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FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON, DC 20426

TO THE PARTY ADDRESSED

Attached is the final Environmental Impact Statement (FEIS)
for the Kennebec River Basin in Maine, Commission Docket Nos.
2671, 2613, 2329, 2325, 11433, 2555, 2556, 2557, 2559, 2552, and

2389.

This FEIS documents the views of the Commission’s staff and
concerned resource agencies, governments, non-governmental
organizations, and citizens regarding the relicensing of the
projects included in the Kennebec River Basin. Before the
Commission makes a decision on licensing it takes into account
all concerns relevant to the public interest.

Attachment
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COVER SHEET

a. Title: License application for 10 existing hydroelectric
projects (FERC Nos. 2671, 2329, 2325, 2552, 2559, 2557, 2555,
2556, 2389, and 11433) in the Kennebec River Basin, and license
surrender for one existing project (FERC No. 2613).

b. Environmental Impact Statement
c. Lead Agency: Federal Energy Regulatory Commission
d. Abstract: Kennebec Water Power Company, Central Maine Power Co.,

Edwards Manufacturing Company, the city of Augusta, and the town
of Madison filed applications for the Moosehead, Moxie, Wyman,
Weston, Fort Halifax, Oakland, Rice Rips, Automatic, Union Gas,
Edwards, and Sandy River Hydroelectric Projects located on the
Kennebec River, Moxie Stream, Sandy River, Sebasticook River, and
Messalonskee Stream in Maine.

Primary environmental resource issues are potential impacts on:

(1) geology and soils resources, (2) water gquality and guantity,
(3) fishery resources, (4) terrestrial resources, (5) aesthetic
resources, (6) cultural resources, (7) recreation resources, and

(8) cumulative interactions among projects.

The staff’s recommendation is to license nine projects as
proposed with additional environmental measures, grant the
surreqder of the Moxie Project license and retire the Edwards
Project and remove Edwards dam.

e. Contact: Joe Davis
Federal Energy Regulatory Commission
888 First Street, N.E.
Washington, DC 20426
(202) 219-2865

£. Transmittal: This environmental impact statement, prepared by
the Commission’s staff in connection with applications filed by:
(1) Kennebec Water Power Company for the existing Moosehead
Project (FERC Project No. 2671); (2} Central Maine Power Company
for the existing Wyman Project (FERC No. 2329), Weston Project
(FERC No. 2325), Fort Halifax Project (FERC No. 2552), Oakland
Project (FERC No. 2559), Rice Rips Project (FERC No. 2557),
Automatic Project (FERC No. 2555), and Union Gas Project (FERC
No. 2556); (3) Central Maine Power, Scott Paper Company, Madison
Paper Industries, Edwards Manufacturing Co., and Merrimil Limited
Partnership (the Owners) for the Moxie Project (FERC No. 2613);
(4) Edwards Manufacturing Company and the city of Augusta for the
existing Edwards Project (FERC No. 2389); and (5) the town of
Madison, Department of Electric Works, for the unlicensed Sandy
River Project (FERC No. 11433) is being made available to the
public on or about July 28, 1997, as required by the National
Environmental Policy Act of 1969 and the Commission’s Regulations
Implementing the National Environmental Policy Act (18 CFR Part
380) .

iii
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FOREWCRD

The Federal Energy Regulatory Commission (Commission),
pursuant to the Federal Power Act (FPA)! and the U.S. Department
of Energy Organization Act? is authorized to issue licenses for
terms up to 50 years for the construction and operation of
nonfederal hydroelectric developments subject to its
jurisdiction, on the necessary conditions:

That the project adopted. . . shall be such as in the
judgment of the Commission will be best adapted to a
comprehensive plan for improving or developing a waterway
or waterways for the use or benefit of interstate or
foreign commerce, for the improvement and utilization of
water power development, for the adequate protection,
mitigation and enhancement of £fish and wildlife
(including related spawning grounds and habitat), and for
other beneficial public uses, including irrigation, flood
control, water supply, and recreational and other
purposes referred to in section 4(e)...?

The Commission may regquire such other conditions not
inconsistent with the provisions of the FPA as may be found
necessary to provide for the various public interests to be
served by the project.® Compliance with such conditions during
the license period is required. Section 385.206 (1996) of the
Commission’s Rules of Practice and procedure allows any person
objecting to a licensee’s compliance or noncompliance with such
conditions to file a complaint noting the basis for such
objection for the Commission’s consideration.®

! 16 U.S.C. Sec. 791(a)-825(r).
2 42 U.8.C. Sec. 7101-7352.

3 16 U.S.C. Sec. 803(a)(1).

4 16 U.8.C. Sec. 803 (g).

s 18 CFR Sec. 385.206 (1996).

iv
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EXECUTIVE SUMMARY

This Final Environmental Impact Statement (FEIS) evaluates
the potential site-specific and cumulative environmental
consequences, economic costs, and related benefits associated
with proposed changes in operation and minor construction at 11
existing hydroelectric projects in the Kennebec River Basin,
Maine. It also evaluates the effects of retiring the Edwards
Project and removing Edwards dam.

The Federal Energy Regulatory Commission (FERC or
Commission) is considering an application for relicensing
submitted by the Kennebec Water Power Company (KWP) for the
Moosehead Project (FERC No. 2671), the major storage reservoir in
the basin. FERC is also considering applications for relicensing
submitted by Central Maine Power Company (CMP) for the following
hydroelectric generating stations: the Wyman Project (FERC No.
2329), the Weston Project (FERC No. 2325), both on the main stem
of the Kennebec River; the Fort Halifax Project (FERC No. 2552) ,
near the mouth of the Sebasticook River; and the following
Messalonskee Stream Projects: OQakland (FERC No. 2559), Rice Rips
(FERC No. 2557), Automatic (FERC No. 2555), and Union Gas (FERC
No. 2556). Subsequent to filing its license application, CMP was
granted a request to transfer its license for the Automatic
Project to the Kennebec Water District (KWD) . The Edwards
Manufacturing Company (Edwards) submitted a relicensing
application for the Edwards Project (FERC No. 2389), the lower-
most dam on the Kennebec River, and was later joined by the City
of Augusta as co-applicant. The licenses of all of the above 9
projects (the remaining 2 projects are discussed in the following
paragraphs) expired on December 31, 1993, and they are all
operating on annual licenses until new license(s) are issued.
This FEIS will serve as a support document for the Commission's
decision on each of the relicense applications.,

The Owners®' of the Moxie Project (FERC No. 2613), a
consortium of downstream hydroelectric project owners that
historically have received benefits from project releases,
originally filed® an application to relicense this relatively
small storage project located on Moxie Stream, but subsequently
withdrew it and notified the Commission that jurisdictional

' CMP, Scott Paper Company, Madison Paper Industries,
Edwards, and Merimil Limited Partnership.

® CMP filed this original application on behalf of the
Owners on December 22, 19971.
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activities had ceased at the project as of December 31, 1993.°

On January 12, 1994, the Commission issued a notice that the
Owners had filed, in esgsence, an application for the surrender of
the license for the project. The analysis herein for the Moxie
Project, which assumed a surrender proceeding, has not been
deleted even though an order finding licensing not required for
the Moxie Project was issued on July 8, 1997.4

On September 22, 1989, the Commission determined that the
sandy River Project (FERC No. 11433), located on the Sandy River
and previously anlicensed, is required to be licensed.
Consequently, the town of Madison, Department of Electric Works
(MEW), owners of the project, filed an application for an
original license.

The 11 projects included in this EIS have been operated to
generate electricity since the early 20th century. In most
cases, the dams associated with these projects were constructed
during the 19th century.

The Moosehead Project stores water during high flow periods
and gradually releases flow during low flow periods. Releases
from Moosehead Lake are often intermittent depending on energy
demand at downstream generating projects and inflow. The Wyman
project, located on the Kennebec malnstem, operates in a peaking
mode with daily flows typically fluctuating between about 500 and
6,000 cubic feet per second (cfs). Below the Wyman Project is
the Williams Project (FERC No. 2335). Wyman's fluctuating flows
are dampened by the relatively constant flows released at the
Williams Project, resulting in typical daily water level changes
of 6 feet in the Williams impoundment. Because these
fluctuations are caused by variable releases from the upstream
Wyman Project, we assess the effects of the Williams impoundment
f£luctuations in this EIS. The Weston and Edwards Projects are
well downstream of the Williams Project and operate in a run-of-
river mode (outflow equals inflow).

Releases from the five projects on the Sebasticook River and
Messalonskee Stream are generally intermittent except during high

spring flows. The Sandy River Project generally operates in a
run-of-river mode.

3 The Owners stated that, except for a small winter drawdown to
protect the shoreline and docks from ice damage, the project has
been operated in a run-of-river mode since December 31, 1993.
They further stated that Moxie represents only 1.5 percent of the
total storage in the Upper Kennebec River Basin and has not
provided generation storage value of any great significance to
downstream project owners for many years.

4+ An order Finding Licensing Not Required for the Moxie Project
was issued on July 8, 1997 (80 FERC 62,019} .
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In general, the applicants propose to continue operating the
projects as they have in the past, with additional environmental
measures agreed to during prefiling consultation with resource
agencies and interested parties. CMP proposes to upgrade
turbines at the Weston Project to increase the installed capacity
by 2 megawatts (Mw). Although Edwards originally proposed a
substantial project upgrade (3.5 to 11.0 MW), it revised itsg
proposal to reflect upgrades of existing units that would not
increase the project's hydraulic capacity but would increase the
generating capacity by 1.0 MW.

Major issues raised concerning all of the proposed projects

include:

. Seasonal or daily impoundment water level management
regimes that would be protective of fish, wildlife, and
recreational interests.

. Monitoring recreation use so that appropriate
recreational measures can be implemented.

. Protection of historic and archeological resources.

. Maintaining production of non-polluting, renewable

electrical energy.

Whether or not Edwards dam should be removed, primarily to
benefit anadromous fisheries, is also a major issue assessed in
this EIS.

In Table ES-1, we summarize issues pertaining to one or more
projects.

In general, we agree with the environmental protection and
enhancement measures proposed by the applicants. However, in
Someé cases, we propose additional environmental protection and
enhancements based on agency comments and staff analysis. 1In
Table ES-2, we compare those environmental enhancements where we
differ substantially from the applicant's proposal, and we
summarize the environmental impacts of each, including the no-
action alternative.

Our review of the economics of the projects with our
recommended protection and enhancement measures indicates that
six of the nine generating projects still have positive economic
benefits. The Sandy River, Fort Halifax, and Edwards Projects
would have negative economic benefits. These three projects had
negative economics as proposed by the applicants using our
assessment methods. We further note that the annual cost of
removing Edwards dam is about $530,000 less than the annual cost
of licensing the project with appropriate protection and
enhancement measures.
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Based on our independent analysis, we conclude that the
license surrender (Moxie) and licensing of 9 of the 10 projects
(Moosehead, Wyman, Sandy River, Weston, Fort Halifax, Oakland,
Rice Rips, Automatic, and Union Gas) as proposed with the
additional staff-recommended protection and enhancement measures
would be best adapted to comprehensive plans for improving or
developing the waterways of the Kennebec River Basin. A summary
of our analysis and recommendations for the Edwards Project
follows.

Edwards Project

A major issue in this proceeding is anadromous fish passage
at Edwards dam and whether or not Edwards dam should be removed.
A state and federal fish and wildlife agencies’ management goal
is to restore all nine anadromous fisheries -- Atlantic salmon,
American shad, alewife, blueback herring, American eel, shortnose
sturgeon, Atlantic sturgeon, striped bass, and rainbow smelt --
to their native habitat.®

o The state and federal fish and wildlife agencies, the state
of Maine, and environmental intervenors support the removal of
Edwards dam, while the licensees are opposed to project
retirement and dam removal.

Table ES-3 summarizes the major effects of the applicant’s
proposal for the Edwards Project; the staff’s licensing
a2lternative, which would leave the dam in place and require fish
passage as prescribed by Interior and Commerce; and the project
retirement and dam removal alternative.

Based on our independent analysis, we conclude that
retirement of the Edwards Project and removal of Edwards dam
would be best adapted to a comprehensive plan for improving or
developing the waterway of the Kennebec River Basin. We base our
recommendation primarily on the following factors:

(1) the prescribed fishways are needed and appropriate, but the
coest of installing them ({(about 3510 million) makes licensing
the project about 1.7 times more costly than retiring the
project and removing the dam;

(2) removing the dam would allow shortnose sturgeon, Atlantic
sturgeon, striped bass, and rainbow smelt access to the 17
miles of historic (pre-dam) spawning habitat between Edwards
dam and Lockwood dam;

5 active restoration efforts are ongoing to return alewives
and American shad to their historical range on the Kennebec
River; however, there are no active restoration efforts for
Atlantic salmon, American eel, Atlantic sturgeon, shortnose
sturgeon, striped basg, and rainbow smelt.
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(3} compared to licensing, project retirement and dam removal
would result in an overall increase in wetland habitat,
recreational boating, and fishing benefitsg;

(4) project retirement and dam removal should not result in any
substantial adverse environmental or social effects; and

(5) project retirement and dam removal would be consistent with:
(a) all applicable comprehensive plans including the state
of Maine’s Comprehensive Management Plan for the Kennebec
River, (b) state and federal fish and wildlife agency
management goals and objectives for the Kennebec River
Basin’s anadromous fisheries, and (c) the recommendations of
the State of Maine and the state and federal fish and
wildlife agencies.
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Comparison of Alternatives for the Edwards Project

Applicants’
Proposal

Staff’'s
Licensing
Alternative

Project
Retirement and
Dam Removal
Alternative

Fish passage
for:
salmon,
American shad,
alewife,
blueback
herring,
American eel

Atlantic

Would provide
passage but
with
substantial
migration
delays and
other
inefficiencies

Would provide
passage but
with some
inefficiencies

Eliminates all
passage
inefficiencies

Fish passage

No passage

No passage

Eliminates all

for: provided -- provided -- passage
shortnose there are no there are no inefficiencies
sturgeon, known passage known passage
Atlantic technologies technologies
sturgeon, available that available that
striped bass, could could
and rainbow effectively effectively
smelt pass these pass these
species species

Levelized net
annual costs $496.7 $1,317 .6 $786.1 8
{thousands § 21.7 61.9 N/A
and mills/kwWh)
Soils and Pogsible
water quality short-term

No effect No effect increase in

erogion and
sedimentation
along the
exposed
shoreline

® The estimated cost of the dam removal alternative includes
the carrying charges of the net investment for the existing

project

($6,373,500),

for the effects of dam removal

dam removal

(2.6 million),
($150,000}).
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Table ES-3. (cont.)
Project
Staff’s Retirement and
Applicants’ Licensing Dam Removal
Proposal Alternative Alternative
Terrestrial Reduction in Reduction in Restoring 15
Resources impoundment impoundment miles of
fluctuations fluctuations impounded
would enhance would enhance conditions
wildlife and wildlife and would result
wetlands wetlands in more
diverse
aquatic
habitat and a
net increase
in wetlands
Recreational -- - Minor - - Minor - Creation of a
resources improvements: improvements: new whitewater
rebuild rebuild boating
existing boat existing boat opportunity
ramp, create ramp, create and increase
new picnic and new picnic and in the
primitive primitive diversity of
camping areas camping areas angling
experiences
Consistency Consgistent Consistent with Consistent
with with all all applicable with all
comprehensive applicable plans except applicable
plans plans except one: the state plans
one: the state of Maine’'s
of Maine’s Comprehensive
Comprehensive Management Plan
Management for the

Plan for the
Kennebec River

Kennebec River
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1.0 PURPOSE AND NEED FOR ACTION

In this section, we describe: (1) the purpose of the
action, (2) whether or not there is a need in the region for the
power that the projects would produce, (3) the scope of the
Environmental Impact Statement (EIS), (4) the Kennebec Hydro
Developers Group (KHDG) agreement, and (5) the organization of
the EIS.

1.1 PURPOSE OF ACTION

The Commission must decide whether or not to issue licenses
for 10 existing hydroelectric projects in the Kennebec River
Basin (Moosehead, Wyman, Sandy River, Automatic, Union Gas, Rice
Rips, Oakland, Fort Halifax, and Edwards) and whether or not to
surrender the license for one existing storage project (Moxie) .
Table 1-1 lists all of the projects that are evaluated in the
EIS, and Figure 1-1 shows their location.

The Commission, pursuant to the Federal Power Act (FPA)!
and the U.S. Department of Energy (DOE) Organization Act,? isg
authorized to issue licenses for up to 50 years for constructing
and operating nonfederal hydroelectric developments subject to
its jurisdiction, on the following necessary conditions:

[Tlhat the project adopted. . .shall be such as in the
judgment of the Commission will be best adapted to a
comprehensive plan for improving or developing a waterway or
waterways for the use or benefit of interstate or foreign
commerce, for the improvement and utilization of water power
development, for the adequate protection, mitigation, and
enhancement of fish and wildlife (including related spawning
grounds and habitat), and for other beneficial public uses,
including irrigation, flood control, water supply, and
recreat}onal and other purposes referred to in Section
4(e)...

v 16 U.s.cC. §§791(a)-825(r).
2 42 U.S.C. 7101-7352.

° 16 U.S.C. Sec. 803 (a) .
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Table 1-1. Kennebec River Basin hydroelectric projects
evaluated in this EIS (listed upstream to
downstream)

Total
FERC Existing Proposed
Project Capacity Capacity
Project Applicant Number {MW) (MW)
Mcoosehead Kennebec Water 2671 None None
Power Co.
Moxie Central Maine 2613 None None
Power (Co. et al.
Wyman Central Maine 2329 72.0 72.0
Power Co.
Williams*® Central Maine 2335 N/A N/A
Power Co.
Sandy Town of Madison, 11433 0.5 0.5
River Dept. of Electric
Works
Weston Central Maine 2325 12.8 14.8
Power Co.
Fort Central Maine 2552 1.5 1.5
Halifax Power Co.
OCakland Central Maine 2559 2.8 2.8
Power Co.
Rice Rips Central Maine 2557 1.6 1.6
Power Co.
Automatic Central Maine 25585 0.8 0.8

Power Co./
Kennebec Water

District

Union Gas Central Maine 2556 1.5 1.5
Power Co.

Edwards Edwards 2389 3.5 4.5

Manufacturing Co./
city of Augusta

Totals 97.0 1060.0

Source: staff.

t pecause the Williams Project Environmental Assessment called for the
review of the impacts of fluctuations at the time of the Wyman Project
relicensing proceedings, we consider these impactg in this EIS.
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The Commission may require such other conditions not
inconsistent with the FPA as may be found necessary to provide
for the various public interests to be served by the project.®
Compliance with such conditions during the licensing period is
required. Section 385.206 (1987) of the Commission’s Rules of
Practice and Procedure allows any person objecting to a
licensee’s compliance or noncompliance with such conditions to
file a complaint noting the basis for such objection for the
Commission’s consideration.

1.2 NEED FOR POWER

The Kennebec Water Power Company {(KWP) (comprising five
companies® with generating facilities on the river) owns the
Moosehead Headwater Storage Project and manages storage in the
upper Kennebec to provide an average annual flow of about 3,600
cubic feet per second (cfs), as measured at Madison, Maine. The
same five companies own the Moxie Project.

1.2.1 Central Maine Power

Central Maine Power (CMP) applied for new licenses for nine
of its (or its affiliates -- KWP and the Owners of the Moxie
Project) hydroelectric projects: Moosehead, Moxie, Wyman,
Weston, Fort Halifax, Oakland, Rice Rips, Automatic, and Union
Gas.

The first project to generate energy was the Fort Halifax
Project in 1908, followed by Rice Rips in 1918; Weston 1in 1923,
Oakland, Union Gas, and Automatic in 1924; and Wyman in 1930.

The nine CMP-affiliated projects are in the New England
Power Pool (NEPOOL) subregion of the Northeast Power Coordination
Council (NPCC) Regional Electric Reliability Council region. As
reported in the 1995 Electricity Supply and Demand report issued
by the North American Electric Reliability Council (NERC), NEPOOL
forecasts an average annual increase in peak capacity demand of
1.1 percent during the summer months and 1.3 during the winter
months for the 1995 to 2004 planning period. During the same
period, NEPOOL forecasts an annual decrease in planned capacity
of 0.5 percent during the summer months and 0.3 percent during
the winter months.

4 16 U.S.C. 803(g).

5 These five companies are Central Maine Power, Scott Paper
Company, Madison Paper Industries, Edwards Manufacturing Company,
and Merimil Limited Partnership (the Owners).

1-4



Document Accession #: 19970730-0440 Filed Date: 07/28/1997

NEPOOL forecasts a capacity margin® ranging from a high of
27.9 percent during winter 1995 to a low of 10.9 percent during
summer 2004. The 10.9 percent capacity margin forecasted for the
NEPOOL region in 2004 does not provide sufficient flexibility for
reliable energy production.

Considering the extended periods of time during which CMP
and CMP's customers have benefitted from the hydropower output of
CMP’'s projects and NEPOOL'’s growth rate projections, the
Commission’s staff (the staff) concludes that the short-term and
long-term needs of CMP for the electricity generated by the
projects are adequately established.

1l.2.2 Madison Electric Works

The town of Madison, Department of Electric Works (MEW) ,
operates the Sandy River Project. It was constructed in 1903.
The town of Madison uses the electricity that is generated.

The town of Madison has depended on low-cost electric power
from the Sandy River Project for about 66 years. This long
period of operation established both the short-term and long-term
needs for electric power in this region.

1.2.3 Kennebec Water bDistrict

In November 1991, CMP, the owner of the Automatic Project,
filed an application for license. Subsequently, CMP filed a
request to transfer its license to the Kennebec Water District
(KWD) . On January 3, 1995, the Commission approved the transfer
of license to KWD.

The Automatic Project was constructed in 1924. The project
was owned and operated by CMP until transfer to KWD. KWD uses
the power to replace purchases from CMP. Excess power generated
at the project is sold to CMP. This long period of operation has
established both the short-term and long-term needs for electric
power from this project.

® Capacity margin is the difference between the planned
capacity and the capacity demand. Capacity margin is needed to
replace generating capacity removed from service because of
unscheduled or forced outages of generating or transmission
equipment, to replace capacity removed from service for scheduled
maintenance, to serve loads greater than anticipated, to
compensate for adverse hydrologic conditions, and for system
control (FERC, 1979).
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1.2.4 Edwards Manufacturing Company

Edwards dam was constructed by the Kennebec Dam Company in
1837. 1In 1913, the first electric generator was installed. The
energy generated was first used in the textile mills associated
with the dam. Edwards Manufacturing Company (Edwards) originally
purchased the project in 1882, sold it in 1945, and repurchased
the project in 1989. The energy generated at Edwards was first
sold to CMP beginning in the mid 1960’s.

Edwards and the city of Augusta own and operate the Edwards
Project. They continue to sell the power that the project
generates to CMP to meet the NEPOOL demand.

We establish the need for power in the NEPOOL region in
Section 1.2.1 and therefore conclude that the electricity
generated by the Edwards Project is also needed.

1.3 SCOPE OF THE EIS

On June 13, 1993, the Commission issued a notice of intent
to prepare an EIS for eight hydroelectric developments and two
headwater reservoirs in the Kennebec River Basin. At that time,
the staff also implemented a scoping process to determine issues
that the EIS would address and to solicit comments. The staff
conducted site visits to 10 developments on November 17 through
19, 1993, and issued Scoping bocument 1 in December 1983 for
public review and comment. The staff subsequently revised
Scoping Document 1, and issued it in June 1994.

The potential licensing of the Sandy River Hydroelectric
Project was included in the scope of the EIS. This previously
unlicensed project was found to be within the Commission’s
jurisdiction. The staff included it in the scope of the EIS
because it is the most downstream project on a major tributary of
the Kennebec River, habitat upstream of the dam is targeted for
anadromous fish restoration, and the Sandy River license
application was ready for environmental analysis.

- Interested individuals, organizations, and agencies were
invited to participate in two public scoping meetings on July 13
and 14, 1994, in Augusta, Maine. In September 1394, Scoping
Document 2 was issued in which the staff responded to comments
received and outlined the issues to be addressed in the EIS.’

7 Because the Williams Project Environmental Assessment

called for the review of the impacts of fluctuations at the time
of the Wyman Project relicensing proceedings, we consider these
impacts in this EIS.

1-6
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The staff reviewed and considered all comments from the
scoping process and addressed each, as appropriate. We consider
the effects of proposed operations at the 10 projects under
consideration for a license or relicense and the one project
under consideration for license surrender on operations of other
storage and generation projects in the Kennebec River Basin,
overall energy requirements of the region, and the cumulative
effects of the 11 projects on the environmental resources of the
basin.

By filing dated April 1, 1993, the Owners of the Moxie
Project withdrew their license application. By filing dated
December 22, 1993, the Owners stated that as of the expiration
date of the original license (December 31, 1993), they would
cease all jurisdiction activities at the project. Further, the
Owners advised that they were transferring the project to the
town of The Forks. On January 12, 1994, the Commission issued
public notice of the establishment of a surrender proceeding for
the Moxie license. The Owners protested by letter filed April
15, 1994, and asserted that the Commission no longer had
jurisdiction over the project.? The Owners of Moxie requested
that the Moxie Project not be included in this EIS. The analysis
herein for the Moxie Project assumed a surrender proceeding.

CMP received permission from the Commission on February 12,
1990, to apply for one license for its four separately licensed
projects on Messalonskee Stream (Oakland, Rice Rips, Automatic,
and Union Gas). The single project would be named the
Messalonskee Project. CMP also requested that the Commission
consider the four projects on Messalonskee Stream as one project
in the EIS because of the extent to which the projects’
operations are integrated. 1In our analysis, we treat each
development both individually and cumulatively, and the projects
retain their individual project numbers.

On November 16, 1993, CMP applied for approval of transfer
of the license for the Automatic Project to KWD, a quasi-
municipal corporation in Waterville, Maine. The Commission
approved the transfer on January 3, 1995.

On June 21, 1993, the Commission issued an Environmental
Assessment (EA) for the Weston Project. The Commission
subsequently determined that the Weston Project should be
included in this EIS.

The Commission issued a draft EIS for the Kennebec River
Basin un January 1996.

® An Order Finding Licensing Not Required for the Moxie
Project was issued on July 8, 1997 (80 FERC Y 62,019).

1-7
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Oon June 4, 1996, Edwards and the city of Augusta, Maine,
joint licensees for the Edwards Project, filed a motion to remove
the pending proceeding to relicense that project from the pending
consolidated proceeding for the multiple projects in the Kennebec
River Basin, alleging that a Commission staff member violated the
Commission’s separation of function rule. The motion requested
that the Commission initiate separate de novo review of the
Edwards Project application. On December 20, 1996, the
Commigegion issued an order?! denying Edwards’ request. However,
it ordered new staff, with no prior involvement in the Edwards
proceedings, to be assigned to review the existing record and
conduct a new review under Section 10(j) of the FPA. In
addition, the Commission ordered that the staff contract with Oak
Ridge National Laboratory (ORNL) to prepare an independent study
of the cost of removing Edwards dam. In a subsequent order dated
March 14, 1997, the Commission reaffirmed its prior decision and
directed that the ORNL report be substituted for the one that had
been prepared by Stone & Webster for the draft EIS.

1.4 KHDG AGREEMENT

On January 27, 1987, owners of seven hydroelectric projects
upstream of Edwards dam on the Kennebec and Sebasticook Rivers
entered into a negotiated settlement agreement- with Maine fishery
agencies to facilitate the restoration of alewives, American
shad, and Atlantic salmon in accordance with the existing
management plans for all three species. Edwards and MEW are not
parties to the agreement. Projects assessed in this EIS that are
affected by the agreement are the Weston and Fort Halifax

projects.

The Kennebec Hydro Developers Group (KHDG) projects and
associated owners are Fort Halifax, Shawmut, and Weston (all
owned by CMP); Lockwood (owned by Merimil Limited Partnership);
Hydro-Kennebec (owned by Scott Paper Company); Benton Falls
(owned by Benton Falls Associates); and Burnham (owned by
pittgfield Hydro Co., Inc.; now Consolidated Hydro Maine, Inc.).
Figure 1-2 shows the locations of the KHDG facilities. The KHDG
agreement is the basis for the installation of upstream and
downstream passage measures. Upstream passage ig scheduled to be
in place by May 1, 1999, at Lockwood, Hydro Kennebec, Fort
Halifax, and Benton Falls; by May 1, 2000, at Shawmut and
Burnham; and by May 1, 2001, at Weston according to the
agreement.

FERC issued orders on January 25, 1989, amending the
1icenses of six of the seven KHDG projects to incorporate the
terms of the KHDG agreement (the Burnham Project was not

considered jurisdictional at that time although it is now).

s 77 FERC 9 61,285.
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These orders indicated that amending the licenses to reflect the
KHDG agreement would provide a definitive program and schedule
for anadromous fish restoration in the Kennebec River Basin. The
orders further stated that the amendments provide adequate
provisions for FERC to require necessary changes that may be
necessary for successful anadromous fish restoration. American
Rivers intervened and filed a timely appeal of these orders, and
state resource agencies intervened in support of the amendments.

FERC issued an EA of the amendments in March 1951 and issued
an order denying rehearing, amending the licenses, and lifting
the stays of the 1989 orders on October 22, 1992. The order
stated that "(t)aking into account the analysis in the EA and the
unknown resolution and timing of fish passage at Edwards dam, we
conclude that the license amendments in this proceeding,
incorporating the 1986 restoration plan, are a reasonable course
of action and should be affirmed.”

On April 23, 1997, KHDG filed a request for license
amendments with the Commission. The filing requests, among other
things, that the installation of permanent fish passage
facilities not be required until, at a minimum, there are both:
(a) permanent fish passage available at Edwards dam or dam
removal and (b) a biological assessment process determines that
restoration efforts have advanced sufficiently to require fish
passage facilities.

Any Helay in the installation of permanent f£ish passage
facilities at the KHDG dams would delay the restoration goals for
alewives, American shad, and Atlantic salmon.

At this time, the April 23, 1997, KHDG filing is pending and
will be addressed in a separate proceeding.

1.5 ORGANIZATION OF THE EIS

This EIS includes nine main sections, with the following

information:

A Executive Summary: Summary of our environmental and
economic analyses and the conclusions drawn for each
project.

i 1.0 Purpose and Need for Action: Description of (1)} the

purpose of the EIS, (2) whether or not there is a regional
need for the power that the projects would produce, {3) the
KHDG agreement, and (4) the content of the EIS.
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2.0 Proposed Actions and Alternatives: Description of the
facilities and environmental measures proposed by the
applicants and two principal alternatives to the proposed
action: (1) our additional recommended enhancement measures
and (2) the no-action alternative. In this section, we also
include an economic comparison of the alternatives.

3.0 Affected Environment: Description of the existing
regional and site-specific environmental conditions that
define the baseline for our analyses of adverse or
beneficial impacts of each alternative.

4.0 Environmental Consequences: Analysis of environmental
effects, beneficial and adverse, cumulative and site-
specific, of each alternative. For each resource area, we
first describe the applicants’ proposals. We then describe
what alternative actions or measures agencies,
nongovernmental organizations, and individuals recommend and
our conclusions and supporting analyses. For each resource
area, we then summarize cumulative environmental effects.

5.0 Staff’s Conclusions: Description of (1) our
conclusions about significant environmental effects of each
alternative; (2) our economic evaluation of each
alternative; (3) an overall comparison of the proposed
projects and alternatives on energy generation, cost, and
environmental impacts and enhancements; and (4) our
recommendations, the consistency of our recommendations with
comprehensive plans for the project area, and specific fish
and wildlife agency recommendations.

6.0 Literature Cited
7.0 List of Preparers
8.0 List of Recipients

Appendices
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2.0 PROPOSED ACTIONS AND ALTERNATIVES

In Section 2.1, we describe the facilities and environmental
measures proposed by the applicants for new or original licenses
and, in the case of Moxie, license surrender. In Section 2.2, we
present statutory requirements for the projects, including water
quality certification (WQC) conditions and Section 18 fishway
prescriptions. We then describe two principal alternatives to
the proposed action: (1) licensing the proposed projects with
additional staff-recommended enhancements {Section 2.3) and (2)
the no-action alternative (Section 2.4). No action would mean
that the projects would continue to operate as they currently do.
In Section 2.5, we provide our analysis of other alternatives
considered, including denying the applications; federal takeover

..and operation of .the projects; and issuing nonpower licenses. We
also include an economic comparison of the proposed actions and
the alternatives (Section 2.6).

2.1 PROJECTS AS PROPOSED
2.1.1 Project Facilities and Operations

In this section, we describe each of the 11 projects,
beginning with the most upstream. They are all on the Kennebec
River and its tributaries. (See Section 1.1, Figure 1-1 for
project locations.) Most projects would continue their present
mode of operation under the applicants’ proposal.

2.1.1.1 Moosehead Project (Figures 2-1, 2-2, and 2-3)

The project consists of: (1) two dams with: (a) a 1,004-
foot-~long earth and concrete East Outlet dam ranging in height
from 15 to 20 feet and (b) an 830-foot-long, 14-foot-high earth
and concrete West Outlet dam; and (2) a reservoir having a
surface area of 74,200 acres and a storage capacity of 544,880
acre-feet (AF). The dams were originally built in about 1835 to
facilitate log drives.

KWP currently releases minimum flows of 200 and 25 cfs at
the East and West Outlet dams, respectively. KWP proposes to
continue the existing storage operation of the Moosehead Project.
KWP also proposes to release a minimum flow of 500 cfs or inflow
from the East Outlet, however, and a minimum flow of 80 cfs
(October through April) and 120 cfs (May through September) from
the West OQutlet.
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2.1.1.2 Moxie Project' (Figure 2-4)

The project consists of: (1) a 570-foot-long, 19-foot-high
concrete gravity dam with (a) a 124-foot-long concrete
nonoverflow section, (b) a 172-foot-long spillway section, (c) a
37-foot-long gate section with one 6-foot-high steel gate and two
8-foot-high timber gates, and (d) a 238-foot-long spillway
section; (2) three concrete closure dams, east of the main dam
and consisting of (a) 169-foot-long closure dam "A," (b} 201-
foot-long closure dam "B" with 80 feet topped with 1.5-foot-high
pin-supported flashboards and 10 feet topped with 1-foot-high
pin-support flashboards, and (c) 29-foot-long closure dam "C";

(3) an earthen dike 140-feet-long with a concrete core; (4) a
7.5-mile-long impoundment with a gross storage capacity of 14,700
AF; and (S) appurtenant facilities. The first dam was
constructed near the site of the existing dams in 1912 to
facilitate log drives.

The Owners and The Forks propose to: (1) operate the project
in a run-of-river mode? (except during the spring refill and
fall drawdown period); (2) release 25 to 44 cfs or inflow,
whichever is less, during the spring refill period; (3) maintain
the impoundment at full pond from after the spring refill period
to November 15; and (4) draw down the impoundment to an
unspecified elevation after November 15 Lo prevent ice damage to
shoreline structures.

Subsequent to the filing of the application for a new
license in 1991, meetings were held between resource agencies,
other interested parties, and the Owners. These meetings
resulted in the development of a "consensus scenario" of project
operations that the Owners forwarded to FERC (letter dated March
31, 1993). The consensus scenario calls for maintaining full
pond (elevation 970.3 feet) from May 1 to and including October
15, and minimizing fluctuations to within 0.5 foot during this
period. Between October 15 and November 15, the pond would be

' We treat the Moxie Project as proposed by the Owners in
their contract for Sale of Real Estate and by The Forks in a letter
dated December 15, 1993, detailing its proposed operation of the
project.

? Operating the project in run-of-river mode means that the
amount of water flowing into the project’s reservoir equals the
amount of water released from the project to the river
downstream. This operating mode would minimize changes in
reservoir water surface elevations and tailrace flows, however,
due to operation constraints and flash flood events, there may be
some minor fluctuations in reservoir elevations.

2-5
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drawn down up to 1.5 feet and held at this level until it is
refilled in the spring.

2.1.1.3 Wyman Project (Figure 2-5)

The project consists of: (1) a 3,246-foot-1long concrete and
earth dam with (a) a 438-foot-long, 84-foot-high (maximum
height), gated, concrete gravity spillway section with a broome
gate, three Taintor gates, three deep stanchion stoplog gates, a
sluice way, and three shallow stanchion stoplog gates, (b) a 168-
foot-long by 248-foot-wide intake structure and powerhouse
section, and (c) an earthen embankment section, 2,640 feet long
by 279 feet high, with a reinforced concrete core wall; (2) a
reservoir with a gross storage capacity of 208,910 AF; (3) an
intake structure with intake racks, a gatehouse, and six
headgates each 11 feet wide by 22 feet high; (4) the reinforced
concrete powerhouse, houses three generating units, each with a
rating capacity of 24,000 kilowatts (kW) ; and (5) appurtenant
facilities. The project was constructed between 1928 and 1932
for hydroelectric generation purposes.

CMP currently releases a minimum flow of 490 cofs at the
project. It proposes to continue the peaking operation and to
release a minimum flow of 1,200 cfs from May 16 to and including
July 31 using the top 2.0 feet of Wyman Lake (elevation 483 to
485 feet) to augment natural inflow. From August 1 to and
including May 15, a minimum flow of 1,200 cfs would be released
using the top 4.0 feet (elevation 481 to 485 feet) of Wyman Lake
Lo augment natural flow. It also proposes to maintain
impoundment water levels between elevations 483.0 and 485.0 from
May 16 through July 31 and between elevations 481.0 and 485.0
from August 1 to May 15 with the option to draw down the
impoundment up to 8 feet in the spring for flood control.

2.1.1.4 Sandy River Project (Figure 2-6)

The project consists of: (1) a 331.4-foot-long, 14.9-foot-
high concrete gravity dam with a granite core consisting of: (a)
a 79-foot-long abutment on the southwest side of the spillway,
(b) a 102-foot-long forebay, (c) a 5-foot-high by 11-foot-wide
sluice gate, and (d) 2.6-foot-high pin-supported flashboards; (2)
a 2.5-mile-long, 150-acre impoundment with a gross storage
capacity of 1,050 AF; (3) an intake structure with gate hoists
and 1.5-inch clear spacing trashracks; (4) a brick and masonry
powerhouse, 32.5 feet wide by 46.5 feet long, housing one
horizontal Francis turbine and one vertical Kaplan turbine and
two General Electric generators with a rated capacity of 547 kW;
and (5) appurtenant facilities. The project was constructed in
1903 for the purpose of hydroelectric generation.

MEW proposes to change the Sandy River Project operation
from peaking to run-of-river, provide a 196-cfs minimum flow (or

2-7
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inflow, if less), and to install upstream and downstream fishways
by May 1, 2002. This would decrease average annual generation
from 3 to 2.786 GWh.

2.1.1.5 Weston Project (Figure 2-7)

The project consists of: (1) a broad V-shaped North Channel

___dam with a (a) 75-foot-long concrete retaining wall, (b} a 23-

foot-long nonoverflow section, (c) a 244-foot-long stanchion
section with five bays, (d) a 170-foot-long section with 7-foot-
high flashboards, (e) a 93-foot-long gate section with 28-foot-
wide by 16-foot-high Taintor gates, and (f) an earth-filled
abutment with a concrete core wall; (2) a South Channel dam with
a (a) 125-foot-long intake section with four intake bays, (b) a
33-foot-long concrete spillway section, (c) a 24-foot-long sluice
section, (d) a 188-foot-long stanchion section with five bays,
and (e) a 22-foot-long concrete nonoverflow section; (3) a
concrete, masonry, and steel powerhouse 90 feet high by 41 feet
wide by 188 feet long, housing four generating units with a
rating of 14,750 kW; (4) a 12.4-mile-long impoundment with a
gross storage capacity of 18,600 AF; and (5} appurtenant
facilities. The first dams at the Weston site were constructed
in 1811 to provide water power to local mills.

CMP proposes to maintain run-of-river operation at the
Weston Project and to pass a minimum flow of 1,947 cfs (or
inflow, if less). CMP also proposes to replace the existing
turbine runners with more efficient runners and to operate
upstream and downstream fish passage. This would increase
average annual generation from 81.9 to 89.5 GWh.

2.1.1.6 Fort Halifax Project (Figure 2-8)

The project consists of: (1) a concrete Ambursen dam, 553
feet long and 29 feet high consisting of from south to north (a)
an 80.5-foot-long nonoverflow section with one 4-foot by 3-foot
slide gate, (b) a 353-foot-long spillway section with 4-foot-high
pin-supported flashboards, and (¢} a 121-foot-long intake/
powerhouse section with a waterwheel flume; (2} an impoundment
about 5.2 miles long with a gross storage capacity of 5,000 AF
and surface area of 417 acres at pool elevation of 51.5 feet; (3)

- a 30-foot-long concrete retaining wall adjacent to the powerhouse

section; (4) a brick powerhouse, housing two turbine-generator
units with a total installed capacity of 1,500 kW; (5) a
tailrace; (6) a transmission line; and (7) appurtenant
facilities. The project was constructed between 1907 and 1908
for the purpose of hydroelectric generation.

CMP currently releases a minimum flow of 20 cfs at the Fort
Halifax Project from April through November during operation of
an interim downstream fish passage facility. CMP proposes a
minimum flow of 150 cfs from April to November, which includes
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upstream and downstream fish passage flows, and continued peaking
operation. This would decrease the average annual generation
from 7.822 to 7.032 GWh.

2.1.1.7 0OQakland Project (Figures 2-9, 2-10, and 2-11)

The Oakland Project consists of two developments: Oakland
and Messalonskee Lake. The developments are separated by about
0.8 mile, and Mesgsalonskee Lake is upstream of Qakland.

The Mesgalonskee Lake Development consists of: (1) an L-
shaped masonry gravity dam, 12.5 feet high and 150 feet long,
with (a) a 108-foot-long spillway section, topped with 2-foot-
high flashboards, (b} two 10-foot-high by 12-foot-wide Taintor
gate sections, and (c¢) a wastegate 10 feet high by 4 feet wide;
and (2) a storage reservoir, 3,500 feet wide, 15 miles long with
a gross storage of 110,000 AF. The dam was originally
constructed in 1915 to facilitate hydroelectric generation.

Because natural flows sufficient for efficient generation
{570 cfs) occur only about 15 percent of the time on a long-term
basis, CMP releases about 570 cfs from Messalonskee dam when
inflow is less than 570 cfs for periods that are usually 8 hours
long. Messalonskee Lake is allowed to fill between releases.
Releases generally occur during 1 or 2 periods per day from mid-
September through February, 2 or 3 periods per day from March
through early June, and one period or less per week July through
mid-September.

The Oakland Development consists of: (1) a concrete gravity
dam with (a) a 63-foot-long spillway section, (b) an intake
section, 51 feet long by 35 feet wide with a deck elevation of
213.3 feet with (i) a fiberglass-lined 10-foot-diameter steel
penstock 466 feet long, and (ii) a 32-foot-long by 25-foot-wide
surge tank, (c) a gate section with one Taintor gate, 6 feet high
by 12 feet wide, and (d) a 353-foot-long spillway section with 4-
foot-high, pin-supported flashboards; (2) a concrete-steel with
stone masonry powerhouse, 90 feet high by 38 feet wide by 38 feet
long, housing one vertical Francis turbine and Allis-Chalmers
generator with a rated capacity of 2,800 kW; (3) a 0.4-mile-long
impoundment with a gross storage capacity of 50 AF; and (4)
appurtenant facilities. The dam was constructed in 1901 and the
generating station constructed in 1924.

In addition to continuing run-of-river operation at the
Oakland Development, CMP proposes to pass a minimum flow of 15
cfs at the Messalonskee Lake Development and the Oakland
Develcopment. This would decrease the average annual generation
from 9.408 to 8.916 GWh.
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2.1.1.8 Rice Rips Project (Figure 2-12)

The project consists of: (1) a 220-foot-long concrete
Ambursen dam with (a) a S1-foot-long nonoverflow embankment with
a concrete core wall, (b) a gated concrete intake section, 41
feet long by 30 feet wide with (i) a wooden staved 10-foot-
diameter, steel penstock 2,293 feet long, (ii) a 150-foot-
diameter surge pond that exits to a 25-foot-wide intake
structure, and (iii} a 67-foot-long secondary spillway section
east of the intake structure, and (c) a 27-foot-long primary
spillway section with 5-foot-high hinged flashboards; (2} a
concrete-steel with brick powerhouse, 60 feet high by 31 feet
wide by 43 feet long, housing one vertical Francis turbine and
General Electric generator with a rated capacity of 1,600 kW; (3)
a l.6-mile-long impoundment with a gross storage capacity of
1,000 AF; and (4) appurtenant facilities. The project was
originally constructed in 1908.

CMP proposes to pass a minimum flow of 15 cfs into the
bypassed reach and continue run-of-river operation of the Rice
Rips Project. This would decrease average annual generation from
5.641 to 5.346 GWh.

2.1.1.9 Automatic Project (Figure 2-13)

The project consists of: (1) an 8l-foot-long, 33-foot-high
concrete gravity dam with (a) a 33-foot-long nonoverflow section,
(b) a 20-foot-long by 2-foot-wide gated section with one Taintor
gate, 14 feet high by 16 feet wide, (c¢) a 30-foot-long spillway
section topped with 2-foot-high flashboards, (d) an intake
section beneath the spillway, and (e) an earthen section
containing a 30-foot-long retaining wall; (2) a concrete and
brick powerhouse, 63 feet high by 19 feet wide by 31 feet long,
housing one horizontal Francis turbine and General Electric
generator combination with a rated capacity of 800 kW; (3) a 4.5-
mile-long impoundment with a gross storage capacity of 900 AF;
and (4) appurtenant facilities. The project was originally
constructed in 1924.

KWD proposes to provide a minimum flow of 15 cfs and to
continue run-of-river operation at the Automatic Project. This
would not decrease the average annual generation of 2.903 GWh,
however, because the project currently has a leakage of 15 cfs.
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2.1.1.10 Union Gas Project (Figure 2-14)

The project consists of: (1) a 343-foot-long, 31-foot-high
stone-masonry gravity dam with (a) a nonoverflow section,
measuring 122 feet from the east river bank to an angle point,
where it continues 15 feet to the gate section and 54 feet
downstream, (b) a 32-foot-long gated intake section with (i)
three 8-foot-high by 6-foot-wide deep gates and (ii) a 32-foot by
11-foot wooden gatehouse, (c) a 32-foot-long spillway section
topped with 18-inch-high, pin-supported flashboards, (d) a 41-
foot-long masonry intake section with two 8-foot-diameter
intakes, and (e) a 73-foot-long stone masonry nonoverflow
gection; (2) a concrete-stone masonry powerhouse, 50-feet-high by
46-feet-wide by 60-feet-long, housing one vertical Francis
turbine and General Electric generator combination with a rated
capacity of 1,500 kW; (3) a 1.5-mile-long impoundment with a
gross storage capacity of 600 AF; and (4) appurtenant facilities.
CMP acquired the project in 1911, and the existing project was
constructed in 1924,

CMP proposes to maintain the Union Gas Project as a peaking
facility and to release a minimum flow of 15 cfs. This would
decrease average annual generation from 4.994 to 4.733 GWh.

2.1.1.11 Edwards Project (Figure 2-165)

The existing project consists of: (1) a 917-foot-long capped
timber crib dam with {a) an 850-foot-long primary spillway topped
with 4.5-foot-high flashboards, and (b) a 67-foot-long bulkhead
spillway abutting the primary spillway; (2) an g0-foot-long by
24-foot-wide masonry gatehouse with seven vertical 1lift gates;

(3) a 450-foot-long by 15-foot-deep power canal; (4) two
structural steel powerhouse buildings, each with one turbine and
a third masonry building 117 feet long by 85 feet wide with seven
vertical turbines for a rated capacity of 3,500 kW; (5) a vacuum
pump fish 1ift; (6) a trashrack and downstream bypass fish
passage; (7) an electric substation and transmission line; (8) an
impoundment with a surface area of 1,143 acres and a usable
storage of 4,234 AF; and (9) appurtenant facilities. In 1837,
construction of the original dam at this site was completed to
provide water power for local mills.

Edwards originally proposed to (a) install a new unit that
would be housed in a new concrete and steel powerhouse, 140 feet
long and 63 feet wide by 50 feet high; (b) remove the existing
gatehouse and replace it with a 125-foot-long by 25-foot-wide
gate structure; (c) widen the existing power canal; (d) continue
run-of-river operation; (e) install fish passage that would have
a minimum flow of 100 cfs; (f) retire two of the existing nine
turbines; and (10) install an inflatable rubber crest gate that
would increase the elevation of the reservoir by 1 foot.

2-20
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Under its revised proposal, Edwards would only upgrade
existing units without increasing the hydraulic capacity of the
project. The fishways would be essentially the same as the
interim fishways proposed by Edwards in 1990; the minimum design
populations of the fish 1ift were 82,000 alewives, 40,000
American shad, and 250 Atlantic salmon. 1In reply comments filed
with the Commission on May 23, 1996, Edwards agreed to increase
the hopper size of its single entry fish lift to 2,500 gallons.
Edwards indicates that this would increase the design capacity of
the fish 1ift to 1,548,000 alewives, 371,000 American shad, and
7,500 Atlantic salmon, and would address agency concerns about
alewives overcrowding the fish 1ift. Edwards would install the
fishways and rubber crest gate as originally proposed along with
other originally proposed environmental enhancements. The
upgrade would increase the rated capacity from 3.5 MW to 4.5 MW.
Average annual generation would increase from 20 to 23 GWh.

2.1.2 Proposed Environmental Measures
2.1.2.1 Moosehead
KWP proposes to:

. formalize the informal lake level agreement with the
Maine Department of Inland Fisheries and Wildlife
(MDIFW) to achieve lowest annual lake elevation
(1,024.5 feet) by October 10 and meet annually with
MDIFW to review lake level management objectives;

. formalize the following operating guideline to minimize
frequency of major flow fluctuations at the East
Outlet: changes in flow of greater than 1,000 cfs
followed by changes in flow in the opposite direction
of greater than 1,000 c¢fs within any 7-day period would
be limited to once per month;

1 provide a year-round minimum flow of 500 cfs in the
East Outlet;

. maintain the existing fishway and operate Taintor gates
in conjunction with the fishway at the East Qutlet;

. provide a minimum flow of 80 cfs (October through
April) and 120 cfs (May through September) in the West
Qutlet;

. investigate feagibility of East Outlet spawning habitat
improvements;

4 maintain existing ramping limitation of 350 cfs per

minute for the East Outlet gate operation;
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provide a continuous phone recording to provide
information on flows in the East and West Outlets;

meet annually with whitewater boating outfitters to
discuss potential schedules for East Outlet water
releases that accommodate rafting needs to the extent
possible and minimize negative effects on fish habitat;

purchase land to provide a public boat landing on the
west shore of Moosehead Lake in Rockwood (completed and
open to public in summer 1993) ;

improve the existing East Outlet parking area and put-
in site for whitewater boaters and anglers (completed);

monitor recreation use in the project area using the
FERC Form 80 recreation assessment; and

complete the Phase II cultural resource surveys and
implement Phase III mitigation plan.

2.1.2.2 Moxie

The Owners of the Moxie Project and The Forks propose to:

evaluate the need for dam stabilization and complete
dam repairs and stabilization measures specified in the
Contract for Sale of Real Estate and the Commission
within 12 months of closing (Owners) ;

operate existing boat launch and picnic area {(The
Forks) ;

operate the project in an instantaneous run-of-river
mode except during the spring refill or fall drawdown
periods;

during the spring refill pericd, maintain an
instantaneous minimum flow of 25 to 44 cfs or inflow,
whichever is less;

maintain the impoundment at full pond {(el. 970.3 feet)

from after the spring refill period to October 15; and

draw the impoundment down up to 1.5 feet between
October 15 and November 15 to prevent ice damage to
shoreline structures.
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2.1.2.3 Wyman

CMP proposes to:

provide a minimum flow of 1,200 cfs from May 16 through
July 31 using the top 2.0 feet of Wyman Lake (elevation
483 to 485 feet) to augment natural inflow;

provide a minimum flow of 1,200 cfs from August 1
through May 15 using the top 4.0 feet (elevation 481 to
485 feet) of Wyman Lake to augment natural flow;

maintain impoundment water levels between elevations
483.0 and 485.0 from May 16 through July 31 and between
elevations 481.0 and 485.0 from August 1 to May 15 with
the option to draw down the impoundment up to 8 feet in
the spring for flood control;

conduct a study to assess the impact of the required
minimum flow release on the macroinvertebrate community
in the first 1,000 feet below Wyman dam;

implement and monitor a Program to provide cover and
velocity refuges for adult salmonids below Wyman dam;

restrict the simultaneous shutdown of all three
generating units in case of emergencies that occur
during downramping;

construct and maintain a new canoce portage trail with

adequate signage around the east end of Wyman ;

limit normal impoundment fluctuation to within 2 feet

of full pond elevation with the option to drawdown the
impoundment up to 8 feet in the spring;

develop and implement a loon management program;

complete archeclogical surveys and protect
archeological sites;

review all nonroutine maintenance activities annually
with the Maine State Historic Preservation Officer
(MSHPO) ;

develop and implement a trail plan to improve
recreation trails in the project vicinity, including
the Appalachian Trail;

construct and maintain a hard-surface boat ramp at the
Moscow public landing;
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redevelop and maintain the Caratunk day-use area with
the addition of a restroom and two sheltered picnic
tables {(completed in 1991);

continue leasing Pleasant Ridge Recreation Area to the
town of Pleasant Ridge and assist with operating costs;

provide and maintain primitive campsites along the
shoreline near Houston Brook Falls (completed in 1991);

provide parking for ice anglers and remove all
abandoned ice fishing shacks;

install boat barriers and safety signs; and

monitor recreation use in the project area using the
FERC Form 80 recreation assessment.

2.1.2.4 Sandy River

MEW proposes to:

operate in run-of-river mode and provide a continuous
minimum flow of 196 cfs (or inflow, if less) downstream
of the project;

maimtain the reserveir water -level at the top of the

flashboards, and develop and implement a plan to
monitor the water surface elevation;

monitor dissolved oxygen (DO) and temperature in the
bypassed reach during worst case conditions for 2
years;

install upstream and downstream fishways by May 1,
2002;

file a plan for monitoring the effectiveness of the
fish passage facilities;

conduct Phase III archeological data recovery;

review all nonroutine maintenance activities annually
with the MSHPO;

remove the existing gate to the access road;

allow public parking at the existing powerhouse parking
lot;

install a car-top boat launch upstream of the existing
beocat barrier;
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provide foot access to the tailrace; and

monitor recreation use in the project area using the
FERC Form 80 recreation assessment.

2.1.2.5 Weston

CMP proposes to:

operate in run-of-river mode, providing a minimum flow
of 1,947 cfs (or inflow, if less) downstream of the
project;

install upstream and downstream fish passage facilities
by May 2001 per the KHDG agreement;

limit reservoir water level fluctuations to within 1
foot of full pond during normal operation;

minimize scheduled maintenance drawdowns from June 1 to
August 1 each year;

conduct Phase III archeological data recovery;

review all nonroutine powerhouse maintenance activities
annually with the MSHPO;

construct additional parking and evaluate lengthening
the boat ramp at Oosoola Park in Norridgewock;

provide canoe portage around the project;

lower the height of logging piers for safer boating;
add seating, landscaping, and interpretive signs at the
Arnold Trail commemorative site near the powerhouse;

and

monitor recreation use in the project area using the
FERC Form 80 recreation assessment.

2.1.2.6 Fort Halifax

CMP proposes to:

provide a minimum flow of 150 cfs from April to
November;

conduct yearly summer water quality monitoring and
release flushing flows if DO drops below 5 parts per
million (ppm);
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install upstream and downstream fish passage facilities
per the KHDG agreement (downstream passage operational
in 1993; the upstream fish passage installation
deadline is May 1, 1999);

1imit impoundment fluctuations to no more than 2.5
feet;

protect archeological sites;

review all nonroutine maintenance activities annually
with the MSHPO;

improve the existing cance portage trail and carry-in
boat access site, associated parking, and access road
at the south end of the dam;

construct a hard-surface boat launch at a new location
on the impoundment upstream of the dam;

install interpretive signs at the powerhouse; and

monitor recreation use in the project area using the
FERC Form 80 recreation assessment.

2.1.2.7 0Oakland

CMP proposes to:

limit Messalonskee Lake fluctuations to no more than
0.5 foot during the summer and 1.0 foot for the
remainder of the year;

maintain a stable water level at the Oakland

- impoundmert-within 1 foot of full pond;

provide a minimum flow of 15 cfs at Messalonskee Lake
dam and the Oakland Development;

evaluate replacement of the fish screen at Messalonskee
Lake dam with a screen that has larger spacing (subject
to agencies’ agreement on bar spacing) and maintain the
fish screen;

implement a waterfowl management plan;

review all nonroutine maintenance activities annually
with the MSHPO;

implement recommendations of the Phase II archeological
surveys;
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improve the existing day-use area near Messalonskee
Lake dam;

provide interpretive signs at Oakland dam identifying
it as CMP’'s first hydroelectric project;

monitor recreation use in the project area using the
FERC Form 80 recreation asseggment; and

investigate the need for a greenbelt or multi-use area
managed for timber and other purposes on the east side
of Messalonskee Stream between the Oakland and the Rice
Rips Projects.

2.1.2.8 Rice Rips

CMP proposes to:

maintain a stable reservoir water level within 1 foot
of full pond;

provide a minimum flow of 15 cfs to the Rice Rips
bypassed reach;

implement recommendations of the Phase II archeolocgical
surveys;

improve public parking for anglers along Rice Rips
Road;

investigate the feasibility of a carry-in boat access
site to the Rice Rips impoundment ;

monitor recreation use in the project area using the
FERC Form 80 recreation assessment; and

evaluate the need for a greenbelt or multi-use area
managed for timber or other purposes on the east side
of Messalonskee Stream.

2.1.2.9 Automatic

KWD proposes to:

maintain a stable reservoir water level within 1 foot
of full pond;

provide a minimum flow of 15 cfs;

review all nonroutine maintenance activities annually
with the MSHPO;
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-#..implement recommendations of the Phase II archeological
surveys;

i improve the parking area at North Street Park;

L investigate the need for additional parking at a second

e-—- - carry-in site on the Automatic impoundment
(investigation completed by CMP)} ; and

. monitor recreation use in the project area using the
FERC Form 80 recreation assessment.

2.1.2.10 Union Gas
CMP proposes to:
. provide a minimum flow of 15 cfs;

A implement a new downramping sequence to reduce the rate
of tailwater elevation decrease;

. review all nonroutine maintenance activities annually
with the MSHPO;

i implement recommendations of the Phase II archeological
surveys;
. investigate the need for additional parking and

tailrace walk-in access;

. construct the Couture Field boat launch on the Kennebec
River in Waterville (completed in 1989); and

1 monitor recreation use in the project area using the
FERC Form 80 recreation assessment.

2.1.2.11 Edwards

Edwards and the city of Augusta propose to:

L operate in a run-of-river mode;

i install an inflatable rubber crest gate to stabilize

the impoundment water level; this crest gate would
replace the existing wooden flashboards;

i install permanent upstream and downstream fish passage
facilities;
. initiate a salmon stocking program;
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. complete a Phase II cultural resource survey and
protect archeological data;

i assist in the development of an east-side boat launch
at Sevenmile Stream in Vassalboro;

o construct a west-side day-use park and fishing access
for people with disabilities at the site of the old
mill in Augusta;

. evaluate the feasibility of developing a riverfront
trail and picnic area at the Sidney boat launch;

i provide primitive campsites at Sevenmile Island; and

. provide canoce portage around Edwards dam.

2.2 STATUTORY REQUIREMENTS

2.2.1 Water Quality Certification/Coastal Zone Management
Consistency

coastal zone management pelicy (personal communication between J.
Downing, Stone & Webster, and T. Burroughs, MSPO, October 25,
1996). The Edwards Project is the only project within Maine's
coastal zone that has not yYet been issued a WQC. State action on
the Edwards wWQC application, which was refiled on December 12,
1996, is on hold until after the FEIS in this proceeding is
issued (letter from D, Murch, MDEP, to M. Isaacson, Edwards,
dated December 12, 199¢).

Table 2-1 presents the status of the WQCs for the Kennebec
River Projects considered in this EIS.
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Table 2-1. Kennebec River Basin hydroelectric projects WQCs
Project Project No. Date Granted
Moosehead 2671 10/20/54
Moxie 2613 withdrawn
Wyman 2329 8/18/95
Sandy River 11433 2/24/94
Weston 2325 11/17/92
Fort Halifax 2552 7/26/94
Oakland 2555 8/28/95
Rice Rips 2556 8/28/95
Automatic 2557 8/28/95
Union Gas 2559 8/28/95
Edwards 2389 pending

Source: MDEP, MLURC, staff.

Section 401(d) of the CWA provides that state certifications
shall set forth conditions necessary to ensure that applicants
comply with specific portions of the CWA and with appropriate
requirements of state law. Pursuant to this section, any lawful
conditions attached to a Section 401 certification for a project
that is ultimately licensed by the Commission will be included as
part of the Commission license. Based on the Commission’s Order
Issuing License issued on October 22, 1996, to Great Northern
Paper, Inc., only those measures included in a WQC considered to
be within the scope of Section 401 become part of any license

ope

- ijssued:> In the following section, we present the WQC
conditions listed in the MLURC and MDEP certifications, and the
“staff’s findings with respect to their inclusion in any
Commission-issued license order.

gome conditions apply to all or most of the projects. We
summarize the conditions that are common to several projects
first, and then we provide project-specific conditions. Many of
the conditions include language requiring state agency approval,
schedules for implementing specific measures, or the reservation
of authority to regquire structural or operational changes which
we believe are beyond the scope of Section 401. Thus we do not

3 gee Qreat Northern Paper, Inc. 77 FERC {61,068 at pp.
61,271-72 {1996) .
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recommend those portions of the conditions become part of any
license issued.

The general conditions and staff’s recommendations for their
inclusion in any license orders issued for these projects are as
follows:

(1} All variances from plans and proposals contained in the
application and supporting documents must be reviewed and
approved by MLURC or MDEP. This condition removes the
Commission’s authority, potentially precluding the Commission
from exercising its balancing responsibilities specified in the
FPA. Section 401 provides that a state may issue its
certification, at which point the federal licensing or permitting
agency is responsible for making the certification a part of the
license or permit.* (Moosehead, Wyman, Sandy River, Weston, Fort
Halifax, Messalonskee)

(2) Applicants shall secure and appropriately comply with
all applicable federal, state, and local licenses, permits,
authorizations, conditions and orders required for the operation
of the project. This condition is too broadly worded and vague
and the means of enforcement are unclear. We do not recommend
that it become part of any licenses issued for these projects.
(Moosehead, Wyman, Sandy River, Weston, Fort Halifax,
Messalonskee)

(3) WQCs shall be effective on the dates of issuance of new
hydropower project licenses by FERC and shall expire with the
expiration of the FERC licenses. As noted above, Section
401 (a) (1) of the CWA prohibits the Commission from issuing a new
license unless the certification agency has issued (or waived)
certification. This condition’s provision for expiration of the
certification upon expiration of the new license conflicts with
Section 15(a) (1) of the FPA, which requires the Commission, upon
expiration of the term of a new license, to issue an annual
license under the same terms and conditions as those contained in
the prior license until a new licence is issued or the project is
otherwise disposed of as provided in Section 15 or any other
applicable section of the FPA. This condition is outside the
scope of Section 401, and therefore, we do not recommend that it
become part of any licenses issued for these projects.

(Moosehead, Wyman, Sandy River, Weston, Fort Halifax,
Messalonskee)

(4) Applicants shall submit plans for providing and
monitoring minimum flows. Thesge pPlans must be reviewed and
approved by MLURC or MDEP Bureau of Land Quality Control. We
agree that minimum flow monitoring plans are necessary and

* See Great Northern Paper, Inc., gupra.
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recommend that such plans be part of any licenses issued for
these projects. (Moosehead, Wyman, Sandy River, Weston, Fort
Halifax, Messalonskee)

(5} Applicants shall submit plans for providing and
monitoring water levels in the impoundments. These plans must be
reviewed and approved by the MLURC or MDEP Bureau of Land Quality
Control. We agree that monitoring water levels in the
impoundment is necessary. (Moosehead, Wyman, Sandy River,
Weston, Fort Halifax, Messalonskee)

(6) Applicants shall submit drawings and plans for fish
passage facilities, prepared in congultation with state and
federal fisheries agencies and subject to the review and approval
of fisheries& agenciss, FERC, and MDEP--Bureau - -of -Land Quality
Control. We agree that the licensees should develop drawings and
plans for fish passage facilities in consultation with state and
federal fisheries agencies. (Sandy River, Weston, Fort Halifax)

(7) Applicants shall submit a schedule for implementation
of proposed recreational facilities. The schedule shall be
reviewed and approved by the MDEP Bureau of Land Quality Control.
We agree that the licensees should file a schedule for
implementation of the proposed recreational facilities. (Sandy
River, Weston, Fort Halifax, Messalonskee)

The project-specific conditions and the staff’'s
recommendations for their inclusion in any license orders issued
for these projects are as follows.

2.2.1.1 Moosehead

MLURC issued a WQC for the Moosehead Project in 1994 subject
to nine conditions. Conditions 3, 7, 8, and 9 are general
conditions. The following are the specific conditions contained
in the WQC for the Moosehead Project.

Condition 1 requires that except for operational emergencies
beyond the applicant’s control, the project must be operated such
that the following minimum flows are maintained by KWP: (1} at
the East Outlet, a continuous minimum flow of at least 500 cfs
from East Outlet dam; the rate of change of flow shall be
restricted to no more than 350 cfs per minute; changes in flow of
more than 1,000 cfs, which are followed by changes in flow of
1,000 cfs in the opposite direction within any seven day period
shall be limited to no more than once in any 30 day periocd; (2)
KWP shall also establish on an annual basis a target flow between
1,000 and 2,000 cfs during the fall spawning season between
October 15 and November 15, in consultation with MDIFW; (3) at
the West Outlet, a continuous minimum flow of at least 80 cts
from West Outlet dam shall be maintained from October 1 to April
30; from May 1 to September 30, a continuous minimum flow of at
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least 120 cfs from West Outlet dam shall be maintained. We
recommend that this condition become part of any license issued
for this project.

Condition 2 requires that KWP achieve draw down of Moosehead
Lake (from full pond elevation of 1,029 feet) to its lowest
impoundment level by a target date of October 10th annually, to a
target elevation of 1,024.5 feet. The condition further
recommends that if climatic conditions or circumstances beyond
the applicant’s control do not allow attainment of a lake level
of 1,024.5 feet by October 10th, KWP, without consultation, may
draw down the lake level by a maximum of two feet beyond the
October 10th level, but not lower than elevation 1,024.5 feet.
After October 10th, any reduction in lake level below elevation
1,024.5 feet or two feet below the October 10th lake level, shall
only be made in consultation and agreement with the MDIFW and the
Commission. We conclude that the drawdown limitations
recommended by MLURC to protect lake trout spawning habitat while
maintaining flood control capabilities (see Section 4.1.3.1).
Therefore, we recommend that Condition 2 become part of any
license issued for this project.

Condition 4 requires that KWP submit a plan for MLURC review
and approval implementing all proposed fisheries, fishing,
recreational, habitat, and navigational enhancements required in
the WQC. The enhancements recommended in this EIS support
recreational opportunities and have the potential to increase the
development around Moosehead Lake. MLURC is responsible for the
balancing of land uses and the protection of the natural
resources of Moosehead Lake. We conclude that KWP should develop
and submit a plan to MLURC for the implementation of the
fisheries, fishing, recreational, habitat, and navigational
enhancements required in any license issued for this project.

Condition 5 requires that KWP develop a monitoring plan to
evaluate the effects of the proposed operation’s impoundment
water fluctuations on loon nesting success rate. Condition 5
further recommends that KWP plan for mitigation or habitat
enhancement measures to compensate for such impacts. We agree
with MLURC that loon habitat monitoring is necessary. Therefore,
we recommend that Condition 5 become part of any license issued
for this project.

2.2.1.2 Wyman

MDEP issued a WQC for continued operation of the Wyman
Project during 1995 subject to the following conditions.
Conditions 7, 8, and 9 are general conditions. The following are
the project-specific conditions contained in the WQC for the
Wyman Project.
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Condition 1 requires that, except for temporary
modifications during approved maintenance or for operating
emergencies beyond the applicant’s control, CMP provide a minimum
flow of 1,200 cfs from May 16 to and including July 31 using the
top 2.0 feet of Wyman Lake (elevation 483 to 485 feet) to augment
natural inflow. From August 1 to and including May 15, a minimum
flow of 1,200 cfs shall be released using the top 4.0 feet
(elevation 481 to 485 feet) of Wyman Lake to augment natural
flow.

Condition 1 further requires that CMP submit plans for
providing and monitoring the minimum flows for MDEP approval. We
agree with the flow regime proposed by CMP and recommended in the
WOC, and recommend that this portion of Condition 1 become part
of any license issued for the project.

Condition 2 requires that, except as temporarily modified by
approved maintenance activities, inflows to the project area, or
by operating conditions beyond CMP's control, or except as needed
for flood control, CMP maintain impoundment water levels between
elevations 483.0 and 485.0 from May 16 through July 31 and
between elevations 481.0 and 485.0 from August 1 to May 15.
Condition 2 allows CMP to draw down the impoundment up to 8 feet
in the spring for purpose of flood control. Condition 2 further
recommends that CMP submit plans for providing and monitoring the
impoundment water levels for MDEP approval. We agree with the
limitation on drawdowns proposed by CMP and recommended in the
WoC, and recommend that this portion of Condition 2 become part
of any license issued for the project.

Condition 3 requires that CMP, in consultation with MDEP,

conduct a study to assess the impact of the required minimum flow

. release on the macroinvertebrate community in the first 1,000
feet below Wyman dam. Condition 3 recommends that CMP submit a
study plan within one year of license issuance for MDEP approval,
and provides for MDEP modification of the required minimum flow
as needed to meet Class C aquatic life standards. The assessment
would document the expected improvement in agquatic life caused by
increased minimum flows. Therefore, we recommend that the
macroinvertebrate study be included in any license issued for
this project.

condition 4 requires that CMP implement and monitor a
program to provide cover and velocity refuges for adult salmonids
below Wyman dam within one year after license issuance.
condition 4 further recommends that CMP modify this program as
deemed necessary by state and federal fisheries agencies and the
MDEP based on results from the monitoring plan. We agree that
the fisheries enhancement plan would benefit fishery resources
and recommend that CMP develop a detailed plan for implementation
of the provisions of the prototype instream enhancement program
dated September 10, 1992 (see Section 4.1.3.3). Therefore, we
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recommend that Condition 4 become part of any license issued for
this project.

Condition 5 requires that CMP, for the purposes of
downramping, restrict the simultaneous shutdown of all three
generating units in case of emergencies that occur during
downramping. Restricting the simultaneous shutdown of all three
generating units would reduce the impacts of downramping on
fisheries resources. Therefore, we recommend that Condition 5
become part of any license issued for this project.

Condition 6 requires that CMP construct and maintain a new
canoe portage trail with adequate signage around the east end of
Wyman dam within one year of license issuance; continue to allow
public access across project lands to popular fishing areas;
continue to lease the Pleasant Ridge Municipal Recreational Area
to the town of Pleasant Ridge for $1.00 per year; develop a trail
plan, for MDEP approval, related to the Appalachian Trail
crossing on the Kennebec and to other trail issues in the project
vicinity within one year of license issuance; and provide
recreation facilities as proposed and shall review recreational
needs and conditions at the project on a regular basis in
conjunction with FERC requirements. We agree that recreational
enhancements and monitoring are necessary (see Section 4.1.7.3).

2.2.1.3 Sandy River

MDEP issued a WQC for continued operation of the Sandy River
Project in 1994 subject to the following conditions. Conditions
5,6, and 7 are general conditions. The following are the
project-specific conditions contained in the WQC for the Sandy
River Project.

Condition 1 requires that except for temporary modifications
during approved maintenance or for operating emergencies beyond
the applicant’s control, MEW operate the project in a run-of-
river mode while maintaining a minimum flow of 196 cfs, or
inflow, whichever is less. We agree that the minimum flows
specified in the WQC are necessary to protect fish and wildlife
resources. Therefore, we recommend that Condition 1 become part
of any license issued for this project.

Condition 2 requires that, except as temporarily modified by
approved maintenance activities, inflows to the project area, or
by operating conditions beyond MEW’s control, MEW maintain
impoundment water levels within one foot of the normal full pond
elevation of 180.5 feet, while flashboards are in place.
Condition 2 further recommends that MEW submit rlans for
providing and monitoring the impoundment water levels for MDEP
approval. We agree that the limitation on draw downs are
necessary to protect fish and wildlife resocurces and recommend
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that this portion of Condition 2 become part of any license
issued for the project.

condition 3 requires that MEW install and maintain upstream
and downetream fish passage facilities by May 1, 2002, and to
submit, after consultation with state and federal fisheries
agencies, functional design drawings, construction schedule, and
operating and maintenance plans for Commission, FWS, and MDEP
approval. The schedule provided by MDEP is consistent with the
schedule specified by Interior. We agree that fishways should be
installed by May 1, 2002. Therefore, we recommend that Condition

3 become a part of any license igsued for this project.

Condition 4 requires that MEW maintain and improve
recreation facilities within the project boundaries by removing
the existing gate that blocks traffic from entering the project’s
access road; developing a car-top boat launch area upstream of
the existing boat barrier; developing a foot access trail leading
to the tailrace area of the dam; and initiating periodic reviews
of recreational needs in conformance with the Commission's
recreational monitoring requirements. We agree that recreational
enhancements and monitoring are necessary (see Section 4.1.7.4)
and recommend that Condition 4 become part of any license issued
for this project.

2.2.1.4 Weston

MDEP issued a WQC for continued operation of the Weston
Project during 1992 subject to seven conditions. Conditions 5,
6, and 7 are general conditions. The following are the project-
specific conditions contained in the WQC for the Weston Project.

condition 1 requires that, except for temporary
modifications during approved maintenance or for operating
emergencies beyond the applicant’s control, CMP operate the
project in a run-of-river mode while maintaining a minimum flow
of 1,947 cfs, or inflow, whichever is less. Condition 1 further
requires that CMP submit plans for providing and monitoring the
minimum flows for MDEP approval. We agree that the minimum flows
specified in the WQC are necessary to protect fish and wildlife
resources. Therefore, we recommend that Condition 1 become part
of any license issued for the project.

Condition 2 requires that, except as temporarily modified by
approved maintenance activities, inflows to the project area, oOr
by operating conditions beyond CMP’'s control, CMP maintain
impoundment water levels within one foot of the normal full pond
elevation of 156.0 feet, and that to the extent possible, limit
scheduled maintenance drawdowns from "ice-out" to August 1 of
each year. Condition 2 further requires that CMP submit plans
for providing and menitoring the impoundment water levels for
MDEP approval. We agree that the limitation on draw downs is
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necessary to protect fish and wildlife resources and recommend
that this portion of Condition 2 become part of any license
issued for the project.

Condition 3 requires that CMP install and maintain upstream
and downstream fish passage facilities by May 1, 2001, as
outlined in the Agreement between KHDG and the state of Maine,
and to submit, after consultation with state and federal
fisheries agencies, functional design drawings, construction
schedule, and operating and maintenance plans for Commission,
FWS, and MDEP approval. The schedule provided by MDEP is
consistent with that specified by Interior. We agree that
fishways should be installed by May 1, 2001. Therefore, we
recommend that Condition 3 become part of any license issued for
this project.

Condition 4 requires that CMP maintain and improve
recreation facilities within the project boundaries and submit a
schedule for implementing the improvements for approval.
Condition 4 requires landscaping an area in front of the
powerhouse; improving parking at Oocsoola Park; creating a canoe
portage trail around the dam; and monitoring recreational
facility status and needs. We agree that recreational
enhancements and monitoring are necessary (see Section 4.1.7.5)
and recommend that Condition 4 become part of any license issued
for this project.

2.2.1.5 Fort Halifax

MDEP issued a WQC for continued operation of the Fort
Halifax Project during 1994 subject to eight conditions.
Conditions 6, 7, and 8 are general conditions. The following are
the project-specific conditions contained in the WQC for the Fort
Halifax Project.

Condition 1 requires that, except for temporary
modifications during approved maintenance, modifications due to
low DO, or for operating emergencies beyond CMP’'s control, CMP
operate the project in a run-of-river mode while maintaining a
minimum flow of 150 cfs, or inflow, whichever is less, from April
through November, and leakage (5-20 cfs) for the remainder of the
year. Condition 1 further requires that CMP submit plans for
providing and monitoring the minimum flows for MDEP approval. We
agree that the minimum flows specified in the WQC are necessary
to protect fish and wildlife resources. Therefore, we recommend
that Condition 1 become part of any license issued for the
project.

Condition 2 requires that, except as temporarily modified by
approved maintenance activities, inflows to the project area, or
by operating conditions beyond CMP’s control, CMP maintain
impoundment water levels within 2.5 feet of the normal full pond
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elevation of 51.5 feet. Condition 2 further requires that CMP
submit plans for providing and monitoring the impoundment water
levels for MDEP approval. We agree that the limitation on draw
downs is necessary to protect fish and wildlife resources and
recommend that this portion of Condition 2 become part of any
license issued for the project.

condition 3 requires that CMP continue to operate the
permanent downstream fish passage facilities and install and
evaluate the effectiveness of upstream fish passage facilities in
accordance with the agreement between the KHDG and the state of

" Maine dated January 22, 1987. Condition 3 further requires that

CMP, at least 60 days prior to construction of upstream fish
passage facilities, submit, after consultation with state and
federal fisheries agencies, functional design drawings,
construction schedule, and operating and maintenance plans for
Commigssion, FWS, and MDEP approval. We agree that movement of
anadromous fish in the Sebasticook River is necessary.
Therefore, we recommend that Condition 3 become part of any
license issued for this project.

condition 4 requires that CMP monitor DO levels in the Fort
Halifax impoundment and meodify the cperation of the project to
run-of -river when DO approaches unacceptable levels. Condition 4
further stipulates that when run-of-river operation leads to low
DO levels, CMP should implement a reservoir drawdown and
impoundment f£lushing regime. Condition 4 requires that CMP,
within six months of license issuance, submit a DO monitoring
plan for MDEP approval. We agree that monitoring DO levels in
the Sebasticook River is necessary and recommend that Condition 4

become part of any license issued for this project.

Condition 5 requires that CMP maintain and improve
recreation facilities within the project boundaries and submit a
schedule for implementing the improvements for approval.
Condition 5 requires constructing an informational interpretive
sign; developing and constructing a new boat launch upstream of

" the dam; formalizing and improving the existing canoe portage

trail; utilizing the existing carry-in boat landing as a canoe
take-out area near the south end of the dam; and reviewing

recreational needs and conditions at the project on a regular
basis in accordance with the Commission’s requirements. We agree

~haf recreational “enhancements and monitoring are necessary (see

Section 4.1.7.6) and recommend that Condition 4 become part of
any license issued for this project.

2.2.1.6 Messalonskee Projects
. MDEP issued a WQC for continued operation of the four
Messalonskee Projects during 1995 subject to nine conditions.
Conditions 7, 8, and 9 are general conditions. The following are
the project-specific conditions contained in the WQC for the
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Megsalonskee Projects (Messalonskee Lake and Cakland, Rice Rips,
Automatic, and Union Gas Projects).

Condition 1 reguires that, except as temporarily modified by
approved maintenance activities, emergencies beyond the
applicants’ contreol, or upon mutual agreement between the
applicant and MDEP, the applicants maintain an instantaneous
minimum flow of 15 cfs through all project developments,
including the Rice Rips bypass, at all times, using the top 0.5
foot of Messalonskee Lake to augment natural flows. Condition 1
further requires that CMP and KWP submit plans for providing and
monitoring the minimum flows for MDEP approval. We agree that
the minimum flows specified in the WQC are necessary to protect
fish and wildlife resources. Therefore, we recommend that
Condition 1 become part of any license issued for the project.

Condition 2 requires that, except as temporarily modified by
approved maintenance activities, inflows to the project area, or
by operating conditions beyond the applicants’ control, the
applicants maintain impoundment water levels: (1) within 0.5 foot
of the normal full pond from June 1 through August 31 and within
1.0 foot of full pond the remainder of the year at Messalonskee
Lake; (2) within 1.0 foot of full pond at Oakland, Rice Rips, and
Automatic Projects; and {(3) within 1.3 feet of full pond at the
Union Gas Project. Condition 2 further requires that the
applicants submit plans for providing and monitoring the
impoundment water levels for MDEP approval. We agree that the
limitation on draw downs 1is necessary to protect fish and
wildlife resources and recommend that this portion of Condition 2
become part of any license issued for these projects.

Condition 3 requires that the applicants sample DO,
temperature, and chlorophyll a in Messalonskee Stream and record
flow out of Messalonskee Lake dam and identify periods of
generation during sampling. Condition 3 further requires that
the applicants provide a water quality sampling plan to MDEP for
review and approval within six months of license issuance. MDEP
reserves the right, after proper notification and hearing, to
require structural or operational changes if monitoring indicates
that water gquality standards are not met. We agree that water
quality sampling is necessary to ensure that water quality
standards are met and recommend that Condition 3 become part of
any license issued for this project.

Condition 4 requires that CMP implement its proposed new
downramping sequence at the Union Gas Development as outlined in
the supporting documentation for the application for 401
certification. We agree that the proposed downramping sequence
would help to protect fisheries resources and recommend that
Condition 4 become part of any license issued for this project.
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Condition 5 requires that CMP implement the "Messalonskee
Lake Waterfowl Management Plan" and begin conducting wetland
assessments and waterfowl surveys needed to maintain or enhance
waterfowl nesting at Messalonskee Lake within two years of
license issuance. Condition 5 further requires that CMP, based
on the results of the studies, maintain or modify water levels as
deemed appropriate by MDEP as necessary to protect nesting
waterfowl. We agree that wetland assessments and waterfowl
surveys are necessary to develop a basis for enhancement of
wildlife resources (see Section 4.1.4.8). Therefore, we
recommend that Condition 5 become part of any license issued for
these projects.

Condition 6 requires that the applicants install project
identification signs at all projects; improve parking at the Rice
Rips and Automatic Projects; evaluate the feasibility of creating
a carry-in access site to the Rice Rips impoundment; and evaluate
the feasibility of a "green-belt/multi-use" area between the
Oakland and Rice Rips Projects. Condition 6 further requires
that the applicants submit a schedule, for MDEP approval, for
implementing the recreational enhancements. We agree that
recreational enhancements and monitoring are necessary (see
Sections 4.1.7.8 and 4.1.7.9) and recommend that Condition 6
become part of any license issued for these projects.

2.2.2 8Section 18 Fishway Prescriptions

Section 18 of the FPA provides the secretaries of the U.S.
Department of Interior {(Interior) or the U.S. Department of
Commerce {(Commerce) the authority to prescribe fishways® at
Commission-licensed projects. Interior or Commerce has requested
the following measures and provisions for the Kennebec River
Basin projects.

Interior reserved authority to prescribe fishways in the
future, should the need arise, at the Moosehead, Wyman, Oakland,
Rice Rips, Automatic, and Union Gas Projects. In addition, at
Moosehead, Interior prescribed (letter dated October 10, 1993)
that KWP provide optimum attraction flow by operating the
northernmost Taintor gate when only one gate is to be used to
release flows.

For the Sandy River Project, Interior (letter from A.
Radant, Interior, dated May 25, 1994) establishes dates for

® Bection 18 of the FPA states that: "The Commission shall
require the construction, maintenance, and operation by a
licensee at its own expense of...such fishways as may be
prescribed by the Secretary of Commerce or the Secretary of
Interior, as appropriate."”
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resource agency consultation regarding functional design
drawings, completion of construction, and post-construction
effectiveness monitoring for upstream and downstream fishways.
Interior also reserved its authority to prescribe construction,
operation, and maintenance of fishways at the Sandy River
Project.

Interior (letters from J. Deason, Interior, Washington, DC,
February 3, 1993 and letter from W. Patterson, Interior, Boston,
MA, March 11, 1993} has stated that license conditions similar to
articles contained in the amended Weston and Fort Halifax
licenses (dated January 25, 1989 and modified October 22, 1992,
implementing the provisions of the KHDG Agreement) should be
included in any new license issued for the projects including
reservation of Interior’s authority to prescribe fishways.
Furthermore, Interior notes that this would ensure that all
fishways at the Weston and Fort Halifax projects would be
designed, constructed, maintained, operated, and evaluated in
accordance with fishery agency specifications. Given the
inclusion of these conditions, Interior states that additional
prescriptions pursuant to Section 18 of the FPA are not now
needed.

For the Fort Halifax Project, Commerce (letter from R. Roe
and A. Giedt, NMFS, Gloucester, MA, March 25, 1993) requires
finalization of the downstream fishway at the earliest possible
date (a downstream permanent fishway is already in place and its
operation is being fine-tuned), and establishes dates for
resource agency consultation regarding functional design
drawings, completion of construction, and post-construction
effectiveness monitoring for upstream fishways that are
consistent with the KHDG agreement. Commerce has reserved the
right to set more specific prescriptions for fishways at the Fort
Halifax Project pending the outcome of future activities,
including studies and consultation pursuant to the KHDG agreement
and the Edwards dam proceedings.

In separate letters dated October 7, 1996, Commerce and
Interior submitted final Section 18 fishway prescriptions that
they indicated should be implemented if the Commission proceeds
with relicensing the Edwards Project rather than requiring dam
removal. These prescriptions are essentially identical, and both
agencies indicated that they supersede all previous prescriptions
(Commerce submitted preliminary fishway prescriptions in letters
dated April 8, 1996, and June 2, 1995; Interior submitted
preliminary fishway prescriptions in letters dated April 4, 1996,
and June 5, 1995). Commerce’s and Interior’s final prescriptions
are listed below:

1) Reservation of authority to modify the final prescriptions
or submit new prescriptions;
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2) Construct a powerhouse fish lift;
3) Construct a spillway fish lift;
4) Construct an elevated fish transport channel to route fish

from the powerhouse fish 1lift to the spillway fish lift;

5) Construct and fund the operation of a counting and sorting
facility;

6) Construct an upstream fishway for American eel elvers;

7) Construct a downstream bypass consisting of angled bar

racks, surface and bottom entrances, and a sluiceway or
flume leading to a tailrace plunge pool;

8) Relocate the existing trash sluice to accommodate the fish
1ift exit channel;

9) Install a 20 foot section of rubber dam to enhance the
effectiveness of attraction flows;

10) 1Install a steel walkway providing access to the spillway
lift and counting and sorting facilities;

11) Relocate the existing trash boom to keep debris away from
the fish lift;

12) Specification of design populations for American shad
(371,000), alewives (1,548,000}, Atlantic salmon (2,000
Commerce; 3,500-7,500 Interior), blueback herring
(unquantified), and American eel (unquantified);

13) Specification that the fishways shall be operated and
maintained at the licensee’s expense from April 1 through
November 30 for upstream migrations and from May 1 through
December 31 for downstream migrations;

14) Specification that the upstream passage facilities shall be
designed to operate at flows up to 27,000 cfs and downstream
facilities shall be capable of operating whenever generation
occurs;

15) Specification that the licensee shall construct, operate,
and maintain the prescribed fishways to provide safe and
timely passage for the design populations of Atlantic
salmon, American shad, alewives, blueback herring, and
American eels at their own expense (Interior only);

16) Specification that the licensee, in consultation with the
agencies, shall develop a plan for and conduct effectiveness
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evaluations for the prescribed fish passage facilities and
operations;

17) Specification that the licensee shall develop a plan for and
perform the necessary work to keep the fishways in proper
order and clear of trash and logs;

18) Specification that the licensee shall provide the agencies
access to the fishways for inspections of compliance with
the prescriptions;

19) Specification that the fishways shall be operational within
2 years after the issuance of the license (Interior
specifies by April 1 cf the second year after license
issuance) ;

20) An allowance for a 5 year deferment in the construction of
the powerhouse fish elevator and the elevated fish transport
channel;

21) Specification that if the licensee chooses staged
construction, all second stage facilities must be completed
within 5 years of the completed spillway facility or 7 years
after issuance of the license (Interior specifies by April 1
of the fifth year after completion of the spillway facility
or the seventh year after the issuance of the license); and

22} Specification that, to ensure immediate and timely
contribution of the fishways to the ongoing anadromous fish
restoration program in the Kennebec River above Edwards dam,
items 12, 13, 14, 16, 17, 18, 19, and 21 listed above shall
be included and incorporated by the licensee to ensure the
effectiveness of the fishways pursuant to Section 1701 (b) of
the 1992 National Energy Policy Act (Interior only).

Discussion

Essentially, Interior’s "prescription' for the Sandy River
Project merely establishes a schedule for building and fine-
tuning upstream and downstream fishways. No fishways are
prescribed at this time. Adherence to a schedule is not a
measure directly related to the specific passage facilities or
necesgary to ensure their effectiveness in passing fish. This
element of the prescription would also interfere with the
Commission’s authority over the timing of construction of project
works.

Moreover, Interior does not envision the submission of
functional design drawings until April 30, 19%9. Because
Interior does not make specific prescriptions for fishways that
can be included in a license at this time, we consider Interior
to have reserved its authority to prescribe fishways at the Sandy
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River Project, although we do recommend adherence to the schedule
that Interior proposes.

Although Interior has not actually prescribed a specific
fishway at Weston and Fort Halifax, we recommend including a
reservation of such authority to Interior at both projects. We
also recommend including conditions that are similar to existing
license conditions that incorporate the terms of the KHDG
agreement into the licenses of both projects.

- Interior's recommendation regarding operation of the Taintor
gates at Moosehead to provide attraction flows is not a fishway
prescription, because the Taintor gates are not fishway
structures. Aside from requiring particular operation of the
Taintor gates, however, Interior may prescribe attraction flows
for the existing fishway, and because KWP intends to operate the
gates as proposed by Interior, we would recommend inclusion of a
license condition requiring such operation.

As discussed for Interior’s Sandy River Project
prescriptions, we consider elements of Commerce’s prescription
for the Fort Halifax Project that pertain to adherence to a
schedule to be outside the scope of Section 18. A schedule is
not directly related to specific facilities and would interfere
with the Commission’s authority over the timing of construction
at hydroelectric projects. Because Commerce has not submitted a
more specific description of the upstream facilities that it
desires, we consider Commerce’s "prescription" to be a
reservation of future authority to prescribe upstream fishways (a
downstream permanent fishway is already in place and its
operation is being fine-tuned).

Commerce and Interior have provided prescriptions that
include detailed conceptual design of upstream and downstream
fishways for the Edwards Project. However, we conclude that some
of thege prescriptions are outside of the scope of Section 18.
Items 19, 20, and 21 are not valid Section 18 prescriptions
because they pertain to construction schedules, are not related
to the design or effectiveness of the facilities, and could
interfere with the Commission’s authority over the timing of
other project construction.

Items 5 and 10, construction of a counting and sorting
facility and construction of an access walkway to the counting
and sorting facility, are also outside the scope of Section 18
because they are not structures that are necessary to pass fish.
We review the envirommental benefits of these items in Section
4.1.3.12 and, based on this analysis, we recommend their
inclusion in any license issued for the project. Items 16 and 18
are not valid Section 18 prescriptions because these items are
not directly related to the functioning of specific physical
passage items. However, we review the environmental benefits of
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items 16 and 18 in Section 4.1.3.12 and, based on this analysisg,
we recommend their inclusion in any license issued for the
project. Item 22 also is not a valid Section 18 prescription
because it is not related to the functioning of sgpecific physical
passage items and it encroaches on the Commission’s authority
over project works and operations.

Furthermore, we consider the element of Interior’s
prescription to require FWS approval of fishways and related
studies and Commerce’ prescription that fishways be designated
and operated according to NMFS specifications to be outside the
scope of Section 18 because they encroach on the Commission’s
authority over project works and operations. Nevertheless, we
would recommend that Edwards consult with resource agencies
regarding the schedule, design, and effectiveness studies in any
license issued for this project.

2.3 PROPOSED PROJECTS WITH ADDITIONAL STAFF RECOMMENDATIONS

An alternative to licensing the projects as proposed is to
license them with modifications to facility design or operation,
resource protection, or enhancement measures. In the following
section, we describe the staff’'s recommended enhancements and
modifications to the projects as proposed.

2.3.1 Mooszsehead

1 minimize scheduled maintenance and inspection drawdowns
from ice-out to and including July 31;

. establish a target flow of between 1,000 and 2,000 cfs
between releases for generation purposes from October
15 to and including May 31 on an annual basis in
consultation with MDIFW;

o provide a target flow of 1,000 cfs from June 1 through
October 14 between releases for generation purposes and
establish criteria for reducing flows below the target
flow while maintaining the 500 cfs minimum flow;

i implement a pond water level and flow monitoring plan;

. include MDIFW, MDOC, and TU in KWP’'s annual meetings
regarding lake level management and flow releases;

i enhance salmonid spawning habitat in the East OQutlet by
grading and adding gravel;

. provide and maintain a safe take-out on the East Outlet
for whitewater boating;
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establish primitive camping areas and assess other
recreational enhancements, after consultation with
resource agencies and user groups, along the East
outlet, West Outlet, and Moosehead Lake;

survey shoreland for potential recreation sites;
implement a loon monitoring plan;

implement a wetland monitoring plan; and

develop a Comprehensive Land Management Plan for
Moosehead Lake.

2.3.2 Moxie

minimize scheduled maintenance and inspection drawdowns
from ice-out to and including July 31;

1imit out-flows during fall drawdown to a maximum of
145 cfs (or inflow, if greater);

during the spring refill peried, maintain an
instantaneous minimum flow of 25 cfs, or inflow,
whichever is less; and a target flow that is similar to
the maximum flow released during drawdown;

release 25 cfs or inflow, whichever is less, from the
north or south gate from June to and including
September, if feasible;

implement a pond water level and flow monitoring plan;
and

monitor for potential ice damage and shoreline erosion
due to modified pond-level regime.

2.3.3 Wyman

minimize scheduled maintenance and inspection drawdowns
from ice-out to and including July 31;

release a flat minimum flow of 1,200 cfs using the top
2 feet of storage from May 15 to and including July 15
and the top 4 feet of storage for the rest of the year.
If above minimum flows cause violations of drawdown
restrictions, release a minimum flow of 1,200 cfs or
inflow, whichever is less;

if impoundment level is drawn down more than 2 feet on
regular basis because of the previous recommendation,
implement a fish and wildlife impact assessment plan;
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establish pre-action agency notification to establish
the basis for emergency drawdowns of up to 8 feet for
flood control purposes, and include notification and
reporting procedures in the lake water level monitoring
plan;

implement a lake water level and flow monitoring plan;

implement a stream enhancement prototype study and, if
appropriate, expand the placement of velocity refuges;

install warning signs downstream of the Wyman Project
to alert anglers and recreationists of potential rapid
increases in flow;

implement a plan to create constant-level ponds or
alternative shoreline enhancements adjacent to the
Williams Project impoundment to provide fish and
wildlife habitat where currently there is little
because of daily impoundment fluctuations;

conduct a study to evaluate the feasibility of reducing
the daily fluctuations in the Williams impoundment by
altering the existing water management regime; and

implement a Shoreland Management Plan.

Sandy River

develop an erosion and sedimentation control plan
designed to identify options to stabilize erodible
soils on the floodplain adjacent to the impoundment and
distribute to abutting property owners; and

minimize scheduled maintenance and inspection drawdowns
from ice-out to and including July 31.

Weston

minimize scheduled maintenance and inspection drawdowns
from ice-out to and including July 31;

implement a lake water level and flow monitoring plan;

implement a plan to provide tailrace access for
recreational purposes; and

implement a Shoreland Management Plan.
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2.3.6 PFort Halifax

minimize scheduled maintenance and inspection drawdowns
from ice-out to and including July 31;

provide run-of-river flow to the tailwaters during May
and June and 400 cfs for the rest of the year and
develop and implement a plan to provide instream
structures in the tailwaters;

implement a lake water level and flow monitoring plan;
and

implement a Shoreland Management Plan.

2.3.7 o©Oakland (including Messalonskee Lake)

minimize scheduled maintenance and inspection drawdowns
from ice-out to and including July 31;

provide a minimum flow of 100 c¢fs or inflow, whichever
is less; and

implement a lake water level and flow monitoring plan.

2.3.8 Rice Rips

minimize scheduled maintenance and inspection drawdowns
from ice-out to and including July 31;
|

provide a minimum flow of 100 c¢fs or inflow, whichever
is less;

ensure implementation of a water guality monitoring
plan;

implement a lake water level and flow monitoring plan;

design and implement a bypassed reach fish habitat
enhancement plan;

provide a minimum flow of 25 cfs or inflow, whichever
is less, in the Rice Rips bypassed reach;

designate the area investigated as a greenbelt or
multi-use area; and

develop a carry-in boat access site on the Rice Rips
impoundment .
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2.3.9 Automatic

2.3.10

2.3.11

We
removal
issue a

minimize scheduled maintenance and inspection drawdowns
from ice-out to and including July 31;

provide a minimum flow of 100 cfs or inflow, whichever
is less;

implement a lake water level and flow monitoring plan;
and

if an improved, safe parking area cannot be constructed
at North Street Park, as KWD proposes, provide public
access to the impoundment at an alternative site.

Union Gas

minimize scheduled maintenance and inspection drawdowns
from ice-cut to and including July 31;

provide a minimum flow of 100 c¢fs or inflow, whichever
is less;

implement a lake water level and flow monitoring plan;
and

develop tailrace fishing access to accommodate people
with disabilities.

Edwards (Staff Licensing Alternative)

recommend retirement of the Edwards Project and complete
of the dam. However, should the Commission decide to
new license for the Edwards Project, we would recommend

the following mitigation and protection measures.®

. maintain the impoundment within 1 foot of full pond
(elevation 25 feet);

. implement a pond water level and flow monitoring plan;

. install, operate, and maintain fishways as prescribed by
Commerce and Interior;

b perform upstream and downstream fishway effectiveness
studies for shad, river herring, salmon, and eels;

g

The Commission also should consider the need for a project

decommissioning fund in any license issued for the Edwards Project.
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4 provide funding for an anadromous fish restoration fund to
be managed by state and federal fisheries agencies;

4 operate a fishway sorting facility to enhance anadromous
fish restoration efforts; return sturgeon, striped bass, and
smelt to the project tailwater; and prevent upstream passage
of undesirable species;

. release any sturgeon, striped bass, and smelt collected in
the upstream passage facilities downstream of the dam;

. install a steel walkway and provide agency access to the
sorting facility and upstream passage facilities;

d release 6,000 cfs or inflow (whichever is legs) from April
15 to May 31 to enhance shortnose sturgeon spawning habitat;

» release 4,500 cfs or inflow (whichever is less) during July
to enhance Atlantic sturgeon spawning habitat;

b rebuild the existing Sidney boat launch;

. develop a riverfront trail and picnic area near the Sidney
boat launch;

4 consult with MDOC prior to development of primitive
campsites on Sevenmile Island; and

d monitor recreation use in the project area using the FERC
Form 80 recreation assessment.

2.3.12 Edwards (Retirement and Dam Removal Alternative)

. develop and implement a detailed erosion and sedimentation
-~~~ Goritrol plan for stabilization- f sengitive areas;
. extend the Sidney boat ramp;
. monitor concentration of E coli of human origin near the
dam;
b implement a water quality monitoring program;
. revegetate the riverbank immediately upstream of the dam and

in sengitive areas;

. stabilize the eight known archeological sites affected by
shoreline fluctuations;

. redesign and extend the Statler Paper Company outfall pipe
to be at least 3 feet below the water level at summer flows
of 4,500 cfs;
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. suggest that communities revise shoreland protection
ordinances; and

. consult with the MSHPO after drawdown to determine the need
for a Phase I reconnaissance survey of newly exposed areas.

2.4 NO-ACTION ALTERNATIVE

Under the no-action alternative, there would be continued
unlicensed operation of the Sandy River Project, and the other 10
projects would continue to operate under the terms and conditions
of the original licenses, with no change in environmental
conditions. We use this alternative to establish baseline
environmental conditions for comparison with other
alternatives.’

2.5 OTHER ALTERNATIVES

We considered several other alternatives to the applicants’
proposals, including the following:

. denying the applications for new licenses for all of
these projects, with surrender or termination of the
licenses (retiring projects) ;

. federal takeover and operation of the projects; and
. issuing nonpower licenses.

Several agencies and intervenors have requested that Edwards
perform a study to analyze the economic and environmental
consequences of the removal of Edwards dam. The basis of the
request is the goal to restore anadromous fish to their historic
range in the Kennebec River. Anadromous species targeted by
resource agencies include four species for which little is known
about their ability to effectively use fishways: Atlantic and
shortnose sturgeon, striped bass, and rainbow smelt. These four
species are not known to have historically occurred upstream of
Waterville. As part of the EIS process, we conducted a study of
the effects of removing Edwards dam (SWETS, 1995a and 1995b). 1In
addition, Oak Ridge National Laboratory (ORNL) conducted an
independent study of the removal of the Edwards dam {ORNL, 1997}.
We discuss the conclusions of these studies in Sections 2.6, 4,
and 5 of this FEIS.

Several agencies and individuals have recommended that we
evaluate the removal of other dams ({(including Fort Halifax,
Weston, Sandy River, and other dams not included in this EIS) in

" See Public Service Company of New Hampshire, 68 FERC
§ 61,177 (1994).
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addition to Edwards dam, also based on the goal to restore
anadromous fish to their historic range in the Kennebec River.

In 1989 (as modified in 1992) the Commission issued amendments to
license orders for six hydroelectric projects® on the Kennebec
River to require installation of upstream and downstream fish
passage facilities at each of the six projects, in accordance
with the terms of a 1986 agreement between the State of Maine and
the KHDG. By incorporating the terms of the KHDG agreement into
the licenses of the parties to this agreement, the Commission has
endorsed the concept that this agreement represents an effective
approach to restoring the targeted anadromous fish to their
historic range in the Kennebec River. These targeted species are
alewife, American shad, and Atlantic salmon. No agency or
individual has presented specific evidence as to why dams other
than Edwards dam should be considered for removal. Therefore we
have not considered removal of other dams to be within the scope
of this EIS.

A second retirement alternative would involve retaining dams
other than Edwards and disabling or removing equipment used to
generate power. Project works would remain in place and could be
used for historic or other purposes. This would require us to
identify another governmental agency willing and able to assume
regulatory control and supervision of the remaining facility. No
agency has stepped forward, and no participant has advocated this
alternative; nor do we have any basis for recommending it.
Because the power supplied by the generating projects is needed,
a source of replacement power would have to be identified. 1In
these circumstances, we do not consider removal of the electric
generating equipment to be a reasonable alternative.

We do not consider federal takeover to be a reasonable
alternative for existing projects with capacity greater than 1.5
MW.? Federal takeover and operation of the projects would
require Congressional approval. While that fact alone would not
preclude further consideration of this alternative, there is no
evidence to indicate that we should recommend federal takeover to
Congress. No party has suggested federal takeover would be
appropriate, and no federal agency has expressed an interest in
operating the projects.

¢ The six projects are Lockwood (FERC No. 2574), Hydro-
Kennebec (FERC No. 2611), Shawmut {(FERC No. 2322), Weston (FERC
No. 2325), Fort Halifax (FERC No. 2552), and Benton Falls (FERC
No. 5073).

® The possibility of federal takeover is not applicable to
minor projects (capacity less than or equal to 1.5 MW) or to
unlicensed projects. Therefore, federal takeover would not apply
to the Sandy River, Fort Halifax, Automatic, and Union Gas
Projects.
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Issuing a nonpower license would not provide a long-term
resolution of the issues presented. A nonpower license is a
temporary license that the Commission will terminate whenever it
determines that another governmental agency will assume
regulatory authority and supervision over the lands and
facilities covered by the nonpower license. No party has sought
a nonpower license although some have implied that a nonpower
license could be appropriate for the Moxie Project. We have no
basis for concluding that the remaining nine projects (we exclude
the Edwards and Moxie Projects) should no longer be operated for
power production purposes (either by generation or releases for
downstream generation). Thus, nonpower licenses are not
realistic alternatives to relicensing in these circumstances.

2.6 DEVELOPMENTAL RESOURCES

In this section, we provide an eccnomic comparison of the
proposed alternatives by project (Section 2.6.1) and a detailed
discussion of proposed enhancement measures (Section 2.6.2}). We
then discuss the pollution abatement benefits {(Section 2.6.3)
provided by continued operation of the existing projects, and the
reduction or increase in those benefits that could result from
our recommended operational changes.

The Commission has concluded that it cannot with confidence
predict the absolute or relative costs of operating hydropower
projects or the likely alternative sources of electricity for the
30 to 50 year terms for which licenses are issued. Therefore,
the Commission'’'s policy is to use current costs to evaluate
potential economic factors in licensing.?®

Except for the Sandy River Project, we have based our
estimate of the cost of alternative capacity on an assumed
capacity value of $109/kW-year {(at a fixed charge rate of 14
percent), which is based on a combined-cycle combustion turbine
plant, the least expensive and most likely new capacity
alternative, and the cost of alternative energy from natural gas-

1* We used a current cost approach to comparing the cost of
each project under various alternatives to the cost of a likely
gource of alternative power, as required by the Commission’s
order in Mead Paper Corp., 72 FERC Y 61,027 (1995). Under this
method, no assumptions are made about future escalation or de-
escalation of wvarious costs of producing project power or about
future escalation or de-escalation of various costs of producing
project power or alternative power, such as fossil fuels and
maintenance. The analysis is not entirely a first year analysis
because certain costs, such as major capital investments, would
not be expensed in a single year. The maximum period used to
annualize such costs is 30 years. Also, some future expenses,
such as tax depreciation expenses are known and measurable.
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fueled electric plants in the New England Division of the
country. We base our estimate of the amount of fuel that would
be displaced on fuel consumption at a heat rate of 6,200 Btu/kWh.
We estimated the 1996 cost of fuel based on the Energy
Information Administration’s 1995 publication, Supplement to the
Annual Energy Outlook.!!

We discuss the cost of alternative capacity and energy for
the Sandy River Project in Section 2.6.2.4.

2.6.1 Economic Comparison of the Alternatives

We evaluated the costs and power generation impacts at all
of the 11 projects and seven other projects in the basin that
would be affected by operational changes at upstream projects.

In Table 2-2, we present a comparison of the current net annual
benefits for each alternative. The current net annual benefit is
the difference in the cost to produce power at the hydroelectric
project as compared to producing an equivalent amount of power by
the most likely alternative source. Positive benefits indicate
that it is less expensive to produce power at the hydroelectric
project than by the most likely alternative. Conversely,
negative benefits indicate that it is more expensive to produce
power at the hydroelectric project than by the most likely
alternative. In Appendix A, we present the impact on economics
of the other downstream projects in the basin.

2.6.2 Detailed Economics
In this section, we discuss the details of ocur economic

analyses for the 11 projects being considered for original or new
licenses or license surrender (Moxie) in the EIS.

11 guypplement to the Annual Energy Outlook, end-use prices;
reference - case projections. Source: electric utilities -
natural gas, p. 122, table 11. Energy Information
Administration, 1995.
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Table 2-2. Comparison of current net annual benefits of the
project alternatives ($1,000s) (Source: staff)
Applicant’s
No-Action Applicant’s Revised Staff's Dam Removal
Project Alternative Proposal Proposal Alternative Alternative
Moosehead -$300.3 -$483.2 NA $500.4 NA
Moxie -$47.3 -$72.7 NA -$73.7 NA
Wyman $12,935.7 $12,853.3 NA $12,898.9 NA
Sandy River $99.6 -$0.1 NA -$1.5 NA
Weston $2,260.2 $1,357.1 NA $1,341.3 NA
Oakland $319 $270.4 NA $249.2 NA
Rice Rips $155.6 $122.8 NA $94.8 NA
Automatic $31.7 $21.2 NA $17.0 NA
Union Gas $106.1 $79.5 NA $66.3 NA
Fort Halifax $116.1 -$524.0 NA -$551.6 NA
Edwards -$110.8 -$2,742.4 -$496.7 -$1,317.6" -$786.1

* The staff’s licensing alternative.

2.6.2.1 Moosehead

Cost of Headwater Benefits

KWP states that the Moosehead Project is fully depreciated.
However, KWP made investments (accumulated debt) as of January
1991, of $955,000 for resource assessment and license application
preparation and about $700,000 for Phase I and II archeological
mitigation. The total outstanding net investment is about
$1,655,000.

In our analysis, we include the carrying costs on the
cutstanding project net investment, annual operation and
maintenance (O&M) costs ($245,500), insurance, taxes, and
administrative and general expenses. The annual cost to operate
the existing project, without any environmental measures, is
about $300,300.

Cost of Environmental Measures

In Table 2-3, we show the capital cost and O&M expense of
each enhancement, the annual cost, and the applicable project
alternative. We discuss the environmental effects of the
existing Moosehead Project operations, enhancement measures,
agency recommendations, and the need for enhancements in sections
3 and 4 of the EIS.
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Summary of enhancement measures, capital cost of
enhancement, annual cost, and applicable
alternative considered at the Moosehead Project

Table 2-3.

(Source: staff)
Capital Cost of
Enhancements Annual Costs Applicable

Enhancement Measures {1998 $) (1996 %) Alternative'
Phase Il Archeological Mitigation $800,700 $102,500 KWP, staff
Archeological Monitoring $346,700 $44,400 KwP, staff
Fishway Effectiveness Study $10,400 $900 Interior
Macroinvertebrate Study $62,500 $5,200 Intetior
Fisheries Habitat Enhancement $29,000 $2,500 KW, siaff
Elow and water surface elevation monitoring  $20,800 $1,700 staff
Develop and implement a wetland $57,300 $4,700 staff
monitoring program
Develop and implement a loon monitoring $62,500 $5,200 staff
program

B T Develop Comprehensive Land Management $40,000 $3,300 staff
Plan
Proposed recreation upgrades $384,300 $32,100 KWP, staff
Back-country canoe campsites $26,000 $2,200 staff
Recreational use assessment

Annual O&M cost $2,300 $1,600 KWP, staff

! KWP - Kennebec Water Power Company proposal; staff - staff's alternative.

In Table 2-4, we present a summary of the economic analysis
of the Moosehead Project alternatives. In accordance with the
nkennebec Headwater Benefits Agreement," the cost of the project
is shared by the downstream projects. We present a discussion of
the distribution of these costs in Appendix B.
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Table 2-4. Comparison of economic analyses for Moosehead Lake
Project alternatives (Source: staff)

Existing KWP's Staff's

Project Proposal Proposal
Installed capacity (MW) 0 0 0
Annual generation (GWh) 0 0 0
Annual power value: 50 S50 $0

(thousands §)

Annual cost: $300.3 $483.2 $500.4

(thousands §)

Current net annual benefit: -5300.3 -$483.2 -$500.4
(thousands §)

2.6.2.2 Moxie
Cost of Headwater Benefits

The Owners state that Moxie is not fully depreciated. As of
December 31, 1990, the Owners projected an outstanding debt of
$73,400 for the project. In addition, the Owners made the
following investments (accumulated debt) as of December, 1991:

(1) $300,000 for resource assessment and license application
preparation; and (2) Phase I and II archeological mitigation at a
cost of,$17,000. The total outstanding net investment is about
$390,400.

We include the carrying costs on the outstanding project net
investment, annual O&M costs {$22,600), insurance, taxes, and
administrative and general expenses. The annual cost of the
existing Moxie Project, without any environmental measures, is
about $47,300.

Cost of Environmental Measures

In Table 2-5, we show the capital cost and O&M expense of
each enhancement, the annual cost, and the applicable
alternative. We discuss the environmental effects of the current
pProject operation, enhancement measures, agency recommendations,
and the need for enhancements in sections 3 and 4 of the EIS.
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Table 2-5. Summary of enhancement measures, capital cost of
enhancement, anhual cost, and applicable
alternative considered at the Moxie Project
(Source: staff)

Capital Cost of Annual
Enhancements Costs Applicable
Enhancement Measures {1996 $} {1996 %) Alternative’
m— e - o Studies on dam stabilization $83,900 $7,100 Owners, staff

Dam stabilization implementation $190,100 $16,100 Owners, staff
Annual recreational facility maintenance

Annual O&M cost: $3,400 $2,300 Owners, staff
Recreational use assessment

Annual O&M cost: - - 2,000 0 7 $1,300-— - studied
Develop and implement a pond level and $6,000 $500 staff
flow monitoring plan
Shoreland management plan

Capital cost: $7,800 $900 studied

Annual 0&M cost: $300
Monitor for ice damage $5,200 $400 staff

Owners - the Owners of Moxie Project and after surrender The Forks; staff - staff alternative;
studied - ariginatly considered but not recommended by the staff.

In Table 2-6, we present a summary of the economic analysis
of the Moxie Project alternatives. In accordance with the
nKennebec Headwater Benefits Agreement,” the cost of the project
to the Owners is shared by the downstream projects. We present a
discussion of the distribution of these costs in Appendix B of
the EIS.*

12 gince December 31, 1993, the Moxie Project has operated in
a run-of-river mode consistent with environmental and safety
concerns. Thus, the Moxie Project no longer provides benefits to
downstream hydroelectric projects.

2-60



Document Accession #: 19970730-0440 Filed Date: 07/28/1997

Table 2-6. Comparison of economic analyses for Moxie Project
alternatives (Source: staff)
Existing Owners’ Staff’'s
Project Proposal Proposal
Installed 0 0 0
capacity (MW)
Annual 0 0 0

generation (GWh)

Annual power
value: $0 $0 $0
{thousands &) : '

Annual cost:

(thousands $) $47.3 572.7 $73.7
Current net
annual benefits: -547.3 -572.7 -$73.7

(thousands $)

2.6.2.3 Wyman
Power and Economic Benefits

Wyman would generate on average about 356,000,000 kWh of
energy annually without any additional environmental enhancement
measures. CMP states that Wyman is not fully depreciated. As of
December 31, 1990, CMP projected an outstanding debt of
$5,637,900. 1In addition, CMP made the following investments
(accumulated debt) as of January 1991: (1) $585,000 for resource
assessment and license application preparation; (2) $46,000 for
Phagse I and II archeology studies; and (3) $21,000 for land
purchase for recreational facilities. The total outstanding net
investment is about $6,289,000.

We include the carrying costs on the outstanding project net
investment, annual O&M costs ($919,200), insurance, taxes, and
administrative and general expenses in our analysis. We do not
include the Wyman Project portion of the costs of the Moosehead
and Moxie headwater benefits as estimated in Appendix B,

The annual cost of the existing project, without any
environmental measures, is about $1,881,600 (5.3 mills/kWh) for
the existing generation of 356.0 GWh of energy annually. We
estimate that the cost of alternative power would be about
$14,817,300 (41.6 mills/kwh). The existing project, therefore,
produces power at an annual cost of about $12,935,700 (36.3
mills/kWh) less than currently available alternative power.
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Cost of Environmental Measures

tn Table 2-7, we show the lost generation, capital cost, and
oM expense of each enhancement, annual cost, and the applicable
alternative. We discuss the environmental effects of the current
project operation, enhancement measures, agency recommendations,
and the need for enhancements in sections 3 and 4 of the EIS.

Table 2-7. summary of enhancement measures, lost generation,
capital cost of enhancement, annual cost, and
applicable alternative considered at the Wyman
Project (Source: staff)

Lost Capital Cost of Annual
Generation Enhancements Costs Applicable
Enhancement Measures (GWh} {1996 $} {1996 $) Alternative’
Phase lll archeological mitigation -- $141,000 $33,400 CMP, staff
Archeological maonitoring - $33,500 $7,900 CMP, staff
Proposed recreational facilities - $37,200 $5,800 CMP, staff
Canoe portage trail - $23,200 $3,600 CMP, staff
Appalachian Trail Crossing Fund - $104,100 $16,100 CLF, ATC
Loon management: --
Capital cost: $5,800 $6,700 CMP, staff
Annual O&M cost: $5,800

Agquatic macroinvertebrate study -- $562,100 $8,100 staff
Recreational facility maintenance -

Annual O&M cost: $10,300 $10,300 CMP, staff
Recreational use assessment -

Annual O&M cost: $3,800 $3,700 CMP, staff
Shoreland management plan --

Capital cost: $31,200 $5,800 staff

Annual O&M cost: $1,000
Develop and implement a shoreline habitat - $114,500 $17,700 staff
anhancement plan at Williams
Feasibility study to reduce impoundment -- $10,400 $1,600 staff
fluctuations at Williams
Instream enhancement structures -- $42,700 $6,600 staff
Develop and implement a pond level and flow -- $20,800 $3,200 staff
monitoring plan
Min Flow Alternatives

CMP's Proposal - 750 cfs 0.561 - $10,900 CMP

Staff - 1,200 cfs -3.976 -- -$77,600 staff

CMP - Central Maine Power proposal; staif - staif alternative.
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In Table 2-8, we present a summary of the economic analyses
of the Wyman Project alternatives.

Table 2-8. Comparison of economic analyses for the Wyman
Project alternatives (Source: staff)
CMP’'s Staff’'s
No-action Proposal Alternative
Installed capacity (MW) 72.0 72.0 72.0
Annual generation (GWh) 356.000 355.439 359.976
Annual power value:
(thousands $): $14,817.3 $14,806.4 $14,894.9
(mills/kwWh) : 41.6 41.7 41.4
Annual cost:
(thousands $) : $1,881.6 51,953.1 $1,996.8
(mills/kwh) : 5.3 5.5 5.5
Current net annual
benefits:
{thousands §): $12,935.7 $12,853.3 $12,898.1
(mills/kWh) : 36.3 36.2 35.9

2.6.2.4 Sandy River

Sandy River would generate on average about 3,000,000 kWh of
energy annually without any additional environmental enhancement
measures. MEW states that Sandy River is not fully depreciated.
As of July 15, 1994, MEW projected an outstanding debt of
$80,000. 'In addition, MEW made investments (accumulated debt) as
of January 1, 1994, of $100,000 for resource assessment and
license application preparation. The total ocutstanding net
investment is about $180,000.

We include the carrying costs on the cutstanding net
investment, annual O&M costs ($15,300), insurance, taxes, and
administrative and general expenses in our analysis.

We based our estimate of the cost of alternative capacity
and energy on the town of Madison’s avoided cost. The town would
replace the power generated by the Sandy River Project with
purchases from the Northeast Utilities Service Company. Based on
the information contained in the "Bulk Power Supply Service
Agreement, " which was submitted by MEW on February 14, 1994, in
response to our Additional Information Request dated November 23,
1993, we estimate the 1996 capacity value to be $66/kW-year and
the energy value to be 33.02 mills/kWh. Our estimate of the
capacity value includes both capacity and transmission charges.
Our estimate of the energy value is a composite rate including
both on-peak and off-peak rates.
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The annual cost of the existing project, without any
environmental measures, is about $31,700 (10.6 mills/kWh) for the
existing generation of 3.0 GWh of energy annually. We estimate
the annual cost of alternative power to be about $131,300 (43.8
mills/kwWh). Therefore the existing project produces power at an
annual cost of about $99,600 (33.2 mills/kWh) less than currently
available alternative power.

Cost of Environmental Measures

In Table 2-9, we show the lost generation, capital cost, and
0&M expense of each enhancement, annual cost, and the applicable
alternative. We discuss the environmental effects of the current
project operation, enhancement measures, agency recommendations,
and the need for enhancements in sections 3 and 4 of the EIS.

Table 2-9. Summary of enhancement measures, lost generation,
capital cost of enhancement, annual cost, and applicable

alternative considered at the Sandy River Project (Source: staff)

Lost Capital Cost of Annual
Generation  Enhancements Cost Applicable

Enhancement Measures (GWh} (1996 $) (1996 $)  Alternative’
Develop erosion and sedimentation control plan - $15,000 $1,400 staff
that addresses control of erodible soils
Operate in run-of-river mode 0.150 -- $5,000 MEW, staff
install automatic headpond sensor system -- $7,600 $700 MEW, staff
Monitor DO and temperature {annual cost) - $1,000 $1,000 MEW, staff
Construct upstrearmn and downstream fish -- $866,900 $80,800 MEW, staff
passage
Provide fish passage flow: 0.064 - $2,100 MEW, stafft

Upstream - 18 cfs

Downstream - 24 cfs
Prepare plan for monitoring the effectiveness of -- $20,800 $1,900 MEW, staff
fish passage
Provide recreation enhancements

Capital cost: - $1,700 $1,200 MEW, staff

Annual O&M: -- $1,100
Maintain foot access path to taiirace

Capital cost: - $5,400 $700 MEW, staff

Annual O&M: - $200
Recreational use assessment -- $300 $300 MEW, staff
{annual cost}
Perform Phase Il archeological mitigation - $65,100 $5,900 MEW, staff

! MEW - Madison Electric Works proposal; staff - staff alternative.
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In Table 2-10, we present a summary of the economic analysis
of the Sandy River Project alternatives.

Table 2-10. Comparison of economic analyses for Sandy River
Project alternatives (Source: staff)
Existing MEW’ s Staff’'s
Project Proposal Proposal
Installed capacity (MWw) .488 .488 .488
Annual generation (GWh) 3.000 2.786 2.786
Annual power value:
{(thousands $) $131.3 $124.2 $124.2
{mills/kWh) 43.8 44 .6 144 .6
Annual cost
{thousands $) $31.7 $124.3 $125.7
(mills/kWh)® 10.6 44 .6 45.1
Current net annual
benefit
(thousands $) $99.6 -$0.1 -81.5
(mills/kWh)? 33.2 -0.0 -0.5
@ Based on alternative’s generation.

2.6.2.5 Weston
Power and Economic Benefits

Weston generates on average about 81,936,000 kWh of
energy annually. CMP states that Weston is not fully
depreciated. As of December 31, 1990, CMP projected an
outstanding debt of $1,326,700. In addition, CMP made
investments (accumulated debt) as of January 1991, of-: (1)
$250,000 for resource assessment and license application
preparation; (2) $470,000 for Phase I and II archeology studies;
and, (3) $48,000 for land purchase for recreational facilities.
The total outstanding net investment is about $2,094,700.

We include the carrying costs on the outstanding net
investment, annual 0&M costs ($417,300), insurance, taxes, and
administrative and general expenses in our analysis. We do not
include the Weston Project portion of the costs of the Moosehead
and Moxie headwater benefits as estimated in Appendix B.

¥ CMP states that the average annual generation of the
existing Weston Project is 81,936,000 kWh. CMP proposes to
expand the facility by upgrading the turbines. This proposed
upgrade would increase the average annual generation by about
11,200,000 kWh to about 93,136,000 kWh.
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The annual cost of the existing project, including carrying
charges on the net investment, is about $737,800 (9.0 mills/kWh)
for the existing generation of 81.936 GWh of energy annually. We
estimate the annual cost of alternative power to be about
$2,998,000 (36.6 mills/kWh). Therefore the existing project
produces power at an annual cost of about §$2,260,200 (27.6
mills/kWh) less than currently available alternative power.

Cost of Environmental Measures

In Table 2-11, we show the lost generation, capital cost,
and O&M expense of each enhancement, annual cost, and the
applicable alternative. We discuss the environmental effects of
current project operations, enhancement measures, agency
recommendations, and the need for enhancements in sections 3 and

~"4 of the EIS.
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Table 2-11. Summary of enhancement measures, lost generation,
capital cost of enhancement, annual cost, and
applicable alternative considered at the Weston
Project (Source: staff)

Lost Capital Cost of Annual
Generation Enhancements Costs Applicable
Enhancement Measures {GWh) {1996 $) (1996 $) Alternative'
Phase (li archeological mitigation -- $868,900 $206,100 CMP, staff
Archeclogical monitoring - $67.100 $15,900 CMP, staff
Proposed recreational upgrade - $58,100 $9,000 CMP, staff
Interpretive facilities upgrade - $16,200 $2,500 CMP, staff
Construct canoe portage - $17,400 $2,700 CMP, staff
Lowering of logging piers - $17,400 $2,700 CMP, staff
Tailrace access trail -- $10,400 $1,600 staff
Recreational facility maintenance --
Annual O&M cost: $2,300 $2,300 CMP, staff
Recreational use assessment --
Annual Q&M cost: $500 $500 CMP, staff
Upstream & downstream fish passage
facilities w/ 300 cfs flow:
Capital cost: 3.59 $2,404,500 $497,700 CMP, staff
O&M cost - $22,900 - -
Fish effectiveness studies - $522,600 $92,000 CMP, staff
Shoreland management plan
Capital cost: -- $23,400 $4,600 staff
O&M cost: - $800 -
Flow & water monitoring - $20,800 $3,200 staff
Min Flow & Impoundment Fluct Alt
CMP’s proposal - 750 cfs at Wyman 0.039 -- $800 CcCMP
Staff - 1,200 cfs at Wyman 0.093 - $1,800 staff

! CMP - Central Maine Power proposal: staff - staff alternative

In Table 2-12, we present a summary of the economic analysis
of the Weston Project alternatives.
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Table 2-12. Summary of economic analyses for the Weston
Project alternatives (Source: staff)
CMP' s Staff’'s
No-action Proposal Alternative
Installed 12.8 14.8 14.8
capacity (MW)
Annual 81.936 89.507 89.453

generation (GWh)

Annual power

value:
{thousands $}: $2,998.0 $3,364.4 $3,363.3
(mills/kWh) : 36.6 37.6 37.6
Annual cost:
{thousands §$): $737.8 $2,012.7 $2,022.0
(mills/kWh)} : 9.0 22.5 22.6

Current net

annual benefits:
{thousands 3): 52,260.2 $1,351.7 $1,341.3
(mills/kWh) : 27.6 15.1 15.0

2.6.2.6 Fort Halifax

Power and Economic Benefits

kWh of energy annually without any additional environmental
enhancement measures. CMP states that Fort Halifax is not fully
depreciated. As of December 31, 1991, CMP projected an
outstanding debt of $176,700. In addition, CMP made investments
(accumulated debt) of: (1} $372,000 for resource assessment and
license application preparation; (2) Phase I and II archeclogy
studies at a cost of $112,000; (3) purchased land for a boat ramp
at a cost of 535,000; and (4) installed a downstream fish passage
at a cost of $296,000. The total outstanding net investment is
about $991,700.

_ Fort Halifax would generate on average about 7,602,000

We include that the carrying costs on the outstanding net
investment, annual operation, and maintenance costs ($44,500),
insurance, taxes, and administrative and general expenses in our
analysis.

14 ~Mp states that the average annual generation for the

Fort Halifax Project is 7,822,000 kWh. Since filing its
application, CMP has constructed and operates a downstream
fishway. The estimated annual lost generation due to fish
passage flows is 220,000 kwh.
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The annual cost of the existing project, without any
environmental measures, is about $196,200 (25.8 mills/kwWh) for
the existing generation of 7.602 GWh of energy annually. We
estimate the cost of alternative power to be about $312,300 {(41.1
mills/kWh}. The existing project, therefore, produces power at
an annual cost of about $116,100 (15.3 mills/kWh) less than
currently available alternative power.

Cost of Environmental Measures

In Table 2-13, we show the lost generation, capital cost,
and O&M expense of each enhancement, annual cost, and the
applicable alternative. We discuss the environmental effects of
the current project operation, enhancement measures, agency
recommendations, and the need for enhancements in gsections 3 and
4 of the EIS.

Table 2-13. Summary of enhancement measures, lost generation,
capital cost of enhancement, annual cost, and
applicable alternative considered at the Fort
Halifax Project (Source: staff)

Lost Capital Cost of Annual

Generation Enhancements Costs Applicable
Enhancement Measures {GWh) {1996 &) {1996 $) Alternative’
Phase Il archeological mitigation -- $612,800 $145,300 CMP, staff
Archeologicalrmonitoring - $145,400 $34,500 CMP, staff
Interpretive facility upgrade - $5,600 $900 CMP, staff
Trailered boat launch -- $165,600 $26,000 CMP, staff
Canoe portage trail/improve carry-in boat -- $22,400 $3,500 CMP, staff
access
Recreational facility maintenance -~

Annual Q&M cost: $1,100 $1,100 CMP, staff
Recreational use assessment --

Annual Q&M cost: $400 $400 CMP, staff
Upstream fish passage facilities -- $1,736,400 $272,300 CMP, staff
Fish passage facilities maintenance -

Annual Q&M cost; $21,6800 $21,600 CMP, staff
Upstream fish passage flows - 51 cfs 0.240 - $4,700 CMP, staff
Fish passage studies:

Downstream - $229,000 $36,800 CMP, staff
Upstream -- $400,800 $64,400 CMP, staff
150 efs minimum flow 0.330 - $6,400 CMP
ROR and 400 cfs minimum flow 0.810 -- $15,800 Interior,

Commerce,
staff
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Lost Capital Cost of Annual
R o Generation  Enhancements Costs Applicable
Enhancement Measures T T {GWhG 11596 %) {1996 §) Alternative’'
Tailwater habitat improvement structures $89,500 $13,700 Interior,
staff
Minimum flow facilities - $135,300 $21,200 CMP, staff
Water quality monitoring -
Annual O&M cost: $1,100 $1,100 CMP, staff
Shoreland management plan --
Capital cost: $23,400 $4,500 staff
Annual O&M cost: $800 - -

! CMP - Central Maine Power; staff - staff alternative,

In Table 2-14, we present a summary of the econcmic analyses
of the Fort Halifax Project alternatives.

Table 2-14. Summary of economic analyses of the Fort Halifax
Project alternatives (Source: staff)

No-action CMP’s Proposal Staff's Alternative

Installed capacity {(MW) 1.5 1.5 1.5
Annual generation {GWh) 7.602 7.032 7.032
Annual power value:

(thousands $): $312.3 $301.2 $301.2

(mills/kWh}: 411 42.8 42.8
Annual cost:

{thousands $): $196.2 $825.2 $852.8

{mills/kWh): 258 117.3 121.3
Current net annual benefits:

(thousands $): $116.1 -$524.0 -$551.6

{mills/kWh): 15.3 -74.5 -78.5
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2.6.2.7 Oakland
Power and Economic Benefits

Oakland would generate on average about 9,408,000 kWh of
energy annually without any additional environmental enhancement
measures. CMP states that the Messalonskee Stream projects are
not fully depreciated. As of January 1991, CMP projected an
outstanding debt of $1,807,700 for it’'s four Messalonskee Stream
projects. We used $451,900 as the outstanding debt for the
Oakland Project (25 percent of the total outstanding debt). 1In
addition, CMP made investments (accumulated debt) as of January
1991, of: (1) $100,000 for resource assessment and license
application preparation; and (2) Phase I and II archeoclogical
studies at a cost of $167,200. The total outstanding net
investment is about $719,100.

We include the carrying costs on the outstanding net
investment, annual O&M costs ($60,600), insurance, taxes, and
administrative and general expenses in our analysis.

The annual cost of the existing project, without any
environmental measures, is about $170,600 (18.2 mills/kWh) for
the existing generation of 9.408 GWh of energy annually. We
estimate that the cost of alternative power would be about
$489,700 (52.1 mills/kWh). The existing project, therefore,
produces power at an annual cost of about $319,100 (33.9
mills/kWh) less than currently available alternative power.

Cost of Environmental Measures

In Table 2-15, we show the lost generation, capital cost,
and O&M expense of each enhancement, annual cost, and the
applicable alternative. We discuss the environmental effects of
the current project operation, enhancement measures, agency
recommendations, and the need for enhancements in sections 3 and
4 of the EIS.

* CMP states that the average annual generation of the
Oakland Project is 8,916,000 kWh. Since the submittal of the
license application, CMP has repaired the leakage at the Oakland
Project. We estimate that the leakage accounted for about
492,000 kWh in lost generation.
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Table 2-15. Summary of enhancement measures, lost generation,
capital cost of enhancement, annual cost, and
applicable alternative considered at the Oakland
Project {(Source: staff)

Lost Capital Cost of
Generation Enhancements  Annual Cost Applicable
Enhancement Measures B {GWh) {1996 & {1996 §) Alternative’
Phase Il archeclogical mitigation -- $57,600 $13.700 CMP, staff
Archeological monitoring - $16,800 $4,000 CMP, staff
Recreational facilities - $23,200 $3,600 CMP, staff
Interpretive signage at Qakiand - $4,700 $700 CMP, staff
Development
Recreational facility maintenance
Annual O&M cost: - $1,300 $1,300 CMP, staff
Recreational use assessment
Annual O&M cost: - $200 $200 CMP, staff
Minimum flow of 15 cfs 0.492 -- $9,600 CcMmP
Minimum flow of 100 cfs 1.339 -- $26,100 Interior,
staff
Minimum flow gate -- 513,900 $2,200 CMP, staff
Minimum flow instrumentation - $10,400 $1,600 staff
Greenbelt/Multi-use area - $4,700 $700 staff
Waterfowl management plan
Annual O&M cost: - $3,100 $3,100 CMP, staff
Develop and implement a minimum flow & - $10,400 $1,600 staff
pond level monitoring plan
Erosion and sedimentation control -- $5,200 $800 staff
New fish screen
Capital cost: - $87,800 $24,200 Interior
Annual O&M cost: -- $10,600

Maintenance of existing screen at
Messalonskee Lake $10,300 $10,300 CMP, staff

Annual O&M cost: -

! CMP - Central Maine Power proposal; staff - staff alternative.

In Table 2-16, we present a summary of the economic analyses
of the Oakland Project alternatives.
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Table 2-16. Summary of economic analyses of the Oakland
Project alternatives (Source: staff)
CMP’s Proposal Staff’'s Alternative
No-action
Installed capacity (MW) 2.8 2.8 2.8
Annual generation (GWh) 9.408 8.916 8.06%
Annual power value:
{thousands $):
{mills/kWh): $489.7 $480.1 $463.6
52.1 53.8 57.5
Annual cost:
(thousands $): $170.6 $209.7 $214.4
{mills/kWh): 18.2 235 28.6
Current net annual benefits:
{thousands $):
{mills/kWh}: $319.1 $270.4 $249.2
33.9 30.3 30.9

2.6.2.8 Rice Rips
Power and Economic Benefits

Rice Rips would generate on average about 5,641,000 kWh
of energy annually without any additional environmental
enhancement measures. CMP states that the Messalonskee Stream
projects are not fully depreciated. As of January 1991, CMP
projected an outstanding debt of $1,807,700 for it’s four
Messalonskee Stream projects. We used $451,900 as the
outstanding debt for the Rice Rips Project (25 percent of the
total outstanding debt). In addition, CMP made investments
(accumulated debt) as of January 1991, of: (1) $100,000 for
resource assessment and license application preparation; and (2)
Phase I and II archeological studies at a cost of $83,600. The
total outstanding net investment is about $635,500.

We include the carrying costs on the outstanding net
investment, annual O&M costs ($32,100), insurance, taxes, and
administrative and general expenses in our analysis.

* CMP states that the average annual generation of the

Rice Rips Project is 5,346,000 kWh. Since the submittal of the
license application, CMP has repaired the leakage at the Rice
Rips Project. We estimate that the leakage accounted for about
295,000 kWwh in lost generation.
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The annual cost of the existing project, without any
environmental measures, is about $129,400 (22.9 mills/kWwh) for
the existing generation of 5.641 GWh of energy annually. We
estimate that the cost of alternative power would be about
$285,000 (50.5 mills/kWh). The existing project, therefore,
produces power at an annual cost of about $155,600 (27.6
mills/kWh) less than currently available alternative power.

Cost of Environmental Measures

In Table 2-17, we show the lost generation, capital cost,
and O&M expense of each enhancement, annual cost, and the
applicable alternative. We discuss the environmental effects of
the current project operation, enhancement measures, agency
recommendations, and the need for enhancements in sections 3 and
4 of the EIS.
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Table 2-17. Summary of enhancement measures, lost generation,
capital cost of enhancement, annual cost, and
applicable alternative considered at the Rice Rips
Project (Source: staff)

Lost Capital Cost of
Generation Enhancements  Annual Costs Applicable
Enhancement Measures {GWh) {1996 $} {1996 %) Alternative'
Phase (li archeological mitigation - $55,600 $13,200 CMP, staff
Archeological monitoring - $16,800 $4,000 CMP, staff
Parking at Rice Rips Road - $13,900 $2,200 CMP, staff
Carry-in access development at -- $23,200 $3.600 CMP, staff?
impoundment
Green belt/multi-use area - $4,600 $700 CMP, staff?
Recreational facility maintenance
Annual O&M cost: - $1,300 $1,300 CMP, staff
Recreational use assessment
Annual O&M cost:
- $200 $200 CMP, staff
Minimum flow of 15 cfs 0.295 $5,800 cMP
Minimum flow of 25 cfs 0.355 -~ $6,900 interior,
staff
Minimum flow of 100 cfs 0.803 $15,700 Interior,
staff
Minimum flow gate - $12,600 $1,900 CMP, staff
Minimum flow instrumentation - $10,400 $1,600 staff
Develop and implement a bypassed - $41,6800 $6,500 staff
reach habitat enhancement
Develop and implement a minimum - $2,600 $400 staff
flow & pond level monitoring plan
Develop and implement a water - $62,500 $9,700 staff
quality monitoring program
! CMP - Central Maine Power proposal; staff - staff alternative.
2 CMP proposes to evaluate these enhancements; we recommend implementing them.

In Table 2-18, we present a summary of the economic analyses
of the Rice Rips Project alternatives.
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Table 2-18. Summary of economic analyses of the Rice Rips
Project alternatives (Source: staff)
No-action CMP’s Proposal Staff's
Alternative
Installed capacity (MW) 1.6 1.6 1.6
Annual generation {GWh) 5.641 5.346 4.838
Annual power value:
{thousands $): $285.0 $279.2 $269.3
{mills/kWh}: 50.0 52.2 56.7
Annual cost:
(thousands $): $129.4 $156.4 $174.5
(mills/kWhi: 22.9 29.3 36.1
Current net annual benefits:
{thousands $):
{mills/kWh): $155.6 $122.8 $94.8
27.6 22.9 19.6

2.6.2.9 Automatic
Power and Economic Benefits

The Automatic Project would generate on average about
2,903,000 kWh of energy annually without any additional
environmental enhancement measures. CMP states that the four
Messalonskee projects are not fully depreciated. As of January
1991, CMP projected an outstanding debt of $1,807,700 for its
four Messalonskee projects. We used $451,900 as the ocutstanding
debt for the Automatic Project (25 percent of the total debt).
In addition, CMP made investments (accumulated debt) as of
January 1991, of: (1) $100,000 for resource assegsment and
license application preparation; and (2) Phase I and II
archeological studies at a cost of $83,600. The total
outstanding net investment 1s about $635,500.

We include the carrying costs on the outstanding net
investment, annual O&M costs ($16,600), insurance, taxes, and
administrative and general expenses in our analysis.

The annual cost of the existing project, without any
environmental measures, is about $112,400 (38.7 mills/kWh) for
the existing generation of 2.903 GWh of energy annually. We
estimate that the cost of alternative power would be about
$144,100 (49.6 mills/kWh). The existing project, therefore,
produces power at an annual cost of about $31,700 {(10.9
mills/kWh) less than currently available alternative power.
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Cost of Environmental Measures

In Table 2-19, we show the lost generation, capital cost,
and O&M expense of each enhancement, annual cost, and the
applicable alternative. We discuss the environmental effects of
the current project operation, enhancement measures, agency
recommendations, and the need or lack of need for enhancements in
sections 3 and 4 of the EIS. CMP proposed several environmental
enhancements at this project that we assume would be implemented
by the present licensee, KWD.

Table 2-19. Summary of enhancement measures, lost generation,
capital cost of enhancement, annual cost, and
applicable alternative considered at the Automatic
Project {(Source: staff)

Lost Capital Cost of Annual Costs
Generation Enhancements {1996 $) Applicable
Enhancement Measures {GWh) {1996 $) Alternative’
Phase lil archeological mitigation - $55,500 $7,100 CMP, staff
Archeoclogical monitoring -- $16,800 $2,100 CMP, staff
Parking at North Street Park - $3.,400 $300 CMP, staff
Recreational facility maintenance
Annual O&M cost: -- $1,300 $900 CMP, staff
Recreational use assessment
Annual O&M cost: - $200 5100 CMP, staff
Develop and implement a minimum - $2,600 $200 staff
flow and pond level monitoring plan
Minimum flow of 100 cfs 0.276 - $3,600 Interior,
staff
Erosion & sedimentation control - $5,200 $400 staff

! CMP - Central Maine Power proposal; staff - staff alternative.

In Table 2-20, we present a summary of the economic analyses
of the Automatic Project alternatives.
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Table 2-20. Summary of economic analyses of the Automatic
Project alternatives {(Source: staff)
CMP’s Staff’'s
No-action Proposal Alternative
Installed 0.8 0.8 0.8
capacity (MW)
Annual
generation (GWh) 2.903 2.903 2.627
Annual power
value:
(thousands $§): $144.1 5144 .1 $138.7
{mills/kWh) : 49.6 49.6 52.8
Annual cost:
{thousands §): $112.4 §122.9 $121.7
{mills/kWh) : 38.7 42.3 46.3
Current net
annual benefits:
{thousands 8): $31.7 $21.2 517.0
(mills/kWwh) : 10.9 7.3 6.5

2.6.2.10 Union Gas
Power and Economic Benefits

The Union Gas Project would generate on average about
4,994,000 kWh of energy annually without any additional
environmental enhancement measures. CMP states that the
Messalonskee projects are not fully depreciated. As of January
1991, CMP projected an outstanding debt of $1,807,700 for it’'s
four Messalonskee projects. We used $451,900 as the outstanding
debt for the Union Gas Project (25 percent of the total
outstanding debt). In addition, CMP made investments
(accumulated debt) as of January 1991, of: (1} $100,000 for
resource assessment and license application preparation; (2}
Phase I and II archeological studies at a cost of $83,600; and,
(3) constructed a boat launch on the Kennebec River to improve
the local recreational opportunities at a cost of $112,000. The
total outstanding net investment is about $747,500.

7  CMP states that the average annual generation of the
Union Gas Project is 4,733,000 kWh. Since the submittal of the
license application, CMP has repaired the leakage at the Union
Gas Project. We estimate that the leakage accounted for 261,000
kWh in lost generation.
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We include the carrying costs on the outstanding net
investment, annual O&M costs ($41,000), insurance, taxes, and
administrative and general expenses in our analysis.

The annual cost of the existing project, without any
environmental measures, is about $155,300 (31.1 mills/kwh) for
the existing generation of 4,994 GWh of energy annually. We
estimate that the cost of alternative power would be about
$261,400 (52.3 mills/kWh). The existing project, therefore,
produces power at an annual cost of about $106,100 (21.2
mills/kWwh) less than currently available alternative power,

Cost of Environmental Measures

In Table 2-21, we show the lost generation, capital cost,
and O&M expense of each enhancement, annual cost, and the
applicable alternative. We discuss the environmental effects of
the current project operation, enhancement measures, agency
recommendations, and the need for enhancements in sections 3 and
4 of the EIS.

Table 2-21. Summary of enhancement measures, lost generation,
capital cost of enhancement, annual cost, and
applicable alternative considered at the Union Gas
Project (Source: staff)

Lost Capital Cost of
Generation Enhancements Annual Costs Applicable
Enhancement Measures {GWh) {1996 $) {1996 $) Alternative’
Phase Il archeological mitigation - $55,500 $13,200 CMP, staff
Archeological monitoring - $16,800 $4,000 CMP, staff
Evaluate tailrace walk-in access -- $5,800 $900 CMP, staff
Develop disabled-accessible angling at - $26,000 $4,000 staff
tailrace
Recreational facility maintenance
Annual! O&M cost: -- $1,300 $1,300 CMP, staff
Recreational use assessment
Annual O&M cost: - $200 $200 CMP, staff
Minimum flow of 15 cfs 0.261 - $5,100 CcMP
Minimum flow of 100 cfs 0711 - $13,900 Interior,
staff
Minimum flow gate -- $12,500 $1,900 CMP, staff
Develop and implement a minimurm flow - $2,600 $400 staff

and pond level monitoring plan

! CMP - Central Maine Power proposal; staff - staff alternative,
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In Table 2-22, we present a summary of the economic analyses
of the Union Gas Project alternatives.

Table 2-22. Summary of economic analyses of the Union Gas
Project alternatives (Source: staff)
No-action CMP'’ s Staff’s
Proposal Alternative
Installed capacity (MW) 1.5 1.5 1.5
Annual generation (GWh) 4.994 4,733 4,283
Annual power value:
{thousands $): $261.4 5256.3 $247.6
(mills/kWh) : 52.3 54.2 57.8
Annual cost:
{thousands $): $155.3 $176.8 $181.3
(mills/kWh) : 31.1 37.4 42.3
——=-=  @urrent--net annual
benefits:
(thousands $): $106.1 $79.5 $66.3
{(mills/kWh) : 21.2 i6.8 15.5

2.6.2.11 Edwards
Power and Economic Benefits

The Edwards Project would generate on average about
19,984,000 kWh of energy annually without any additional
environmental enhancement measures. Edwards states that the
project is not fully depreciated. As of 1991, Edwards projected
an outstanding debt of $6,373,500. In addition, Edwards made
investments {accumulated debt)} as of 1994, of $250,000 for
repairs to the downstream face of the dam and an additional
$80,000 in 1995. The total outstanding net investment is about
s$6,703,500.

We include the carrying costs on the outstanding net
investment, annual O&M costs ($101,900), insurance, taxes, and
administrative and general expenses in our analysis. We do not
include the Edwards Project portion of the costs of the Moosehead
and Moxie headwater benefits as estimated in Appendix B.

The annual cost of the existing project, without any
environmental measures, is about $883,300 (44.2 mills/kwh) for
the existing generation of 19.984 GWh of energy annually. We
estimate that the cost of alternative power would be about
$772,500 (38.7 mills/kWh). The existing project, therefore,
produces power at an annual cost of about $110,800 (5.5
mills/kWh) more than currently available alternative power.

2-80
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In its original application for license, Edwards proposed to
expand the existing facilities from 3.5 MW to 11.0 MW at a cost
of about $31,795,000. The generation of the expanded project
would increase from 20 GWh to about 62 GWh annually. Our
incremental economic analysis of the proposed expansion shows
that the proposed expansion produces power at an annual cost of
about $2,338,000 more than currently available alternative power.

On October, 30, 1995, Edwards filed with FERC an Amendment
to its Application for License. 1In it they proposed to upgrade
the existing facilities instead of expanding them. Edwards
estimated that the upgrade would increase capacity by about 1.0
MW and annual generation by about 3.0 GWh at a cost of about
$800,000. Our incremental economic analysis of the proposed
upgrade (1.0 MW) shows that the proposed upgrade would produce
power at an annual cost of about $38,600 (12.9 mills/kWh}) less
than currently available alternative power.

Cost of Environmental Measures

In Table 2-23, we show the lost generation, capital cost,
and O&M expense of each enhancement, annual cost, and applicable
alternative. We discuss the environmental effects of the current
project operation, enhancement measures, agency recommendations,
and the need for enhancements in sections 3 and 4 of this EIS.
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Table 2-23. Summary of enhancement measures, lost generation,
capital cost of enhancements, annual costs, and
applicable alternative considered at the Edwards
Project (Source: staff; ORNL, 1997)

Lost Capital Cost of
Ganeration Enhancements  Annual Costs Applicable
Enhancement Measures {GWh) (1996 %} {1996 $) Alternative’
Capacity expansion from 3.5 MW to  -42.000 $33,098,800 $2,338,000 EMC
11.0 MW (includes O&M costs)
Capacity upgrade from 3.5 MW to -3.000 $832,800 -$38,600 EMCR, staff
4.5 MW
Minimum flow and impoundment
fluctuation alternatives:
CMP’s proposal - 750 cfs -0.015 - -$200 EMC, EMCR
at Wyman
Staff alternative - 1,200 cfs -0.034 -- -$400 staff
at Wyman
Rubber crest dam - $1,625,500 $135,900 EMCR, staff
Maonitoring of pond levels -- $20,800 $1,700 staff
Fish passage {upstream and - $2,281,200 $193,000 EMC & EMCR
downstream}
- $9,300,000 $786,900 Interior,
Commerce,
MSPO & staff
Fish passage flows:
Existing - 3% cfs Apr to Nov 0.018 - $200 NA
Proposed - 100 ¢fs Apr to Nov 0.486 - $6,300 EMC
Staff - 100 cfs year-round plus 0.101 - $1,300 EMCR
35 cfs April to Nov
300 cfs Apr to Nov plus 20 cfs 0.100 - $1,300 Interior,
in Dec. Commerce &
MSPC & staff
Develop and implement fishway - $1,200,000 $104,000 Interior,
effectiveness studies Commerce,
MSPO & staff
Fishway sorting and reporting - $146,400 $96,600 staff
{includes O&M cost)
Phase 11 archeclogy mitigation -- $102,900 $8,900 EMC, EMCR,
staff
Phase 1ll archeology mitigation -- $447,300 $44,300 EMC, EMCR,
staff
Develop compliance plans - $9,600 $800 Interior,
Commerce, and
staff
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Lost Capital Cost of
Generation Enhancements  Annual Costs Applicable
Enhancement Measures {GWh) {1996 $) {1996 $) Alternative’
Archeological monitoring -- $89,400 $8,900 EMC, EMCR,
staff
Salmon stocking program - $191,600 $16,000 EMC, EMCR
Anadromous fish restoration fund -- $191,800 $16,000 staff
Recreational use assessment -- $1,700 $1,100 staff
{includes O&M cost)
Erosion and sedimentation control -- $5,200 $400 staff
plan
Rebuild Sidney boat ramp -- $10,400 $900 staff
4,500 cfs Atlantic sturgeon release 1.317 -- $17,000 interior,
Commerce,
MSPO, & staff
6,000 cfs shortnose sturgeon release 0.359 - $4,600 Commerce,
MSPO, & staff
Dam removal?
Removal - $2,600,000 $220,000 DR
Mitigation:
- Sediment & water quality
monitaring - $100,000 $8,500 DR
- Revegetation - $4,800 $400 DR
- Statler Tissue discharge
modifications .- $40,000 $3,400 DR
- Sidney boat launch ramp -- $5,000 $400 DR
Boat launch at Vassalboro - $59,200 $5,000 EMC, EMCR,
staff
Sidney loop trail and picnic area - $9,900 $800 EMC, EMCR,
staff
Sevenmile Island primitive campsites -- $4,400 $400 EMC, EMCR,
staff
Augusta Mill Park - $123,600 $10,300 EMC, EMCR,
staff
Canoe portage trail around Edwards -- $2,200 $200 EMC, EMCR,
dam staff

! NA - no-action alternative; EMC - Edwards Manufacturing Company proposal; EMCR -

Edwards Manufacturing Company Revised Proposal; Staff - staff's licensing alternative; DR -
Dam removal alternative.

2 See Table 2-24.



Document Accession #: 19970730-0440 Filed Date: 07/28/1997

Dam Removal Costs
Table 2-24 shows the estimated cost of dam removal.

Table 2-24, Estimated costs of dam removal

Cost in millions (1996 $)

ftem description DEIS estimate' FEIS estimate?
Mobilization 0.20 0.09
Creating initial breach 1.40 0.26
Removing the dam and disposing of debris 2.90 1.49
Stabilizing the east and west embankments 0.60 0.00
Demaobilization 0.20 0.09
Engineering 0.20 0.29
Contingency 1.10 0.38
TOTALS 6.60 2.60
T SWETS, 1995a, 1895b.
2 ORNL, 1997.

Interior {letter dated April 4, 199%6) and the Kennebec
Coalition's consultant, Summit Technology (Summit) ({(comments
dated April 8, 1996} indicated that the estimated dam removal
cost in the DEIS was high. Interior estimated the cost to be
about $4 million and Summit estimated the cost to be about $2
million. Their estimates primarily differ from that used in the
DEIS in three areas: rate of draw down (5 feet per week versus 1
foot per week), method of initial breach (cofferdam versus gate
structure), and unit costs (lower unit costs based on Meansg) .

In orders dated December 20, 1996 (77 FERC § 61,285) and
March 14, 1997 (78 FERC Y 61,292), the Commission directed staff
to contract with ORNL for an independent study of dam removal
costs. The resulting ORNL dam removal report (ORNL, 1997)
includes an independent review of various proposed dam removal
alternatives and estimated costs for dam removal. The dam
removal costs cited in this FEIS are those provided by ORNL in
its report.

The ORNL study states that a limit of 5 feet per week
drawdown is sufficient protection and allows removal to be
completed in a single season. The ORNL cost includes
construction of a lined gravel cofferdam, similar to one of the
Kennebec Coalition’s designs, "that will provide sufficient
control during the initial breach," and assumes that the timber
cribbing filled with stones and cobbles, timber and concrete
decking, and upstream gravel fill from the eastern bulkhead
spillway to the western powerhouse will be excavated and removed

2-84
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from the river. As shown in Table 2-24, based on the ORNL study,
the estimated cost of dam removal would be about $2.60 million.

We emphasize that the dam removal cost estimate is strictly
conceptual. The actual cost could vary following agency
consultation regarding the process and site-specific conditions
encountered in the field.

In Table 2-25, we present a summary of the economic analyses
for the Edwards Project alternatives.

Table 2-25, Summary of economic analyses for the Edwards
Project alternatives (Source: staff)
Edwards’ Staff's Dam
Existing Edwards’ Revised Licensing Removal
Project Proposal Proposal Alternative Alternative’
Installed capacity (MW) 3.5 11.0 4.5 4.5 0.0
Annual generation 19.984 61.529 22.914 21,258 0.0
{GWh)
Annual power vaiue:
{thousands $): $772.5 $2,403.1 $939.0 $906.7 $0.0
{mills/kWh}: 38.7 391 41.0 42.7 NA
Annual cost:
(thousand $): $883.3 $5,145.5 $1,435.7 $2,224 .3 $786.1
{mills/kWh): 44.2 83.6 62.7 104.6 NA
Current net annual
benefit:
{thousand $): -$110.8 -$2,742 .4 -$496.7 -$1,317.6 -$786.1
{mills/kWh}: -b.5 -44.5 -21.7 -61.9 NA

! The estimated cost of the dam removal alternative includes the dam removal and mitigation
costs shown in Tables 2-23 and 2-24, the carrying charges of the net investment of the
existing project.

2,6.3 Pollution Abatement

The Kennebec River Projects evaluated in this EIS annually
generate an average of about 491.5 GWh of electricity under
existing conditions. This amount of hydropower generation, when
contrasted with generation of an equal amount of energy by
fossil-fueled facilities, avoids unnecessary emission of a
moderate quantity of atmospheric pollutants. Assuming that the
491.5 GWh of hydropower generation would be replaced by an equal
amount of natural gas-fired generation, generating electric power
equivalent to that produced by the Kennebec River Projects would
require combustion of about 5,070 million cubic feet of natural
gas annually. Removal of pollutants from the emissions to levels
presently achievable by state-of-the-art technology would cost
about $243,000 annually.
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3.0 AFFECTED ENVIRONMENT

In this section, we describe the existing environment in the
project areas. First we describe regional environmental
resources (Section 3.1), then we discuss resources that may be
cumulatively affected (Section 3.2), and then we elaborate on
resources at specific sites (Section 3.3). Existing
environmental conditions define the baseline for our subsequent
analyses of adverse or beneficial effects of each alternative.!

3.1 REGIONAL RESOURCES
3.1.1 General Setting

Originating at the border between Canada and the United
States, the Kennebec River Basin (figures 1-1 and 3-1) ie in
Piscataquis, Somerset, and Kennebec Counties in west central
Maine and encompasses about 5,870 square miles, about one-fifth
of the total area of the state. At its widest point, the basin
stretches for 70 miles, and it extends 132 miles south to the
Maine coast. Except for one S-shaped curve, at the Weston
Project, the Kennebec River flows generally north-south to
Merrymeeting Bay at the coast. From its origin to its mean tide
at Augusta, the river falls about 1,026 feet with an average
gradient of 8.5 feet per mile (fpm).

The Androscoggin River Basin lies to the west, the Penobscot
River Basin to the north and east, and a section of the Maine
coastal area to the south. The principal downstream tributaries
(draining at least 400 square miles) of the Kennebec River Basin
are the Kennebec, Moose, Dead, Carrabassett, Sandy, and
Sebasticook Rivers (Table 3-1).

The average gradient of the Kennebec River for the first 30
miles from Moosehead Lake downstream is 17 fpm, including
numerous rapids. Downstream of the headwater reservolrs, the
average gradient of the Kennebec River is 6 fpm. The average
gradients of the Moose, Dead, Carrabassett, Sandy, and
Sebasticook Rivers are 10, 25, 18, 22, and 6 fpm, respectively.

There are 11 projects on the main stem of the Kennebec
River; 10 are hydroelectric dams totalling more than 220
megawatts (MW) of installed capacity. CMP owns and operates five

! Unless otherwise indicated, we have obtained our
information from the applications for each of the 11 projects
congidered in this EIS. Section 6 lists complete citations for
each application.
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FIGURE 3-1.
KENNEBEC RIVER BASIN EIS

Study Area Counties

Source: U.S. De; ent of Commerce, 1990
modified by staff.
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Table 3-1. Principal downstream tributaries of the
Kennebec River Basin

Length Drainage Area

River (Miles) {Square Miles)
Kennebec River 132 716
Moose River 76 722
Dead River 23 8§74
Carrabassett River 35 401
Sandy River 69 596
Sebasticoock 48 946

of the hydroelectric dams on the main stem.? CMP is a co-owner
of the Moosehead and Moxie Projects as part of KWP. KWP
consortium releases from the upstream reservoirs to provide an
average flow of at least 3,600 cfs at the town of Madison.

There are several reservoirs in the upper basin, including:
Moosehead Lake (FERC No. 2671), Brassua Lake (FERC No. 2515},
First Roach Pond,? Flagstaff Lake (FERC No. 2612), and Moxie
Pond (FERC No. 2613).

Although storage was originally developed to facilitate
transportation of logs to mills at the basin’s lower end, it is
now used for flood control and power production by downstream
electric utility and industrial plants.

Flows above the Williams Project (Figure 1-1) fluctuate
daily because of peaking operations at the Wyman Project
immediately upstream. Flows are reregulated at the Williams
Project to provide stable flows downstream. Projects on the main
stem of the Kennebec River downstream of the Williams Project are
normally operated in run-of-river mode.

The basin has four distinct seasons with relatively cool
summers and severe winters. Annual precipitation averages about
36 inches in the north, 43 inches in the south, and is evenly
distributed throughout the year. Average annual temperature is

’ CMP owns and operates the Williams Project {(FERC No.
2335); Wyman Project (FERC No. 2329); Harris Project (FERC No.
2142); Shawmut Project (FERC No. 2322); and Lockwood Project
(FERC No. 2574).

’ In Kennebec Water Power Co., 68 FERC Y 61,180, the
Commission determined that First Roach Pond dam is not subject to
Commission jurisdiction under Part I of the FPA.
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about 42°F. Average monthly temperatures vary from 65 to 70°F in
July to 10 to 20°F in January and February. Extremes range from
90 to minus 30°F.

The climate of the basin is characterized by frequent
changes in weather. The summers are relatively cool, and the
winters are severe, particularly at inland and upland locations.
Except for occasional coastal storms, most of the weather changes
are the result of movement of air masses generally from the west
to the east across the country (FERC, 1993) .

About 250,000 acres, or 8 percent of the basin, is cropland.
Major agricultural activities include the production of dairy,
poultry, and forest products. Leading crops include potatoes,
apples, vegetables, hay, and horticultural specialties (FERC,
1993).

Forests are a basic element in the area’s economy, and more
than 75 percent of the land is wooded. The forests supply the
raw material for the numerous wood-using industries. Timber
harvesting and pulp and paper manufacturing dominate land and
water use in this area. Other industries include textile and
shoe manufacturing, food processing, and tanning. The two
principal manufacturing centers, Augusta and Waterville, are both

5n the Kennebec River in the lower part of the basin.

Most of the Kennebec River Basin is located in upland areas,
principally the Charlton and Bangor Upland. A large section in
the upper part of the basin, including the Dead River and

- Moosehead lLake areas, is an extension of the White Mountains and
composed of rocky granitic lands with large areas of slate and
shale. Many of the mountain peaks on the northwestern perimeter
of the basin and in the Moosehead Plateau reach elevations of
2,600 feet to 3,900 feet above sea level. Steep hills and
mountains cover half of the basin, and rolling hills cover the
other half.

The topography of the area gradually changes from mountains
and gentle foothills at the headwaters to the wide flat valleys
characteristic of a coastal plain. Many lakes and ponds are
scattered throughout the basin including the scenic Belgrade
Lakes near Waterville. There are 31 major lakes and ponds of
more than 1,000 surface acres in the Kennebec watershed. These
lakes and ponds cover about 5 percent of the total basin area
(FERC, 1993).

3.1.2 Geology and Soils
The project area is located in three physiographic

provinces: the White Mountain Region, the New England Uplands,
and the Seaboard Lowlands.
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The White Mountain Region is dominated by irregular uplands
and precipitous mountains. Moosehead Lake, the largest in Maine
at 117 square miles, fills a glacial depression in the northeast
section of this area and, along with the Moose River, forms the
headwaters of the Kennebec River. After flowing through
Moosehead Lake, two outlets, and the Harris dam impoundment, the
main stem of the Kennebec River travels swiftly for 10 miles
dropping 22 fpm then an additional 9 miles dropping 9.5 fpm until
it reaches the Wyman impoundment.

Further south in the New England Uplands, elevations
gradually decline to 500 feet above sea level. The area is
characterized by gently sloping highlands rising above wide, flat
valleys. The Kennebec River slows to a 5.5-fpm drop through this
60-mile-long region. The river valley, usually bounded by steep
walls, widens to include wetlands, broad flood plains, and
islands.

Further downstream to the Seaboard Lowlands, the elevation
gradually drops below 500 feet. This encompasses all of the
lower Kennebec River, skirting Cobbessee and Belgrade Lakes. The
main stem corridor is deeply incised and backed by low, steep
hills. At Augusta, 45 miles upstream of the mouth, the Kennebec
River becomes tidal.

The bedrock geclogy of the project area consists mainly of
metamorphosed sedimentary rock of the Silurian, Devonian, or
Ordovician ages. There are also areas of granite bedrock. Rock
formations include the Waterville, Vassalboro, Perry Mountain,
Smalls Falls, Madrid, Sangerville, and other minor formations.
The Moxie Pluton and the Lexington Batholith Formations also
intrude into project area bedrock.

The surficial geology of the project area is mainly glacial
in origin. The movement of glaciers resulted in the surface
formations and their compositions. The Kennebec River flows
along the course of a glacial stream that caused an esker and
excised, transported, and deposited material from the glacial
deposits described in Table 3-2.

3.1.3 Water Quantity and Quality
3.1.3.1 Water Quantity

Flows from the headwater storage facilities on the Kennebec
River are regulated to provide a uniform and reliable flow for
downstream hydroelectric and industrial users. The regulated
flow also provides for flood control, assimilation of discharges
from municipal and industrial wastewater treatment facilities,
fisheries and wildlife, and recreational uses. The target flow
from the upper Kennebec River Basin storage projects (as measured
at Madison, Maine) is set once or twice each month based on the
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surface geology in the project area

surface Formation

Description

Glacial till

Basal till

Ablaticn till

Eskers

Glacio-marine
deposits

Aliluvial deposits -

A surficial deposit consisting of a
heterogeneous mixture of clay, silt,
sand, gravel, cobbles, and boulders

Deposited and compacted under the glacier
and is extremely dense

Deposited by melting glaciers from
material carried in and on top of the
ice. This till is generally less dense,
more granular, and stony.

Long, sinuocus ridges of sand and gravel,
deposited in tunnels in the glacial ice
formed by streams of meltwater running
under the glacier. These eskers are
interbedded with and mantled by glacio-
marine and alluvial deposits. Eskers are
actively utilized as sources of sand and
gravel.

can be deltas: fine-grained glacial
stream outwash deposited where the
glacial streams flow into the relatively
tranquil inland ocean and glacial-marine
sediments: a fine grained marine sediment
deposited in blanket fashion over the
entire tranguil inland ocean. These
deposits consist of clay, silt, and fine
sand. The deposits are regionally
referred to as the Presumpscot Formation.
The extent of the marine transgression 1is
shown in Figure 3-2.

~Post»glacialmdepositsf consisting of

sand, silt, clay, and gravel, that
occurred along the Kennebec River flood
plain following the uplift of the
continental shelf land above sea level
after the retreat of the glaciers.
Alluvium is common along the river and
within the flood plain; however, it 1is
too thin or discontinuous to be
extensively delineated.
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Extent of Glacial
Marine Transgression

FIGURE 3-2.
KENNEBEC RIVER BASIN EIS

Inland Extent of the Late Glacial
Marine Transgression

Source: MSPO; Modified by Staff
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time of year, snow pack, and long-term available storage. Target
flows are also set to minimize flooding and maximize use of
stored water. The annual storage target ig to use 73 percent of
the stored water in the headwater projects. The actual record,
however, shows 63 percent use of stored water.

The storage in these upper Kennebec projects is usually
gufficient to maintain a long-term average annual flow of 3,600
cfe at Madison. Flows deviate from this average based on time of
yeaxr, snow pack, runoff, seasonal weather patterns, and available
storage. 1In Table 3-3 and figures 3-3 and 3-4, we present
monthly flow rates, which are exceeded 50 percent of the time, a
parameter representing midrange flows, for the upper Kennebec
River and a number of its key tributaries.

The headwater storage facilities are brought up to full pond
elevations during spring runoff and snowmelt to minimize flood
damage. The water stored in the reservoirs is used to provide
relatively constant river flows through the drier summer and
winter months. In general, high water levels are maintained in
the headwater reservoirs during the summer to provide for
recreation, and water levels are lowered in the winter to allow
for storage of spring flows.

Nearly half of the basin’s annual precipitation is returned
to rivers through runoff, 40 percent of which occurs during the
spring thaw. The basin’s major floods occur during the spring,
due to the combined effects of spring rains and snowmelt. There
have been five major floods on the Kennebec River since 1973.
The current record flood for the Kennebec River occurred during
March/April 1987, reportedly causing $22 million in damage.

The uncontrolled Sandy and Carrabassett Rivers are major
contributors to flooding on the Kenmebec {CORP ;~1989). Owners
of headwater storage facilities modify their operations to
improve flood flow mitigation by attempting to maintain a 4- to
6-inch freeboard "cushion" below full pond level in Moosehead
Lake until after the snow pack is largely depleted, and targeting
a deeper drawdown level for the reservoirs before spring runoff.

Minimum river flows in the basin usually occur during
September and October. The 7010 flow (the lowest flow occurring
for 7 consecutive days over a 10 year period) for the Kennebec
River in its current, flow-regulated state is calculated to be
2,064 cfs at the dam in Madison (MDEP, 1988). Environmental
regulatory agencies use the 7Q10 flow to evaluate compliance with
water quality standards under conservative conditions.
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3.1.3.2 Water Quality

Consistent with the 1972 Federal Water Pollution Control
Act, as amended by the Clean Water Act, MDEP designated surface
water quality classifications for the upper Kennebec River Basin
for a variety of uses (Table 3-4). In Table 3-5, we present
MDEDP's surface water quality standards for each of the
classifications in the upper Kennebec River Basin.

According to the State of Maine 1992 Water Quality
Assesement (as cited in MSPO, 1993), the surface water quality of
the upper Kennebec River Basin achieves standards for assigned
classifications in most areas. Notable exceptions include:

. Carrabassett River and certain tributaries - bacterial
contamination;

. certain tributaries of the Sandy River - nonpoint
sources;

. one tributary to Wilson Stream - dissolved oxygen (DO);

. Messalonskee Stream - trophic level, DO, and bacteria;

. certain tributaries to the Sebasticook River - nonpoint
sources;

. West Branch Sebasticook River - dioxin and chromium;

b certain tributaries to the Kennebec River - combined

sewer overflows and nonpoint sources;

vennebec River below Wyman dam - flow modification;

L] Kennebec River, Fairfield to Sidney - DO and dioxin;
and
. Kennebec River below Sidney - dioxin and bacteria.

MSPO (1993) expressed concern about the water quality of
Messalonskee Stream related to discharges from a municipal
treatment facility in Oakland and a combined sewer overflow in
Waterville. It stated that these discharges could affect water
guality in the impoundments downstream and that flow regulation
in the upper Belgrade Lakes should be considered.

The Sebasticook River is eutrophic, primarily because of
nonpoint source nutrient contamination and several municipal
treatment facilities that discharge in the watershed. The
residence time of the watershed allows for increased algae growth
leading to low DO in the impoundments (e.g., at the Fort Halifax
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Project). Currently there are several projects ongoing in the
watershed to reduce nutrient loading (MSPO, 1993).

In Table 3-6, we identify major point source discharges of
wastewater to the upper Kennebec River Basin.

In response to the dioxin water quality problems (see above
list), the State of Maine issued a health advisory for the
consumption of fish for a 56-mile stretch of the Kennebec River
from Skowhegan to Merrymeeting Bay and a 13-mile segment of the
gebasticook River from Hartland to Pittsfield (MDHS, 1990). The
state recommends that no fish from these stretches of surface
water be consumed. It also issued a health advisory for fish in
all ponds and lakes in Maine, including Moosehead Lake, due to
elevated mercury concentrations (MDHS, 1994). The state
recommends that children 7 years and younger, pregnant women,
women who may get pregnant, and women breastfeeding not consume
fish caught in any Maine lake or pond. Other people are advised
to limit consumption of fish caught in ponds and lakes to between
¢ and 22 meals per year, depending on the size and age of fish
consumed.

Water quality in the project areas also could be influenced
by removal of Edwards dam on the Kennebec River, which is being
considered to improve water quality, restore anadromous
fisheries, increase recreational opportunities, and provide
economic benefits (SWETS, 1995a}. DO concentrations would
increase upstream of the current dam if it were removed, which
would reduce the frequency of violations of the Class B DO
standard upstream of the Augusta/Sidney town line. Enteric
bacteria concentrations and the frequency of Class C coliform
bacteria eXceedances'theoreticaiiy'could'inereasefrhowever,
because of reduced residence time in the Kennebec River at
Augusta if the dam were removed. The initial mobilization of
arsenic and cadmium from shallow sediments currently behind
Edwards dam probably would not result in violation of EPA’S
(1986) surface water quality criteria for these compounds 1if the
dam were removed. The current concentration of arsenic and
cadmium upstream and downstream of Edwards dam is similar. The
state has no surface water gquality standards for heavy metals.

3.1.4 Fishery Resources

The lower 44 miles of the Kennebec River, to the base of
Edwards dam in Augusta, are tidally influenced. The upstream
half of the tidal reach, including highly productive Merrymeeting
Bay at the confluence of the androscoggin River, is fresh water.
Fish found here are typical of those found in freshwater and
brackish water estuaries (Table 3-7).
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The habitat in the 120 miles of the Kennebec River upstream
of Augusta alternates between hydroelectric impoundments and
free-flowing river segments. BAbout 79 miles (66 percent) of
habitat are lacustrine (impounded), and about 41 miles (34
percent) are riverine. Much of the lacustrine habitat downstream
of the Wyman Project is long, relatively narrow (typically 600
feet or less in width), shallow {(generally less than 20 feet
deep) impoundments with perceptible flow that resembles large

- rivers more than lakes. The most common fish in this portion of
the river are those suited for coolwater and warmwater
environments {e.g., smallmouth bass, brown trout, pickerel, and
sunfish). There also may be some coldwater species, but they are
probably dropdowns from upriver or smaller, coldwater
tributaries. 1In contrast, the Wyman, Harris, and Moosehead
impoundments are deepwater (maximum depth of 140 to 240 feet),
lacustrine habitat, with thermal stratification that supports
both coldwater (e.g., landlocked Atlantic salmon, lake trout,
brook trout, and burbot) and warmwater species (Table 3-7).

The habitat in tributaries directly influenced by projects
considered in this EIS (Sandy River, Sebasticook River, and
Messalonskee Stream) also alternates between impoundments and
free-flowing segments. The impoundments are generally riverine
(long, narrow, with perceptible flow) except for Messalonskee
Lake, the headwater reservoir for the four Messalonskee Stream
projects.

3.1.4.1 Resident Species

Most species listed in Table 2-7 are considered resident
species, although many make localized migrations for spawning and
overwintering. Coldwater species are the most important game
fish in the northern portion of the study area. For example, the
Moosehead Lake fishery is managed to support self-sustaining
populations of landlocked Atlantic salmon, lake trout, and brook
trout. Production of wild landlocked salmon is supplemented by
annual spring stocking of yearling landlocked salmon. Resource
agencies and some angling advocacy groups consider smallmouth
bass an undesirable competitor in this setting because they
compete with and prey on young salmonids. Nevertheless,
smallmouth bass were illegally stocked in the West OQutlet of
Moosehead Lake in 1974 and now support a fishery in this stream
and downstream in Indian Pond (the Harris Project headpond)
(letter from MDIFW, May 9, 1989},

Stocking of coldwater fish is used to supplement natural
reproduction in the Wyman impoundment. There is no active
stocking from Wyman to Williams, but the free-flowing segment
upstream of the Williams impoundment supports a self-sustaining
rainbow trout fishery that is regionally significant (MSPO,
1993) . Rainbow trout are not commonly stocked in Maine (this
reach was last stocked with rainbow trout in 1979), and anglers
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are attracted to the Wyman tailwaters by the unique nature of the
fishery. Other coldwater species such as landlocked Atlantic
salmon and brook trout and occasional lake trout and round
whitefish (the latter two species reflect the influence of the
Wyman Project’s 50-foot-deep turbine intake) are caught in this
segment.

The primary fishery for resident species from the Weston
impoundment and downstream, including the lower reaches of Sandy
River, Sebasticook River, and Mesgsalonskee Stream, is for the
coolwater species brown trout and smallmouth bass. .Some
coldwater fish are also caught in this portion of the river,
primarily in free-flowing segments, as are species that prefer
warmer water such as pickerel, yellow perch, white perch, brown
bullhead, and largemouth bass. The Belgrade Lakes, which include
Messalonskee Lake, support a fishery for northern pike. Because
this voracious nonnative species does not occur elsewhere in
Maine, this fishery is unique. MDIFW considers northern pike an
undesirable species (McNeish, 1985).

. _Ongoing stocking of yearling brown trout occurs in the Sandy
River and the main stem between the Weston impoundment and
Edwards dam according to MDIFW brown trout management plans
(McNeish, 1985). These plans support a catch rate of 0.2 trout
per angler day. No significant natural reproduction of brown
trout is expected on the main stem, but some is expected in Sandy
River (MSPO, 1993). Experimental brown trout stockings are
planned or ongoing in Messalonskee Stream and the Sebasticook
River (MSPO, 1983).

3.1.4.2 Anadromous and Catadromous Species

Resource agencies consider the Kennebec River to be unique
because it is the conly river north of the Hudson River known to
support reproducing populations of every anadromous fish species
that is indigencus to the northeastern United States (Squiers,
1988; letter from Commerce dated April 8, 1996).

Active restoration efforts are ongoing to return alewives
and American shad to their historical range on the Kennebec
River. Both species ascended the Kennebec River in large numbers
to Norridgewock Falls in Madison, 89 miles from the sea, before
Edwards dam was built in 1837 (Squiers, 1988). Alewives
historically ascended the Sandy River as far as Farmington and
bred in Temple Pond, ascended the Sebasticook River at least as
far as Stetson Pond on the East Branch and Great Moose Pond on
the West Branch, and ascended Seven Mile Stream probably to
Webber and Three Mile Ponds. Shad may have ascended Sandy River
to Farmington (Squiers, 1988). Stocking of alewives began in
1985 and American shad in 1987 as part of the effort to establish
spawning in historic spawning areas (Stahlnecker et al., 1994).
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Adult alewives enter Maine rivers in May and June and spawn
in lakes, ponds, and deadwater areas. Juveniles migrate
downstream from mid-July through early December, but most have
left the lakes that are their primary nursery habitat by October
{Squiers et al., 1991). The Maine Department of Marine Resources
(MDMR’ 8) long-range goal is to restore a run of about 6 million
alewives to the Kennebec River above Augusta. This would be
accomplished by stocking and eventually providing fish passage to
21 lakes in the lower Kennebec River Basin (Figure 3-5). In
Table 3-8, we show the estimated production in each of these
lakes. Initial stocking would be accomplished by trapping adults
at the most downstream fish barrier on the river and trucking
them to targeted lakes. The feasibility of truck stocking
alewives as a substitute for fish passage facilities will be
evaluated during the initial phase of restoration, scheduled to
be completed by 1999 (Squiers et al., 1986). The estimated
potential alewife production in habitat below Edwards dam, much
of it already accessible, is an additional 5.4 million adults
{MSPO, 1993).

During 1993 and 1994, 34,482 and 58,701 alewives,
respectively, were stocked in seven of the targeted lakes shown
on Figure 3-5, all in the Sebasticook River subbasin. Agency
alewife stocking goals were first achieved in 19%4. Nearly all
stocked alewives were collected immediately downstream of Edwards
dam (Stahlnecker et al., 1994; 1995). 1In addition, Lake George,
which is not targeted for restoration, was stocked with alewives
between 1991 and 1993 as part of a 9-year study to explore the
interactions of anadromous alewives and resident freshwater
species (Stahlnecker et al., 1994). The impetus for the study is
concern that resident game fish populations may be adversely
influenced by competition with introduced alewives. The
alewives’ diet is primarily zooplankton which is also an
important food for the young of most resident forage and game
fish and adults of some species such as rainbow smelt. The
results of the Lake George study, scheduled for completion by the
end of 1995, may have an impact on future alewife restoration
plans in the Kennebec River Basin and elsewhere in Maine
(Stahlnecker et al., 1994).

Out-migrating juvenile alewives are currently monitored at
several hydroelectric plants with downstream passage facilities.
Recent monitoring reports at the Fort Halifax Project indicate
successful juvenile alewife production in the lakes of the
Sebasticook River subbasin. During 1993, large numbers of
juvenile alewives were observed at Fort Halifax (FERC Order
approving changes to downstream fish passage and study plan, Fort
Halifax Project, September 29, 1994). During 1994, out-migrating
adults were first observed on June 20 and juveniles on July 25,
and MDMR staff observed a large number of juveniles (10,000+
estimated) in the forebay on September 19 (Stahlnecker et al.,
1995} — During our field work in September 1994, we observed
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numerous large schools of out-migrating juvenile alewives in the
Edwards impoundment and below Edwards dam.

Adult American shad migrate to the Kennebec River to spawn
during May and June, and juveniles out-migrate from July to late
fall. As with alewife, though, most juveniles leave the river by
October (Squiers et al., 1991). Unlike alewives, shad most
frequently spawn in riverine habitats. Squiers et al. (1994)
report that the 20 miles of tidal freshwater below Augusta
provided about 50 percent of the historical shad spawning and
nursery habitat in the Kennebec River. MDMR surveys indicate
that there is presently limited reproduction below Edwards dam
and improving reproduction in the tributaries of Merrymeeting Bay
(Squiers et al., 1994).

MDMR’s original long-term goal was to achieve an annual
production of about 725,000 shad upstream of Augusta (Squiers et
al., 1986). After the completion of the restoration plan in
1986, however, field surveys on the main stem of the Kennebec
River from Augusta to Waterville and on the Sebasticook River
resulted in a revision of the projected annual production to
about 690,000 shad (Squiers, 1988). Figure 3-5 shows areas
targeted for shad restoration, and Table 3-9 shows estimated shad
production by river segment. The first phase of restoration
would be accomplished by introducing prespawning adults to the
river between Edwards dam in Augusta and Lockwood dam in
Waterville. Introduction would be via fish passage at Edwards
or, if effective fish passage is not installed by 1986, stocking
shad captured downstream of Edwards dam or from out-of-basin, if
available (Squiers et al., 1986).

The original goal of Phase I stocking was to move 2,500
adults past Edwards dam. The number of adult shad stocked has
not yet approached this goal, however, and MDMR subsequently
revised the goal to 1,000 unless new sources for adults become
available (Stahlnecker et al., 1993). Trucking shad from Edwards
dam to upriver segments would begin 5 years before upstream fish
passage is provided to that segment (Squiers et al., 1986).

During 1993 and 1994, 880 and 879 adult shad, respectively,
were stocked in the Edwards impoundment at the Sidney boat
launch. All of these shad were collected from the Connecticut
River at Holyoke, Massachusetts (Stahlnecker et al., 1994; 1995).
Shad stocks in the lower Kennebec River are presently at
extremely low levels (Squiers et al., 1994). 1In addition,
186,000 American shad fry and 16,000 juveniles from an
experimental shad culture program were released at the Sidney and
Waterville boat launches in 1993 (Stahlnecker et al., 1994).
About 56,000 fry and 15,600 juveniles were stocked between
Waterville and Augusta in 1994 (Stahlnecker et al., 1995).
Sampling during the fall at the Edwards interim downstream bypass
by MDMR collected five out-migrating juvenile shad (Stahlnecker
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et al., 1994). Sampling methods improved in 1994, resulting in
collection of 194 juvenile shad in the Edwards forebays and
interim downstream bypass {Stahlnecker et al., 1995).

Adult Atlantic salmon ascend rivers in New England
throughout the spring, summer, and fall and spawn from late
October through November. They spawn in coolwater streams on
gravel substrate (0.5 to 4 inches in diameter) at the tail end of
pools with sufficient flow to provide circulation to the eggs,
which may be buried by up to 1 foot of gravel. Eggs usually
hatch in late March and April, and fry emerge from the gravel
several weeks later. Young salmon grow to 5 to 7 inches, usually
in 1 to 3 years, before migrating as smolts to the sea in the
spring (MSPO, 1993).

Atlantic salmon were historically known to have migrated in
substantial numbers to Caratuuk Falls in Solon, and some
apparently were able to leap the 16-foot-high falls and move into
the Dead River. Historical spawning areas included the main stem
of the Kennebec, and the Sandy, Carrabassett, and Dead Rivers
(Foye et al., 1969).

The Maine Atlantic Sea-Run Salmon Commission’s (ASRSC's)
Strategic Plan for Atlantic Salmon Management considers the
Kennebec River a priority "C" river. As such, active restoration
of Atlantic salmon to the Kennebec River would occur when
resources can be made available without detracting from existing
management and restoration programs for priority "A" and "B"
rivers (Beland, 1986} .

ASRSC developed an interim plan for Atlantic salmon
regtoration above Edwards dam that depends on provision of fish
passage at that dam. The plan presents a passive restoration
strategy that would enable stray salmon that return to the
Kennebec River to gain access to identified production habitat,
most of which is upstream of hydroelectric dams (Figure 3-5,
Table 3-10). Maximum production of salmon would probably require
a spawning escapement (mature adults reaching suitable spawning
and nursery habitat after harvesting and passage inefficiencies
at dams) of 1,982 adults (Beland, 1986). When fully restored,
United States Fish and Wildlife Service (FWS) projects that the
annual salmon return to the Kennebec River would be 3,480 fish
{(FWS, 1989). The interim plan supplements existing plans
prepared by MDMR and MDIFW (Beland, 1986). The most recent
statewide Atlantic salmon restoration and management plan
indicates that the current status of the Kennebec River salmon
population is small and declining. Those salmon present are
primarily of hatchery origin. The management goal between 1995
and 2000 is to maintain the current number of salmon and increase
the population in the future (MASA, 1995}.
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MDMR currently has no interim plans for active salmon
restoration on the Kennebec River. Future plans for salmon
restoration on the Kennebec depend on this relicensing
proceeding. Salmon passage through to Waterville is unlikely
until after a ruling is made on whether or not to remove Edwards

-1

~dam,_which the state.is-requesting {(Stahlnecker et al., 1394).

The Kennebec River currently has a small population of
Atlantic salmon below Edwards dam, consisting mostly of hatchery
strays from other rivers and some wild fish originating from -
streams below Augusta. The total run consists of less than 200
adults during most years, but there is a small salmon fishery
below Edwards dam (Beland, 1986). Documented returns of Atlantic
salmon to the Kennebec River (most by angler catch or other
incidental capture) from 1975 to 1994 total 216 fish; only 9 were
of wild origin (Table 3-11). The largest returns occurred in
1990 (46}). 1In 1990, however, MDMR staff observations near the
Edwards Project suggest that many more than 46 salmon returned to
the base of the dam. MDMR staff observed as many as 60 salmon at
one time in the tidal portion of Bond Brook during the summer and
"dozens" near the base of the dam from the Edwards forebay wall
(Stahlnecker et al., 1991). Several Atlantic salmon were seen in
the Edwards tailwater and Bond Brook in 1994, and one Atlantic
salmon was collected and released upstream of the dam during 1994
alewife collections in the Edwards tailwaters {(Stahlnecker et
al., 1995).

Owners of seven hydroelectric projects upstream of Edwards
dam entered into a negotiated settlement agreement with Maine
fishery agencies to facilitate the restoration of alewives,
American shad, and Atlantic salmon in accordance with the
existing management plans for all three species. The projects
and associated owners are Fort Halifax, Shawmut, Weston (all
owned by CMP}, Lockwood (owned by Merimil Limited Partnership),
Hydro-Kennebec (owned by Scott Paper Company)}, Benton Falls
(owned by Benton Falls Associates), and Burnham (owned by
Pittsfield Hydro Co. Inc.; now Consolidated Hydro Maine, Inc.).
The owners collectively are known as the Kennebec Hydro
Developers Group (KHDG), and the agreement is referred to as the
KHDG agreement. This agreement is the basis for the installation
of downstream passage measures at dams above which targeted
species are stocked. Consequently, downstream passage measures
are now in place at KHDG dams on the Sebasticook River. Upstream
passage is scheduled to be in place by May 1, 1999, at Lockwood,
Hydro-Kennebec, Fort Halifax, and Benton Falls; by May 1, 2000,
at Shawmut and Burnham; and by May 1, 2001, at Weston according
to the agreement.
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Table 3-11. Historical Atlantic salmon returns to the
Kennebec River from 1975 to 1994
Year Hatchery Wild Origin Total
Origin

1975 32 1 33
1976 4 0 4
1977 2 0 2
1978 2 0 2
1979 18 2 20
1980 4 0 4
1981 14 0 14
1982 24 0 24
1983 18 0 18
1984 1 0 1
1985 0 0 0
1986 0 0 0
1987 3 2 5
1988 20 0 20
1989 17 0 17
1990 42 4 46
1991 4 0 4
1992 0 0 0

B 1953 2 8 2
1994 0 0 0
Total 207 S 216

Source: USASRC, 1995.

FERC issued orders amending the licenses of six of the seven
KHDG projects to incorporate the terms of the KHDG agreement (the
Burnham Project was not considered jurisdictional at that time,
although it is now). These orders, issued on January 25, 1989,
indicated that amending the licenses for the subject projects to
reflect the KHDG agreement would provide a definitive program and
schedule for anadromous fish restoration in the Kennebec River
Basin. The orders further stated that the amendments provide
adequate provisions for FERC to require necessary changes that
may be necessary for successful anadromous fish restoration.
American Rivers intervened and filed a timely appeal of these
orders, and state resource agencies intervened in support of the
amendments.

FERC issued an EA of the amendments in March 1991 and issued
an order denying rehearing, amending the licenses, and lifting
the stays of the 1989 orders on October 22, 1992. The order
stated that "(t)aking into account the analysis in the EA and the
unknown resolution and timing of fish passage at Edwards dam, we
conclude that the license amendments in this proceeding,
incorporating the 1986 restoration plan, are a reasonable course
of action and should be affirmed."”
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Anadromous sea lampreys (considered a nuisance species) are
already present in the Edwards impoundment .

Catadromous American eels {which grow mostly in freshwater
but spawn in saltwater) have been documented as far upriver as
the Wyman Project. Most anglers consider American eels a
nuisance species, but some people in this country and overseas
(Europe and the Far East) consider them a delicacy and they are a
favorite bait for striped bass in the United States. There is a
seasonal, commercial American eel fishery in the Edwards
impoundment and tailwaters. Our observations show that eel pots
are used in this fishery. Eel pots are used in Maine to harvest
"yellow eels," which are typically more than 2 or 3 years old but
not yet mature. Adult eels ("silver eels") are harvested by
weirs in late summer and fall during the migration to spawning
grounds in the Sargasso Sea. The "glass eel" or "elver" fishery
harvests small eels returning to mature in rivers with dip nets
and fyke nets. The market for elvers is in the Far East where
they are sold to eel farmers for grow-out to adult size. 1In
1995, 16,000 pounds of elvers were harvested. The eel fishery in
Maine has grown dramatically in the past few Years. In response,
MDMR proposed legislation to manage the Maine eel fishery and the
enacted legislation became effective in 1994 (MDMR, 1996). Given
the increasing importance of this fishery, American eels are now
a target species for enhancement by resource agencies in the
Kennebec River (letter from Commerce to the Commission dated
April 8, 1996).

Other anadromous fish that presently occur downstream of
Edwards dam are targeted by resource agencies for restoration to
the reach of the river between Augusta and Waterville. These
species include Atlantic sturgeon, shortnose sturgeon, rainbow
smelt, and striped bags. Because their restoration is related to
proposed actions at Edwards dam, we discuss them in more detail
in our discussion of project-specific resources (Section 3.3.3).

3.1.5 Terrestrial Resources

Within the 100 mile distance between the most upstream and
downstream projects, there are several general physiographic
regions. Kuchler designated two forest types in the project
area: northern hardwoods and northern hardwoods-spruce forest
{1964). Kuchler’s map (Figure 3-6) identifies northern hardwood-
spruce forest in the area of the upstream projects and the
downstream projects, with a narrower band of northern hardwood
forest dividing these two regionsg. More recently, MacMahon
(1990) identifies six biophysical regions, including: Wesgtern
Mountains, Saint John Uplands, Central Mountains, Western
Foothills, Central Interior, and Midcoast Region (Figure 3-7).
MacMahon’s categories result from more detailed consideration of
interaction of topography, soils, and climate on distribution and
composition of vegetational communities.
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3.1.5.1 Vegetation

Between Moosehead Lake and the Edwards Project, forests
dominate with increasing agriculture in southern areas. Northern
hardwoods are dominated by sugar maple, yellow birch, and beech.
Less abundant species include red maple, green ash, aspen, red
oak, and American elm. Also less abundant are several species of
conifers including hemlock and white pine.

The northern hardwoods-spruce forest include some of the
same species as the northern hardwood forest with the addition of
red spruce and balsam fir as dominants and paper birch, red pine,
mountain maple, and American basswood as less frequent species.

In addition to the upland forested areas, a variety of
wetland types are abundant. Climate, topography, and soil
conditions combine to allow the development of numerous small
wetlands and less freguent large wetland systems within and
adjacent to the project areas. In general, project areas in
parts of the river valley with steeper slopes tend to have
smaller and fewer wetlands than project areas with low relief
topography.

Because various methods were used to assess wetlands at the
projects, there is no accurate and complete identification of all
wetland types. It is clear, however, that a range of wetland
types exist from open water to hardwood swamps, including
freshwater tidal wetlands in the tailrace of the Edwards Project.
A rough estimate based on the Cowardin et al.’s (1979)
classification methodology reveals that there are at least nine
major wetland types in the project areas, including, PFOl, PSS1,
PEM, PUB, PAB, PML, PEMV, LUBH, and RUBH. Other modified types
also exist depending on the ecological system {(palustrine,
lacustrine, or riverine) and water regimes that are encountered.

Agricultural crops include hay, corn, and fruit. Fields
tend to be small and interspersed between wetlands and forested
plots, creating a patchwork mosaic. Pastures are also commorn.
Hedgerows and field borders often have a variety of shrubs and
trees that provide a transition intoc forested areas. Boxelder,
aspen, birch, white pine, and red oak are common tree species
while raspberry, dogwood, barberry, and staghorn sumac are common
shrubs. In Section 3.3.4, we present detailed information on
project-specific vegetation.

3.1.5.2 wildlife

There are about 170 species of mammals, birds, reptiles, and
amphibians that could inhabit the northern project areas and
about 280 species in the southern portion of the basin. This
includes about 41 species of mammals, 100 species of birds, and
28 species of reptiles and amphibians to the north and 51, 197,
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and 33 species, respectively, to the south. The abundance,
distribution, and diversity of wildlife in the basin is
influenced largely by topography and human population patterns.

North from the Wyman Project, the basin is mountainous,
largely forested, and rural. Common mammals in the Kennebec
River Basin are white-tailed deer, moose, bear, fox, raccoon,
porcupine, grey and red squirrel, snowshoe hare, and mink.

Common bird species that may inhabit the project areas include
black-capped chickadee, red-winged blackbird, cardinal, gray
catbird, mallard duck, great blue heron, herring gull, song
sparrow, purple finch, and downy woodpecker. Common reptiles and
amphibians found in many of the project areas include green frog,
bullfrog, leopard frog, spotted salamander, painted turtle,
snapping turtle, and garter snake.

The southern portion of the basin, downstream of the Wyman
Project, is less mountainous and more developed, particularly
along the river, including more industrial and commercial
development and increasing acreage of land used for agriculture,
As a result, the southern areas tend to support fewer big game
species and those species less tolerant of human disturbances.
The increased diversity of land uses and vegetation community
Lypes in the southern portion of the basin, however, results in a
greater diversity of wildlife species. A few species in the
southern portion of the basin likely to benefit from the
vegetation diversity include white-tailed deer, raccoon, snowshoe
hare, wood turtle, garter snake, black duck, mallard, herring
gull, crow, ring-necked pheasant, red-tailed hawk, and eastern
bluebird.

3.1.5.3 Threatened and Endangered Species

There are a number of state listed and federally listed
plant and animal species that could occur in the Kennebec River
Basin. Table 3-12 shows federally listed species. Of thesge
listed species, bald eagle and peregrine falcon have been
identified at some or all of the projects, and shortnose sturgeon
is potentially present in the tailwaters of Edwards dam. The
occurrence of state listed species varies among projects. See
Section 3.3.4 for project-specific information.

In general, federally listed species become listed due to
reduced or declining population numbers throughout their
geographic range. Depending on the life history and ecological
requirements of a species, the range can be as small as within
one state or as large as the entire United States. On the other
hand, state listed species are listed as threatened or endangered
based only on their population within the state boundaries, even
if they are very common in other states. Quite often state
listed species are at the edge of their geographic range where
ecological conditiong barely allow for reproduction and survival.
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There have been requests to list Atlantic salmon as
threatened and to delist shortnose sturgeon in the Kennebec River
Basin. Both species have historically inhabited and continue to
inhabit the Kennebec River Basin. On March 10, 1995, FWS and the
National Marine Fisheries Service (NMFS) published a finding that
listing Atlantic salmon throughout its historic range in the
United States is not warranted. They went on to state that
further studies were needed to determine if Atlantic salmon in
certain rivers, including the Kennebec¢ River, meet the criteria
for "species" under the Endangered Species Act (FWS and NMFS,
1998). Changes in the status of these species may affect the
future operation of at least one of the projects.

3.1.6 Aesthetic Resources

The project areas extend from very scenic and natural
settings in the upper river basin to densely settled industrial
cities in the lower river basin at Waterville and Augusta. The
headwater reservoirs include several wilderness-like lake scenes
with some shorelines occupied by seasonal cabins. Permanent
residences are located in the towns of Greenville and Rockwood.
Moosehead Lake at 74,890 acres is the largest lake in Maine. Mt.
Kineo rises more than 800 feet above Moosehead Lake. The
Moosehead Lake Regicn lies at the southern end of the proposed
Maine Woods National Park currently under consideration by the
National Park Service, and it is recognized as one of the state's
leading scenic areas.

From Moosehead Lake to the Wyman Project, the average river
gradient is 17 fpm, and it includes the spectacular 240-foot-deep
Kennebec River Gorge with Class IV-V whitewater rapids (MSPO,
1993). 1In the 12-mile stretch from the Harris Project to The
Forksg, just south of the confluence with the Dead River, the
steep gradient drops 355 feet with fluctuating water flows. The
8-mile stretch downstream of The Forks to the Wyman Project is
almost continucus riffle {MSPO, 1993). From The Forks
downstream, adjacent roads afford numerous opportunities to view
the river.

The average gradient is 6 fpm from the Wyman Project
downstream to Augusta, and the river has alternating ponded and
free-flowing segments. Along most of the river, riparian forest
helps to visually define the river environment and separate it
from adjacent agricultural lands. Below Augusta, 120 miles
downstream of Moosehead, the Kennebec River becomes tidal.

In 1974, Maine established the State Register of Critical
Areas which is an official inventory of sites and areas of
significant natural, scientific, or historical value (MSPO,
1987). The Kennebec River Basin contains numerous sites listed
on the Register of Critical Areas.
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In 1982, MSPO published the Maine Rivers Study, which
contains the resulte of a systematic evaluation of rivers.

Rivers are classified as "A," "B," "C," or "D" depending on the
number of resource values of greater than statewide, statewide,
or regional significance (Figure 3-8). The resource values

include river-related geologic/hydrologic features;
critical/ecological resources; undeveloped river areas; scenic
qualities; historic sites; rare vascular plants; significant bald
eagle habitat; anadromous fish; inland fish; and suitability for
whitewater boating, back-country excursions, and canoe touring
(MSPO, 1985). In Table 3-13, we present segments of rivers and
tributaries in the project areas that have unique or significant
resource values according to MSPO’s study.

3.1.7 Cultural Resources

The project area's cultural resources include prehistoric
archeological sites and historic hydroelectric facilities.
Ccultural resource surveys have identified historic properties
within the project areas of potential impact.

3.1.7.1 Prehistoric

The Kennebec River Basin yielded diagnostic artifacts
indicative of habitation over the past 9,000 years. The earliest
inhabitants of the upper Kennebec River drainage were big game
hunting people of the Paleoindian period (9000 to 7000 BC) .
Evidence of subsequent Archaic period occupation (7000 to 1000
BC) is common in the Kennebec River Basin. Contact period gites
(1000 BC to 1550 AD) are distributed throughout the bagin
(Peterson, 1993). Contact period sites are sites that post-date
the first influence of European contact in Maine, whether from
direct contact with Europeans or by Native middleman trade from
the north or south (Spiess, 1991).

One or several ethnographic aboriginal populations occupied
the bagin into the 18th century. During this period, the Eastern
Abenaki Indians controlled the entire river. They named the
waterway for its serpentine channel through Merrymeeting Bay to
the Atlantic Ocean. The Abenaki name is said to translate into
English as "snakey monster" or "long, quiet water" (MSPO, 1993}.
There are many numerous archeological sites containing artifacts
from the Paleoindian, Archaic, and Woodland periods along the
shorelines. These sites contain quantities of fish remains
providing ample evidence of the importance of anadromous
fisheries to early inhabitants.
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3.1.7.2 Historic*

English colonization began in the 1600’s along the lower
Kennebec River. Popham colony was established in 1606 predating
the first permanent settlement of Plymouth Colony in
Massachusetts. Settlers abandoned Popham in 1608 when the
colonial Governor was recalled to England.

Native Americans and early settlers depended on the Kennebec
River for transportation and commerce. Small craft, often
bearing furs or fish, could navigate as far upstream as Solon.
The virgin forests provided ample raw materials for house and
ship construction, fertile land sustained agriculture, and the
river provided anadromous fish, an important food source. Early
saw and grist mills were built along tributaries bypassing the
stronger current of the Kennebec River.

As a transportation and communications corridor, the river
itself gained strategic significance during the French and Indian
Wars and the American Revolution when forts were built at Augusta
and Waterville. Benedict Arnold journeyed up the river on his
way to attacking Quebec.

After the revolution, industry grew and riverine settlement
rapidly increased, spreading northward along the main stem and
branching out along the southern tributaries. Commercial
shipyards were built along the river from Gardiner to Waterville.
Dams constructed on the lower Kennebec main stem and some of its
tributaries accommodated log drivers and supplied power to the
basin’s timber and textile industries. The needs of these
industries soon took precedence over other riverine uses. 1In
1837, a dam was built at Augusta, despite the fact that it
blocked navigation and anadromous fish runs upstream of the city.

After Maine gained statehood in 1820, land was divided into
townships that the state sold for revenue. The state retained
1,000-acre parcels of each township for settlement. Buyers of
the townships established a system of "common ownership and
undivided interest" whereby profits and losses were distributed
in proportion to each owner’s share. An outgrowth of this system
was the formation of land management companies where groups of
landowners formed corporations or delegated to one of the owners
all responsibility for managing the land. When the expected
migration of settlers to the 1,000-acre public parcels did not
occur, Maine sold timber rights to these lands for state revenue.

* We excerpted the historical overview from the economic
characteristics and historical context in the Kennebec River
Resource Management Plan (MSPO, 1993).
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The northern half of the Kennebec River Basin above Madison
is mostly unorganized territory (i.e., it lacks local
government). Because of the harsh climate and rugged terrain of
this remote area, it remained virtually unsettled and
undeveloped. Land sales in the mid 1800’s prompted new interest
in harvesting this area’s extensive spruce-fir forests, however,
and boosted the basin’s lumber and pulp and paper industries.

The present day character of the basin was established
during the 19th century. Industrial development and the siting
of the state capitol at Augusta brought people to the towns and
cities clustered along the southern waterways below Skowhegan.
Good agricultural land in the lower basin provided both
subsistence and commercial enterprise. Abundant surface water
of fered the basin’s residents recreational opportunities, and in
the late 1800's resort development arcund some of the southern
lakes drew vacationers from throughout New England. Dam
construction continued to satisfy increasing power demands and
facilitate log drives from the north. Because forest products
companies owned large parcels of land in the upper basin,
however, development in this area was minimal.

Today, the lower Kennebec River bisects the basin’s only
urbanized area. Industrial activity is located predominantly
south of Madison, and pulp and paper manufacturing remains the
mainstay of the basin’s economy. Agriculture, while not a major
land use in the basin, still holds an important place in the
southern basin’s rural economy. Recreational development
continues along the shoreline of many southern lakes.

The upper basin, while remaining the raw materials base for
the forest products industries, has evolved into a popular
recreational area. Improved logging roads provide better access
to the scenic north country, which draws tourists year-round.

3.1.8 Recreation Resources

The Kennebec River Basin is one of the most frequently used
areas for river recreation in Maine. Participation in recreation
activities such as fishing and whitewater boating increased on
the Kennebec River as log drives were eliminated and water
quality improved (MSPQ, 1993). The Augusta area is a gateway to
the Kennebec River Basin, and municipalities, utilities, and
commercial operators have developed many day-use areas in the
region to accommodate boat launching, fishing, whitewater
boating, picnicking, and sightseeing.

The Kennebec River Basin offers many opportunities for
whitewater rafting, canoceing, and kayaking. There also are
opportunities for a variety of saltwater and freshwater fishing
on the Kennebec River. Fishing for anadromous Atlantic salmon
and striped bass, which occurs primarily in the Kennebec River
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downstream of Edwards dam, attracts people to the Augusta area.
Anglers also fish the Kennebec River for landlocked salmon,
trout, bass, perch, and pickerel. Waterfowl hunting from boats
occurs on the Kennebec River, particularly for American
goldeneyes, Canada geese, black ducks, and mallards. Most
waterfowl hunting on the river is on Merrymeeting Bay (MSPO,
1993) .

The Lily Bay State Park on Moosehead Lake offers camping
facilities, access to salmon and trout fishing, a swimming area,
boat launches and rentals, and snowmcbiling. Baxter State Park,
which is about an hour’s drive from Moosehead Lake, is a vast,
200,000-acre wilderness preserve offering hiking, fishing, and
camping. The Damariscotta Lake and Lake St. George State Parks
are within an hour's drive of Augusta, and they provide camping
facilities and access for fishing and swimming. The Popham Beach
State Park, where the Kennebec River meets the Atlantic Ocean,
offers access for striped bass fishing, swimming, and picnicking.
The Maine Atlas and Gazetteer identifies 26 organized trailer
boat access sites (10 on Moosehead Lake) and 10 carry-in boat
access areas (two on Moosehead Lake) on the Kennebec River from
Moosehead Lake to Popham Beach. There are also 41 campgrounds
along the Kennebec River, 31 of which are located arocund
Moosehead Lake (DeLorme Mapping Company, 1989).

The 1988 Maine State Comprehensive Outdoor Recreation Plan
(SCORP) prepared by the Maine Department of Conservation (MDOC),
Bureau of Parks and Recreation (BPR) analyzed the recreation
needs of the Kennebec River Basin. In the SCORP, MDOC concludes
that the recreaticnal needs of the region are: horseback riding,
camping, ski touring, picnicking, bicycling, inland swimming,
nature interpretation, and boat access. Specifically, the
Skowhegan/Madison urban area needs more park acreage, trails, and
picnic facilities; the Waterville urban area needs more urban
parks, swimming and picnicking facilities, and golfing and indoor
skating opportunities; and the Augusta urban area does not have
adequate day-use parks and boat launching and swimming
facilities.

The Kennebec River Basin has a population of about 200,000
pecple, and within a 200-mile radius, there are about 2.5 million
people. Interstate 95 leads to the Kennebec River Basin.
Recreational use of the Kennebec River is expected to increase as
population increases in southern Maine (MSPO, 1993).

No areas within or near the 11 project boundaries have been
designated as Wilderness Areas, Wilderness Study Areas, or are
included in the National Wild and Scenic River System. The
National Park Service (NPS) (1992) identified a 28-mile segment
of the Kennebec River from Harris dam to the Wyman impoundment as
potentially possessing sufficient natural and cultural attributes
to qualify for the National Wild and Scenic River System. The
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Appalachian Trail, a federally designated National Scenic Trail,
crosses the Kennebec River at the northern end of the Wyman
Project near Caratunk and briefly follows the shore of Moxie
Pond.

3.1.8.1 Fighing

The principal fisheries in Moosehead Lake; the Kennebec,
Sandy, and Sebasticook Rivers; and Messalonskee Stream are
warmwater species (e.g., bass and pickerel) and coldwater species
{e.g., landlocked salmon and lake, brook, brown, and rainbow
trout}). The State of Maine plans to restore alewife, sghad, and
Atlantic salmon in the Kennebec River and its tributaries {see
Section 3.1.4).

The most common game fish in the 120 miles of the Kennebec
River upstream of Augusta are smallmouth bass, brown trout,
pickerel, and sunfish. The Moosehead, Harris, and Wyman
impoundments support landlocked Atlantic salmon and lake and
brook trout. The free-flowing segment of the Kennebec River
upstream of the Williams impoundment to the Wyman tailwaters
supports a self-sustaining rainbow trout population that attracts
anglers from throughout New England.

Anglers fish for Atlantic salmon, striped bass, and brown
trout downstream of Edwards dam. Fishing for Atlantic salmon
downstream of Edwards dam fluctuates depending on the annual run
size. Atlantic salmon are not stocked in the Kennebec River, so
the fishery has been accidentally created by stray fish from

_ _.._ ___ . «ather rivers. The 1990 run brought anglers to the project area
almost daily from May through October, and 106 adult salmon were
reported caught. The 1991 run was considerably smaller than

1930, and only four fish were reported caught (NDT, 1992). The
total Atlantic salmon run on the Kennebec River is believed to
consist of 200 fish (Beland, 1986). Although the Atlantic salmon

recovery plan for the Kennebec River is currently inactive, FWS
(1989) projects that once the plan is activated the annual salmon
returns could be 3,480 fish.

Fishing for striped bass occurs downstream of Edwards dam
during May through October. The "hook and release only" season
is from May 1 through June 30. The availability of striped bass
in the Edwards Project area is linked to the presence of forage
species such as alewife for the bass to feed on. Brown trout are
caught occasionally from shore downstream of Edwards dam during
the high spring flows and during the fall. Boat fishing for
brown trout occurs during the summer immediately below the
Edwards spillway. Availability of brown trout downstream of
Edwards dam is probably due to the stocking of fish in upriver
areas and subsequent downstream passage.
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Angling oppeortunity for Atlantic salmon and striped bass
within an hour’s drive of the Kennebec River is available on the
Androscoggin and the Sheepscot Rivers. Of the 14 rivers in Maine
identified as Atlantic salmon rivers, more than 53 percent of the
Atlantic salmon fishing in Maine during 1988 occurred on the
Penobscot River. Only 10 percent of the Atlantic salmon fishing
occurred on the Kennebec, Androscoggin, and Sheepscot Rivers
(Boyle and Teisl, 1992). Angling opportunity for striped bass
within an hour’s drive of the Kennebec River varies greatly
because it is tied directly to the availability of forage species
in coastal rivers such as the Androscoggin and Sheepscot.

In general, fishing and boat access facilities in the
Kennebec River Basin serve local and regional residents. FERC
(1991) estimated that most Maine resident anglers are willing to
commute only 40 to 45 miles to fish, because there are many
exceptional fishing opportunities close to the anglers’ homes.
FERC (1991) also projected that the value of angling on the
Kennebec River would increase gradually over an extended period
of time through 2010, based primarily on anglers’ historical
preferences for fish species (e.g., brook, brown, or rainbow
trout) and fishing locations. Resident anglers prefer to fish in
lakes, ponds, or small tributaries rather than in the river. At
the state level, only 3 percent of the residents and less than 2
percent of the nonresidents participate in river fishing (MDOC,
BPR, 1988). Additionally, Maine anglers (residents and
nonresidents) prefer to fish in remote ponds, whereas the areas
of the Kennebec River where access is available are often
adjacent to industrial land uses.

3.1.8.2 Whitewater Boating

The Maine Rivers Access and Easement Plan (MDOC, 1985)
identified the upper Kennebec River from Moosehead Lake to The
Forks as an outstanding recreational resource for its whitewater
boating. The plan also cited the Sandy River, Moxie Stream, and
the main stem of the Kennebec River from Augusta to Harris dam
for their unique and/or significant scenic values. There are a
variety of commercial and noncommercial whitewater recreational
opportunities along the Kennebec River (Figure 3-9).

The Kennebec Valley Tourism Council is promoting the
creation of a canoce trail on the Kennebec River from Jackman on
the Moose River, which feeds Moosehead Lake, to Popham Beach at
the Atlantic Ocean. The 218-mile-long trail would take about 21
days to follow. The Council would publish a guide for the trail,
including information on portages and campsites. Portages at
several dams on the Kennebec River would be required to support a
canoce trail (MSPO, 1993).
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Upper Kennebec River

Commercial rafting is the primary recreational activity on
the upper Kennebec River. The number of commercial rafting
passengers on the Kennebec River rose from about 7,300 to more
than 30,000 between 1981 and 1991 {(MSPO, 1993). MSPO (1993)
estimated that the total economic activity due to rafting in
Maine in 1989 was $35 million; the Kennebec River accounted for
$20 million, the Penobscot River for $12 million, and the Dead
River for $3 million of this total.

Use limits on commercial rafting on the Kennebec River are
legislated based on number of days during the rafting season,
duration of water releases, and carrying capacity of the river.
Current limits are: 800 passengers per day on Saturdays, Sundays,
Memorial Day, July 4th, and Labor Day, and 1,000 passengers per
day on weekdays (MSPO, 1993). There are currently no
restrictions on noncommercial rafting on the Kennebec River.

At the East Outlet of Moosehead Lake, there are 3.5 miles of
Class II to III® rapids at flows from 1,200 cfs to 2,000 cfs,
and Class III to IV rapids at flows above 2,000 cfs (AMC, 1991}.
There were about 1,500 user days of whitewater boating on the
East Outlet in 1991 (Land and Water Asscociates, 1%91). From
Harris dam to Carry Brook, there are 3.75 miles of Class IV to V
rapids that are used by commercial rafters, kayakers, and bold
canoeists. In 1991, approximately 3,300 private rafters and
2,500 private kayakers and canoeists boated this stretch of the
Kennebec River (MSPO, 1993). From Carry Brook to The Forks,
there are 8.5 miles of Class I to IV rapids, and from The Forks
to Caratunk, there are 9 miles of easy whitewater (Class I) and
strong current good for paddling all season (April to October)
(AMC, 1991).

On the Moose River between Long Pond and Brassua Lake, there
are 2 miles of Class II to III rapids. On the Roach River from
Kokadjo to Moosehead Lake, there are 6.5 miles of Class II
rapids. On the Dead River from Spencer Stream to The Forks,
there are 16 miles of Class II to III rapids at levels of 1,300

® (Class I stretches are clear passages with small, regular

waves and riffles. Class II stretches have rapids of medium
difficulty with clear and wide passages and possibly low ledges.
Clags III stretches have numerous high waves, irregular rocks,
eddies, and rapids with passages that are clear but narrow,
requiring expertise in maneuvering and usually inspection. Class
IV stretches are difficult with long rapids, powerful, irregular
waves, and dangerous rocks making inspection mandatory the first
time. Class V stretches contain intense, powerful rapids with
large unavoidable waves and holes or steep, congested chutes with
complex, demanding routes requiring precise becat handling.
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cfs and Class IV rapids at 3,500 cfs. The Dead River is one of
the most popular runs in New England due to summertime releases.
These releases attracted more than 1,800 private canoeists,
kayakers, and rafters in 1991 (MSPO, 1993).

Middle Kennebec River

There are 7 miles of naturally flowing Class II to IV rapids
on Austin Stream upstream of Bingham. On the south branch of the
Dead River from Dallas School to Langtown Mill, there is a 6-mile
natural flowing run of Class II to IV rapids. On the
Carrabassett River, there are 6 miles of up to Class V rapids
upstream of Carrabassett and 10 miles of Class I to III rapids
between Carrabassett and Kingfield (AMC, 1991). There are two
stretches of whitewater on the Sandy River. From Smalls Falls to
Phillips, there are 11 miles of Class I to III rapids and 6 miles
of Class I to III rapids between Farmington Falls and New Sharon.
There are 8 miles of natural flowing Class I to III rapids on
Temple Stream between Drury Pond and the Sandy River (MSPO,
1993). There is a 400-yard-long stretch of Class II rapids below
Weston dam in Skowhegan.

Lower Kennebec River

Within an hour’s drive of Augusta there are five noted river
segments that offer whitewater canoeing and kayaking. ©On the
Cobbosseecontee Stream, there is an 8-mile stretch from the
Cobbosseecontee Lake outlet to Routes 126 and 2 that meanders
through several small ponds and has Class I and II rapids. On
the Little Androscoggin River, there is a 12-mile stretch above
West Paris to South Paris that is run in the spring and has a
short section of Class II to III whitewater. The Nezinscot River
has a 12-mile stretch from Buckfield to Turner Center that is
mostly flat water through meadows and woods with several rapids.
The St. George River has a 6-mile stretch of river from Searsmont
to North Appleton that is run in the spring and has some Class I
to III rapids and a 26-mile stretch of river from North Appleton
to Thomaston passing through several ponds with easy river
sections punctuated with several sharp, Class III drops. The
Sheepscot River has a 12-mile stretch from North Whitefield to
Head Tide with good current and Class I to II rapids and a 13-
mile stretch from Head Tide to Wiscasset.

3.1.8.3 Recreation Use and Tourist Spending

Although comprehensive visitation records of recreational
use in the Kennebec River Basin are unavailable, the applicants
estimated development-specific recreation use. At the 11
projects, applicants estimate that there were nearly 900,000
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user-days® of recreation in 1991. About half of the

recreational use was in the vicinity of Moosehead Lake and a
quarter was on Messalonskee Lake. Fishing and boating have the
highest estimated participation rates. Nearly all (92 percent)
recreation was day use, and camping represented the night use in
the project areas. Nearly 80 percent of the recreational
activity occurred during the summer season. Snowmobiling and ice
fishing were the primary winter recreational activities.

The Maine Tourism Coalition (1992) estimates that the
economic impact of tourism statewide in 1991 was $2.75 billion.

Tourist expenditures in 1991 in the Kennebec River Basin were
$177 million and $55 million in the Katahdin/Moosehead Lake area.

3.1.9 Land Use

The principal land use features of the Kennebec River Basin
include the scenic Moosehead Lake region; the small industrial
towns of Madison and Skowhegan and city of Waterville along the
forested river corridor; and the city of Augusta. The map in
Figure 3-10 shows political gsubdivisions. There are
concentrations of settlement along Route 201 between the highway
and the river. Pulp and paper-related activities including
timber harvesting dominate land use in the upper and middle
segments of the river basin. Agricultural land use is common in
the southern portion of the basin.

CMP owns in fee or holds flowage rights to approximately
6,200 acres of project lands at the Moosehead, Moxie, Wyman,
Williams, Weston, Fort Halifax, and Messalonskee Projects (Table
3-14).

§ A recreation user-day is defined as 12 person-hours,

which may be one person for 12 hours, 12 persons for one hour
each, or an equivalent combination of individual or group use,
either continuous or intermittently (Walsh, 1986, pp. 68-69).
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Table 3-14. Shorelands owned by CMP and KWP?

Project lands Nonproject Total
Project in acres lands? acres
Moosehead Lake 5.01 0 5.01
‘Moxlie Pond T 26.5 26.5
Wyman 1,304.7 803.9 2,108.6
Weston 21 .4 9.5 30.9
Fort Halifax 8 4.4 12.4
Messalonskee Projects 72.8 232.4 305.2
Total 1,438.41 1,050.2 2,488.61

' This table does not include nonshoreline lands owned by CMP and
affiliates within the Kennebec River Basin.

2 Land now owned by the licensee, acquired with and which abuts
project land, as defined in Exhibit G of relicensing application
and revised by CMP in its filing dated April 8, 1996.

3.1.9.1 Maine Land Use Regulation Commission

Land use is controlled by townships in the lower basin and
by MLURC for the unincorporated areas in the upper basin. MLURC,
created in 1969, established three resource-based zoning
districts to ensure compatibility of future development with
existing land use and natural resources. Zoning districts
include protection, development, and general management:

. Protection Districts (P) are areas in which development
would jeopardize unusual or fragile natural resources.

. Development Districts (D) are designated areas of
existing residential, commercial, industrial, or

recreational development where future compatible
development is encouraged.

. General Management Districts (M) are existing and

recommended areas of commercial forest-product or
agricultural use (MLURC, 1991).

Most undeveloped land around Moosehead Lake and Moxie Pond
is included in resource protection districts, which are used to
regulate development and land use to protect recreation
potential, fishery habitat, and scenic character.

MLURC requires a minimum setback of 100 feet from the

shoreline of lakes and ponds and 75 feet from stream or river
shorelines. Structures built within 500 feet of the normal high
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water mark can be no higher than existing screening vegetation or
25 feet high, whichever is greater. Vegetative buffers must be

maintained within 75 feet of the high water mark of streams, and
100 feet of the high water mark of lakes and ponds (MLURC, 1991).

The Maine Wildland Lakes Assessment surveyed the resource
values of 1,500 lakes with surface areas of 10 acres or more.
Information was collected on fisheries, scenic quality, botanic
features, physical resources, wildlife, shoreline character, and
cultural resources. Based on the survey and subsequent lakes
action program, MLURC adopted a general planning guideline to
ensure that development on lakes remains below an average of one
dwelling per 400 feet of shore frontage and one dwelling per 10
acres of lake surface area. More specifically, MLURC developed
seven lake management classifications (Table 3-15).

MLURC initially classified Moosehead Lake as an MC3 lake.
It recognized, however, that the MC3 criteria are not
sufficiently refined for properly managing large lakes that are
appropriate for a mix of conservation and development and that
are likely to be under intensive development pressure. Moosehead
Lake was considered a special case and was reclassified as an MC7
lake subject to further study. MLURC also placed Moxie Pond in
MC7.

3.1.9.2 Maine Shoreland Protection Act

The Maine Shoreland Protection Act of 1971, as amended,
requires all municipalities or MLURC to adopt, administer, and
enforce ordinances that regulate land use activities within 250
feet of great ponds, rivers, freshwater and coastal wetlands, and
tidal waters. Land use controls provided for in the Shoreland
Zoning Act include a minimum lot area and minimum 100-foot
shoreline frontage; structure setbacks of 75 feet; clearing
limitations, including a minimum of 75 feet of vegetative buffer
along the shoreline; timber harvesting limitations; erosion and
sedimentation control; sewerage disposal; and provisions for
nonconforming uses. The towns along the Kennebec River have
adopted these provisions. Communities may adopt more restrictive
ordinances. In addition, the city of Augusta adopted a Kennebec
Greenway Plan as part of its Growth Management Plan.
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Table 3-15. Lake management classifications

Class

Characteristics

1

High value, least accessible, and undeveloped lakes.
MLURC's goal is to preserve the best examples of these
pristine lakes by prohibiting development within 0.25
mile of their shores and restricting permanent vehicular
access. Existing timber harvesting standards are
sufficient to protect resource values. Some lakes that
meet MCl criteria are not included because they are
already protected by remote pond zoning.

High value, accessible, undeveloped lakes. Density
restrictions are applied within 500 feet of the
lakeshore. Variances on density may be allowed based on
a lake concept plan. Existing timber harvesting
standards are sufficient to protect resource values.

Potentially suitable for development based on available
information on water quality, access, conflicting uses,
shoreland availability, water level fluctuation,
location, regional considerations, and special planning
needs. Additional responsible development is allowed.
MLURC will waive adjacency criterion for development
proposals subject to water quality and soil suitability.

High value, developed. MLURC will allow a reasonable
level of residential and recreational development while
conserving natural resource values and maintaining
undeveloped shoreland areas. Cluster development is
required to protect natural values except where clearly
inappropriate due to site characteristics.

Heavily developed lakes. MLURC will require cluster
development to maintain natural qualities and scenic
values and retain some undeveloped shoreline.

Remote ponds -- inaccessible, undeveloped lakes -- with
coldwater game fisheries. MLURC prohibits development
within 0.5 mile of ponds to protect the primitive
recreational experience and coldwater lake fisherieg in
remote settings.

Not otherwise classified, including many lakes with
multiple outstanding or significant resource values.,
MLURC will manage these lakes for multiple use including
resource conservation, recreation, and timber
production, giving specific consideration to identified
resource values when evaluating the merits of lake-
related rezoning and permit applications.

Source: MLURC, June 7, 1990.
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3.1.10 Socioeconomics

Our regional socioeconomic analysis includes eastern Maine
and the Kennebec River Basin within Kennebec, Somerset, and
Piscataguis Counties. The Kennebec River Basin encompasses four
cities (Augusta, Waterville, Gardiner, and Hallcowell), 96 towns,
and some 60 unorganized townships. Except for an urban corridor
along the lower main stem of the river, the Kennebec River Basin
is predominantly rural. Of the 156 minor civil divisions in the
basin, more than 70 are unpopulated and more than 20 sustain
populations of less than 500. The northern areas primarily serve
as a resource base for forest-related industries that originated
in the basin during the 1800’s, and these areas have remained
less densely populated. The increase in recreational use of
upper basin land and water resources has resulted in a peak
seasonal population that is three to ten times greater than the
permanent population of that region.

3.1.10.1 Population Characteristics

The state of Maine covers some 33,265 square miles, and its
1992 population of 1,236,300 ranked 39th in the nation (Commerce,
1994) . Kennebec, Piscataquis, and Somerset are 3 of the 16
counties in Maine. None of these counties is part of a
Metropolitan Area as defined by the U.S. Bureau of the Census.
Kennebec County’s 1992 population of 117,100 ranked 4th in the
state. Piscataquis County’s 1992 population of 18,800 ranked
16th in the state, and Somerset County’s 1992 population of
50,800 ranked 8th. Population has increased by approximately 22
percent in Kennebec County, 15 percent in Piscataquis County, and
23 percent in Somerset County from 1970 to 1330 {Commerce, 1970,
1990, and 1994) .

3.1.10.2 Per Capita Personal Income

In 1992, Maine had a per capita personal income (PCPI) of
$18,163. This PCPI ranked 34th in the United States and was 90
percent of the national average ($20,105). In 1982, Maine's PCPI
of $9,653 ranked 39th in the United States. The average annual
growth rate of PCPI in Maine over the past 10 years was 6.5
percent; the national average annual growth rate was 5.7 percent.

In 1992, Kennebec County had a PCPI of $18,680. This PCPI
ranked 5th in the state, and was 103 percent of the state
average, and 93 percent of the national average. In 1982,
Kennebec’s PCPI of 39,852 also ranked 5th in the state. The
average annual growth rate of PCPI in Kennebec County over the
past 10 years was 6.6 percent.

In 1992, Piscataquis County had a PCPI of $14,138. This
PCPI ranked 16th in the state, and was 78 percent of the state
average and 70 percent of the national average. In 1982,
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Piscataquis’ PCPI of $8,588 ranked 11th in the state. The
average annual growth rate of PCPI in Piscataquis County over the
past 10 years was 5.1 percent.

Somerset’s 1992 PCPI was $15,090. This PCPI ranked 12th in
the state, and was 83 percent of the state average and 75 percent
of the national average. 1In 1982, Somerset’s PCPI of $8,460 also
ranked 12th in the state. The average annual growth rate of PCPI
in Somerset County over the past 10 years was 6.0 percent.

3.1.10.3 Labor Force

There are three labor market areas (LMAs) that encompass the
study area; Augusta, Skowhegan, and Waterville. LMAs include a
central city or cities and the surrounding territory within
commuting distance. It is an economically integrated
geographical unit within which workers may readily change jobs
without changing their place of residence (Maine Department of
Labor, 199%2).

Civilian labor force estimates for these Maine LMAs show a
seasonal variation in employment. The 1992 labor statistics show
a statewide seasonal variation in total nonfarm wage and salary
employment from a peak of 528,160 jobs in October to a low of
490,960 jobs in February (about a 7 percent variation). The
Augusta LMA peaked in June at 37,600 and was at a low of 35,270
in February (about a 6 percent variation). The Skowhegan LMA
workforce peaked in December at 18,080 and was at a low of 15,580
in February (about a 14 percent variation). The Waterville LMA
showed a peak workforce of 19,810 in September and was at a low
of 18,650 in August (about a 6 percent variation) (Maine
Department of Labor, 1992). The Waterville LMA's employment
variation can be attributed in part to a seasonal population
associated with Colby College, which is in Waterville.

The construction trades also showed some seasconal variation
in the study area LMAs, with higher employment during the summer
and fall months and lower numbers in the winter. Annual average
construction employment for the 1992 period in the Augusta LMA
was 1,440, 1,420 in the Skowhegan ILMA, and 730 in the Waterville
LMA.

The 1992 average monthly unemployment rate for the state of
Maine was 7.1 percent. The three LMAs reported similar average
monthly unemployment rates during the 1992 year; Augusta, 6.3
percent; Skowhegan, 9.7 percent; and Waterville, 7.4 percent.
These figures also vary seasonally, showing decreased
unemployment rates during the May through October period (Maine
Department of Labor, 19%92).
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Augusta LMA

Reported employment in the Augusta LMA grew at a rate of 18
percent from 1981 through 1992. This is a modest rate of growth
when compared to the state’s increase of 23 percent for the same
time pericd. Government has been and remains the dominant
employer in the LMA, representing 39 percent of the total
employment in the area in 1992. The trend in the Augusta LMA's
employment base during the 1980's was away from the area’'s
manufacturing sector and more toward employment in a variety of
other sectors. Manufacturing employment actually decreased by
1,410 jobs during this period, and the percentage of jobs in
manufacturing decreased from 15.8 percent of the area’'s base in
1981 to 9 percent of its base in 1992,

Even though the employment trend in the Augusta area was
away from manufacturing, the types of growth in the retail and
gservice sectors that were experienced in the state did not occur
at the same rate in Augusta. In 1981, those two sectors
accounted for 28 percent of the employment in the Augusta LMA.
In 1992, this had increased to 33 percent. In the state as a
whole, the employment base in these two sectors grew from 29.5
percent in 1981 to 46 percent in 1992.

Between 1981 and 1992, the total net gain of 6,550 in
reported employment in the Augusta LMA took place in a number of
sectors. The government sector reported a gain of 2,460; the
services sector a gain of 2,580; the wholesale trade sector a
gain of 870; the retail sector a gain of 1,200; and the
finance/insurance/real estate sector an increase of 530.

A few employment sectors in the Augusta LMA that are worthy
of additional menticon are the health services sector, the banking
sector, and the wholesale trade sector. These three sectors have
all demonstrated healthy growth in the last decade as a result of
significant investments by a number of businesses and
organizations. Employment levels have increased in all of these
sectors and have assisted in the transition away from the area’s
traditional manufacturing base.

Skowhegan LMA

Reported employment in the Skowhegan LMA grew at a rate of
18 percent from 1981 through 1992. The manufacturing sector
remains the dominant employer in the LMA, representing 33 percent
of the total employment in the area in 1992.

Manufacturing employment peaked in 1985 at 7,655 positions,
up from 4,130 in 1975, and dropped to 5,660 in 1992. During the
late 1980's, there was a small decline in durable manufacturing
(0.5 percent) and the loss of 20 jobs in nondurable production.
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Nondurable manufacturing activity currently provides 60 percent
of the industrial production jobs in the Skowhegan LMA.

The Skowhegan LMA, like other areas of New England,
experienced major overall job growth in the mid- to late-1980's,
followed by stagnation over the past 2 years. Some industries,
particularly construction, are more sensitive to short-term
patterns than others (KVCOG, 1994).

Waterville LMA

Reported employment in the Waterville LMA grew at a rate of
13 percent from 1981 through 1992. The services sector remains
the dominant employer in the LMa, representing 36 percent of the
total employment in 1992. Manufacturing employment decreased by
1,430 jobs (minus 45 percent). During the period 1981 to 1992,
the percentage of jobs in manufacturing decreased from 28 percent
in 1981 to 17 percent.

Between 1981 and 1992, the total gain of 2,520 in reported
employment in the Waterville LMA took place in a number of
sectors. Total nonmanufacturing gained 25 percent (3,960 jobs) .
The services sector gained 36 percent (2,150 jobs), and the
retail/wholesale sector gained 26 percent (1,340 jobs) .

In the services sector, the big increases were in business,
health care, and social services. In the retail sector, the
largest increases occurred in general merchandise stores, food
stores, car dealerships, service stations, and eating and
drinking establishments.

3.2 RESOURCES THAT MAY BE CUMULATIVELY AFFECTED

Because operation of many of the hydroelectric projects on
the Kennebec River Basin is so integrated, changing operations at
one project to accommodate environmental and generation
enhancements may have environmental or generation consequences at
other projects. Affected projects may ncot be included in the 11
projects that we consider in this EIS. 1In the following section,
we describe resource areas that may be cumulatively affected and
the basis for our conclusions. We confine our analysis of
cumulative environmental censequences to these specific resource
areas.

Changes in flows at any project can affect the amount of
water that is available at other projects and in other river
reaches. As a result, flood storage capacity, ability to provide
minimum or targeted flows for environmental purposes, and, in
some cases, water quality may change. Recommended flow changes
at the Moosehead Project could affect flows (and lake water
surface elevation) from Flagstaff Lake, the other major storage
reservoir in the upper Kennebec River Basin. If such changes
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occur, the water quantity in the Dead River could be affected,
along with aquatic biota. We address these potential cumulative
effects in sections 4.1.2.9 and 4.1.3.13 of this EIS.

Changes in flow also may influence the annual generation of
downstream hydroelectric projects. We guantify these potential
generation influences in Section 2.6 and Appendix D.

If existing or proposed changes in project flows alter
downstream flows, resident aquatic biota beyond the river reach
downstream of specific projects may be affected. Cumulative
impacts also can accrue to anadromous fish when more than one dam
is downetream of habitat identified for potential anadromous fish
production. These impacts are associated with upstream and
downstream fishway passage inefficiencies for both young and
adult fish. We discuss these cumulative impacts in Section
4.1.3.13.

Creation of recreational facilities at specific
hydroelectric projects may have a cumulative impact on regional
recreational resources. We assess these potential regional
impacts in Section 4.1.7.12.

3.3 SITE-SPECIFIC RESOURCES
3.3.1 Geology and Soils
3.3.1.1 Moosehead

Bedrock geology in the Moosehead Project area consists of
igneous and metamorphosed sedimentary rocks of Cambrian to
Devonian ages. Because the project area is large, there are many
bedrock formations. Major formations include the Kennebec, the
Lobster Mountain, and the Ronco Rock of the Ordovician age; the
Dead River Formation of the Ordovician to Cambrian ages; and the
Hurricane Man Formation of the Cambrian age. There also are many
minor formations, several of which contain fossils. The Moxie
Pluton, which is an underground intrusion of igneous rock, is
also intruded into the bedrock in this area. This pluton has
been exposed because overlying areas have eroded.

Ssurficial geology is dominated by glacial till, and there
also are glacial stream deposits. There are no glacial marine
deposits, however, because the postglacial inland sea that
covered the southern portion of the state did not come this far
north (see Figure 3-2)}. There are esker remnants in the Beaver
Cove area.

Although there are no registered bedrock or surficial
geologic critical areas in the project area, there are three
bedrock outcrops of geologic interest. All three illustrate
mineralogies and textures in the Moxie Pluton from fractional
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crystallization in a magma chamber. These sites are not affected
by present operating water levels at the project.

Beck (1990) conducted mineral exploration around the
Cambrian and Ordovician volcanics that bisect the Moosehead
region. Results show that there are no known bedrock mineral
deposits in the project area.

Photographs taken during recent site visits indicate that,
in general, the banks of the Kennebec River at the Mcosehead
Project are either well armored with gravel and cobbles or well
vegetated.

3.3.1.2 Moxie

Bedrock geology in this project area consists of sedimentary
rocks of the Devonian age that have been minimally metamorphosed.
They include the Carrabassett Formation (a massive, dark gray
slate) and the Hildreths Formation (a thin, volcano-clastic and
calcareous deposit). The project area has been intruded by two
types of Devonian plutons. The Moxie Pluton is an elongated,
sinuous pluton that is 75 kilometers long and 3 to 10 kilometers
wide. It trends southwest to northeast across Moxie Pond and
Moosehead Lake and contains minerals rich in iron and magnesium,
The Bald Mountain Pluton is an ellipsoid that is 8 miles along
its long axis. Moxie Pond traverses the northwest corner of this
pluton. -

Surficial geology is dominated by glacial till present as
hills and hummocks often oriented parallel to the flow of the
glacial ice movement. There are no glacial marine deposits
because the postglacial inland sea that covered the southern
portion of the state did not come this far north (Figure 3-2).
There also are minor examples of other glacial deposits in the
project area, including: end moraine deposits near the Mosquito
Narrows (till and/or sand and gravel deposited at the margin of
melting glaciers); glacial stream deposits at the Mosquito
Narrows; and large, glacially transported boulder outliers
between Caribou Narrows and Black Narrows that may be related to
end moraine deposits.

Soils in the project area are a very poorly to somewhat
eXcessively drained soil, shallow to deep, and develcped in
glacially deposited formations. Photographs from recent site
visits indicate that, in general, the Kennebec River at the Moxie
Project flows through bedrock outcrops and is unlikely to show
ercsion or slumping. The impoundment appears to be well
vegetated along its banks.

There are no registered critical areas, bedrock or
surficial, in the project area.
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There is one known mineral occurrence in the project area.
Nickel minerals have been found in association with the
pyrrhotitic gabbro in the Moxie Pluton. This rock type crosses
Moxie Pond near Black Narrows. It is unlikely, however, that
this would be an economic source of nickel in the foreseeable
future.

3.3.1.3 Wyman

Bedrock geology in this project area consists of
metamorphosed sedimentary rocks of the Silurian and Devonian
ages. They are referred to as the Perry, Smalls Falls, and
Madrid Formations. The Lexington Batholith, formed in the
Devonian age, occupies the western edge of Wyman Lake 7 miles
north of Wyman dam.

surficial geology consists of glacial tills, glacial stream
deposits, and minor occurrences of glacial marine transgression
sediments. The eastern side of Wyman Lake is composed of glacial
tills and bedrock exposures, and the west bank is almost entirely
till. Glacial streams have deposited extensive amounts of gravel
in the project area because of meltwater that flowed off the
glacial ice onto the land surface. These deposits are probably
up teo 250 feet thick. There are also numerous esker deposits on
both sides of the river (Beck, 1987).

Soils within the project area belong to the Adams-Walpole-
Buxton Association and occupy a band that is 1 to 3 miles along
both sides of the Kennebec River within the impoundment. This
association is characterized by "deep, poorly to excessively
drained, nearly level to moderately steep loamy sands and fine
sandy loams that formed in glacial outwashes and silt loams that
formed in marine or lacustrine sediments, or both" (8CS, 1972} .
Photographs from recent site visits show that, in general, the
river banks at the Wyman Project are either well armored against
erosion with banks consisting of gravel and cobbles, well
vegetated, or flows through bedrock.

There are no registered critical areas, bedrock or
surficial, in the project area. There are no known bedrock

mineral deposits, and it is not likely that any would be sought
or discovered in the foreseeable future.

3.3.1.4 Williams

The Williams Project has already been issued a license. We
include it in ocur evaluation, however, because of possible
effects of upstream operating conditions. Bedrock in the area of
this project is metamorphic, and it includes quartzite, meta-
graywacke, meta-siltstone, slate, and meta-sandstone. Soils in
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the project area include loamy sands and fine sandy loams, formed
in glacial outwash deposits, and silt loams formed in lacustrine
sediments.

.. __ CMP identified several areas where wave action, iee, and
reservoir fluctuations caused minor erosion of unconsolidated
impoundment banks. Because the impoundment surface level would
not be raised and operation of the project would not be changed,
however, the rate of shoreline erosion would not increase.
Photographs from recent site visits show that, in general, the
river banks at the Williams Project are either well armored
against erosion and banks consist of gravel and cobbles or are
well vegetated, although there are deposits of silt and sand in
the drawdown zone.

3.3.1.5 Sandy River

Bedrock geology in this project area consists of
metamorphosed sedimentary rocks of the Silurian age. The most
predominant is the Sangerville Formation, an interbedded pelite
and limestone and/or dolostone {Crock, 1993).

The surficial geologic deposits in and near the project area
include predominantly late Pleistocene glacial marine sediment
with overlying glacial stream deposits. There are glacial till
deposits at higher elevations. Modern alluvial sediments and
structures have been and are being developed in the existing
Kennebec flood plain {(Crock, 1993). Photographs from recent site
visits show that, in general, the river banks at the Sandy River
Project are either well armored against erosion with banks
consisting of gravel and cobbles, flow through bedrock outcrops,
or are well vegetated. There also is evidence of minor bank
slumping and erosion.

One such erosion site was identified in comments provided by
a Norridgewock, Maine, landowner during public meetings on the
Kennebec River Basin Draft EIS held in February 1996. The
landowner’s farmland on the floodplain of the Sandy River Project
impoundment has experienced flooding events periodically from
1979 to 1996. A January 1996 ice jam induced flood-caused loss
of a considerable quantity of soil from a 1,500-foot-long swale
and a deeper, 100-foot-wide by 300-foot-long gully that formed
acrogs the cornfield.

There are no registered bedrock critical areas or lithic raw
material sources in the project area {(Crock, 1993).

3.3.1.6 Weston
The EA previously produced for this project identifies some
erosion problems associated with its operation. Based on

observations at the impoundment by GEI Consultants, Inc. (GEI)
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the project as it exists, however, contributes only minorly to
existing erosion within the project boundary. Flood event river
flows and nonproject impacts on shoreline vegetation are the
controlling factors of erosion in the project area.

The upstream 4.5 miles of the reservoir are underlain by
granite. Metamorphosed sediments underlie the remainder of the
project area: the lower portion of the reservoir, the dams and
powerhouse, and the river reach downstream to the Shawmut
reservoir. The predominant unconsolidated deposits in the area
are of glacial origin, including: tills, eskers, and glacial-
marine silts and sands (commonly known as the Presumpscot
Formation} .

The river banks downstream of the dam consist primarily of
steep, scoured bedrock outcrops. Most impoundment shoreline is
moderately steep unconsolidated banks rising to a relatively flat
flood terrace. The impoundment shoreline is generally stable.
There are, however, some areas of shoreline erosicn and slumping.
Photographs from recent gite visits show that, in general, the
river banks are either well armored against erosion with banks
that consist of gravel and cobbles, flow through bedrock
outcrops, or are well vegetated.

While there are no registered critical areas, bedrock or
surficial, in the project area, one bedrock outcrop showing the
vertical bedding may be considered for registration. This
outcrop, below Weston dam in Skowhegan, has educational value but
it is not a vital part of interpretation of regional geology.
This site is not affected by current operating water levels.

There are no known bedrock mineral deposits, and it is not
likely that any would be sought or discovered in the foreseeable
future.

3.3.1.7 PFort Halifax

Bedrock geology in this project area consists of
metamorphosed sedimentary rocks of the Silurian age, which are
referred to as the Waterville Formation (Beck, 1990).

Surficial geology consists of unconsolidated sediments
including postglacial alluvial deposits and deposits directly
related to glaciers and glacial movement. Specific sediments
include: glacial-marine deposits (the Presumpscot Formation) and
glacial till (a thin veneer of unsorted material covering the
high lying areas of bedrock, and more modern alluvial structures
related to the Sebasticook River and its tributaries). There are
also some other minor glacial structures, including DeGreer
moraines (short, arcuate ridges that are oriented parallel to the
edge of the former ice sheet and exclusively below the marine
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limit) and drumlins (glacially streamlined hills compeosed of till
and elongated in the direction of ice flow).

Photographs from recent site visits indicate that, in
general, the river banks at the Fort Halifax Project are well
vegetated and have small sections of naturally armored bank.

There are no registered critical areas in the project area.
There is one area, an outcrop of the Waterville Formation below
Fort Halifax dam, however, that may be considered because it is
an important educational and interpretive outcrop.

There are no known bedrock mineral deposits, and it is not
likely that any would be sought or discovered in the foreseeable
future.

3.2.1.8 Messalonskee

The geologies of the Oakland, Rice Rips, Automatic, and
Union Gas Projects are similar, and there are few geology and
soils issues. Therefore, in the following section, we describe
site-specific geology and soils resources for the Messalonskee
projects as one.

Bedrock geology in this area consists of metamorphosed
sedimentary rocks of the Silurian age. They are the Waterville
Formation, the Sangerville Formation, and an unnamed pelitiec rock
unit between these two formations.

Surficial geology consists of postglacial alluvial and
glacial deposits, which include glacial till, glacial stream, and
glacial marine deposits. The southeastern boundary of
Messalonskee Lake is formed by the Belgrade Esker/Delta Complex.

Soil types vary from silty loams in the Messalonskee and
Belgrade Stream areas to sandy loams in the Messalonskee Lake
area. Soil associations include the Scantic-Ridgebury-Buxton at
Belgrade Stream, the Hollis—Paxton—Charlton-Woodbridge along
Messalonskee Lake, and the Buxton-Scio-Scantic along Messalonskee
Stream. Photographs from recent site visits show that, in
general, the river banks in the area are either well armored
against erosion with banks that consist of gravel and cobbles or
are well vegetated.

There are no registered critical areas in the project area.
Several sites within the Belgrade Esker/Delta Complex, however,
have been recommended for inclusion. One site, the Pine Grove

Cemetery Delta, either abuts or enters into the project area and
provides documentation of past glacial history and processes.
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There are no known bedrock mineral deposits, and it is not
likely that any would be sought or discovered in the foreseeable
future.

3.3.1.9 Edwards

Bedrock geology in this project area consists of meta-
sediments of the Silurian and Ordovician ages. These sediments
are referred to as the Waterville and Vassalboro Formations.
There are no faults, but some miner earthquakes agsociated with

movement several miles below the gurface have been reported.

Although the general topography in this region was fairly
well defined before the last ice age, present surficial geologic
structures and deposits'have'beéﬁ‘pfimariiy"defiﬁed by more
recent glacial, glacial-marine, and postglacial alluvial
processes. There are several deltas generated as a result of
meltwater streams near Augusta but they appear derived from the
Belgrade Esker Complex. A meltwater stream flowed along the
course of the Kennebec River, as evidenced by esker deposits
adjacent to the river. Glacial till is delineated as a surficial
deposit over about 4 percent of the area, but it underlies other
formations over a larger part of the area.

The Kennebec Esker, which runs adjacent to the west bank of
the impoundment between Augusta and Waterville, 1is an active
gource of sand and gravel, and it may be a source of groundwater.
The glacial-marine deposit referred to as the Presumpscot
Formation may exist over the entire project area, or it may be
intermixed with the above landforms. Modern alluvial processes
related to river flow in the Kennebec River have reworked this
project area into its current state.

There are two soil associations that developed on the

glacially deposited surficial material within this project area

(Faust, 1978). 1In the following section, we describe these
associations, emphasizing physical origin and susceptibility to
erosion.

The Buxton-Scio-Scantic Association is delineated over most
of the area and comprises most of the impoundment banks. The
soils in this association developed on lacustrine and marine
sediments, are moderately well to poorly drained, and are
typically silty or fine sandy soils. Wetness and permeability
are the major limitations for use of this soil. Supplemental
drainage and erosion controls are the major concerns for use
management. The erosion hazard is defined as slight to moderate

- -—depending on the_vegetation cover, slope steepness, and other
site-specific conditions.

The Hinckley-Windsor-Deerfield Association is delineated
over a small part of the area (a 0.75-mile stretch on the west
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bank just before the outlet of Sevenmile Stream and a 2-mile
section on the east bank south of Waterville between about 14 and
16 miles from the dam). These soils developed on esker and
glacial outwash deposits and tend to be coarse, deep, and
excessive to moderately well drained. The erosion hazard of
these soils is slight.

The soil types that make up the associations generally
consist of silty loams and very fine to fine sandy loam and loamy
sand, which are derived from the glacial till, glacial stream,
glacio-marine, and alluvial surficial deposits that they overlie.
Given that the topography along the river bank is relatively
steep, and that the soils are generally slightly to moderately
erodible, land use is limited largely to sand and gravel
operations and an occasional industrial or residential property.

While there are no registered critical areas, the Kennebec
Esker Complex and several fossil locations have been considered
for inclusion in the register or described as valuable examples
of geologic formations. ‘The Kennebec Esker Complex is presently
being affected by sand and gravel operations, which are leading
to the partial or complete removal of sections of this resource.

There are no known bedrock mineral deposits in the project
area, and it is not likely that any would be sought or discovered
in the foreseeable future.

3.3.2 WwWater Quantity and Quality

In the following section, we summarize water quantity and
quality issues specific to each project.

3.3.2.1 Moosehead

Moosehead Lake operates as a headwater reservolir supplying a
relatively uniform and reliable flow to the downstream reaches of
the Kennebec River. This project supplies approximately half of
the total stored water on the river. The exXisting water level
management of Moosehead Lake is governed, in part, by an informal
agreement between KWP and MDIFW for the protection of lake trout
spawning areas.

In accordance with this agreement, water level is controlled
to maintain Moosehead Lake at or near (within 1 to 1.5 feet of)
full pond elevation (1,029 feet above mean sea level [msl])
throughout the summer recreation season (MLURC, 1995). Drawdown
of Moosehead Lake is initiated after Labor Day, with the maximum
drawdown elevation of 1,024.5 feet msl targeted for October 10.
If climatic conditions or circumstances beyond KWP’s control do
not allow the water level to reach the target elevation by
October 10, the lake may be drawn down after October 10 as much
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as 2 feet, but no lower than the target elevation of 1,024.5 feet
msl {(MLURC, 1995}.

The lake is allowed to partially refill during the late fall
and early winter, and then it may be drawn down again in the
winter to provide capacity to dampen flow from spring rains and
snowmelt that begins in late March or early April. Maximum lake
level is typically reached in mid May. The average annual
fluctuation of the lake water level is 2.9 feet, but historically
it can be as much as 7.5 feet (based on data from 1972 to 1988) .
Precipitation patterns and downstream water needs govern the
degree of fluctuation in a particular year.

Iinflows from one reservoir upstream of Moosehead, the
Brassua Project on the Moose River, are regulated to help
maintain flows to the Kennebec River while allowing Moosehead
Lake to remain close to full during the summer. This upstream
regulating reservoir also helps to partially refill Moosehead
Lake after the fall drawdown. The other reservoir upstream of
Moosehead is First Roach Pond on the Roach River. MDIFW owns and
operates the dam and manages the flow to protect and enhance
1andlocked salmon and brook trout spawning and nursery areas in
the Roach River. First Roach Pond is drawn down by mid-October
(letter from MDIFW to the Commission dated April 4, 1996} .

There are two outflow locations from Moosehead Lake: the
Fast and West Outlets. The existing license for the Moosehead
Project requires continuous minimum flows of 200 cfs from the
East Outlet and 25 cfs from the West Outlet. This license also
contains a ramping restriction that limits the rate of change in
flow to no more than 350 cfs per minute at each outlet dam. The
East and West Outlets join at Tndian Pond, the next downstream
impoundment, approximately 4 and 10 miles downstream of Moosehead
Lake, respectively.

According to the U.S. Department of the Army, Corps of
Engineers (Corps), the upstream Kennebec storage reservoirs,
particularly Moosehead and Flagstaff, provide congiderable flood
control benefits by reducing the frequency and magnitude of
flooding in the Kennebec River Basin, including the lower basin
(Corps, 1989). Moosehead Lake provides 48 percent of the total
reservoir storage available for flood control on the Kennebec
River above Bingham (Corps, 1985) . Moosehead Project operations
have been refined to mitigate downstream flood flows by: (1)
maintaining an additional 4- to- 6-inch freeboard below full pond
elevation until after the snowpack has been largely depleted, and
(2) targeting a deeper drawdown level prior to the spring runoff
to provide about 9 percent more available storage volume than the
historic drawdown for the system. These measures help reduce oOr
delay the discharge of high flows because they make use of the
additional short-duration storage capacity.
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KWP collected water quality data in 1989 that indicate
seasonal stratification. Temperature in the lake varies during
the year, from stratification during the summer to fall overturn
and restratification in late spring. The DO content also changes
seasonally on a percent saturation basis. Percent saturation
values in the hypolimnion’ tend to decrease with time during
thermal stratification. DO concentrations in the lower depths of
the lake decrease prior to fall overturn. MDEP concludes that
the East and West Outlets downstream of the respective project
dams meet applicable Maine DO standards (MLURC, 1995).

Color values measured in Moosehead Lake and its outlets in
1989 were low compared to other lakes in Maine, suggesting
relatively low concentrations of dissolved organic compounds in
the water column. Total phosphorus concentrations measured in
Moosehead Lake and its cutlets in 1989 ranged from 3 to 10
micrograms per liter (rg/1) well below 15 ug/l, which MDEP
considers indicative of potential eutrophication problems.
Secchi-disk transparency (a measure of water clarity) measured in
1989 was consistent with a trophic classification of
oligotrophic® (versus eutrophic®). The chlorophyll-a
concentrations (a measure of a water body’s primary productivity
attributable to phytoplankton!®) measured in 1989 were two to
five times higher than previously measured in Moosehead Lake by
MDEP. The chlorophyll-a concentrations measured in 1989,
however, may be inaccurate due to laboratory error. MDEP
concluded that the Moosehead Lake impoundment meets applicable
Maine standards for dissolved organic compounds, chlorophyll-a,
and Secchi-disk transparency.

Values of pH, a measure of the relative acidity of water,
weére near neutral or slightly acidic (ranging from 5.9 to 6.9) in
1989, The total alkalinity, a measure of a water body’'s ability
to buffer acid or resist further lowering of pH, suggest that
Moosehead Lake has poorly to moderately buffered water that is
typical of many lakes in the region (EPA, 1986).

! A deep, cold, and relatively undisturbed region in a
thermally stratified lake beneath the epilimnion.

°® Condition of a water body lacking in plant nutrients with
an abundance of DO throughout .

° Condition of a water body in which the increase in mineral
and organic nutrients has reduced the concentration of DO,
producing an environment that favors plants over animals.

" Minute, floating aquatic plants.
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In 1989, KWP also conducted studies to evaluate the
composition of agquatic macroinvertebrate!’ communities within
the East and West Outlets and beyond 1,000 feet of each outlet
dam, and within the pericdically dewatered ("littoral")} zone of
each stream. The results of the study indicate that
macroinvertebrate communities of the East and West Qutlets of
Moosehead Lake were typical of those found downstream of lakes
and reservoirs with filter feeding insects dominating, and that
these communities exist "as naturally occurs.® The studies also
showed that, although the densities of macroinvertebrates are
reduced in periodically dewatered "littoral" zones relative to
submerged zones, the reduction in density does not appear to
place any food resource limitations on fish populations. MDEP
has concluded that the Moosehead Project and the East and West
Outlets meet the appropriate Maine water quality standards for
the protection of aquatic life and habitat (MLURC, 1995).

Limited sampling of fish in Moosehead Lake conducted in
1987, 1992, and 1993 indicated the presence of mercury at
concentrations exceeding both Maine and federal guidelines. The
concentration of mercury was reported to be 0.47 milligrams per
kilogram (mg/kg) in the single landlocked salmon filet analyzed,
and 1.3 mg/kg in the single lake trout filet that was analyzed in
1987 (MDEP, 1987). The average concentration of mercury in
young, small lake trout filets was 0.39 mg/kg in 1992, and 1.03
mg/kg in larger lake trout in 1333 (MDEP, 1995). These
concentrations are within the range detected in numerous lakes
and ponds sampled in 1993 and 1924 by MDEP (MDEP, 199%4a).

As previously mentioned, Maine igssued an advisory for the
consumption of fish caught in all freshwater lakes and ponds in
the state due to presence of mercury. EPA’'s fish consumption
guideline for mercury is 0.6 mg/kg in edible fish tissue (EPA,

1993a). The U.S. Food and Drug Administration has established a
1.0 mg/kg mercury fish consumption guideline for edible fish
tissue (FDA, 1984). The presence of mercury in fish at

concentrations of concern for consumption is not unusual for
poorly buffered (e.g., low alkalinity) impoundments, lakes, and
ponds, particularly in the northern hemisphere. Mercury can
originate from natural sources, such as weathering of bedrock or
flooding and subsequent leaching from soil, and from industrial
sources discharging to water bodies or via atmospheric
deposgition. There are no industrial discharges to Moosehead
Lake.

3.3.2.2 Moxie

gince December 31, 1993, the Moxie Project has been operated
in a run-of-river mode with a small winter drawdown to protect

11 chiefly aquatic insects, plus mollusks, crustaceans, etc.
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the shoreline and docks from ice damage. The project does not
generate power, and there are no consumptive uses of project
waters.

Moxie Pond is designated as a great pond, and MDEP
classifies it as a Class GPA water boedy. The project to a point
1,000 feet downstream of the impoundment was reclassified in 1989
as Class A, and from this point to the confluence with the
Kennebec River as Class AA.

The Owners of the Moxie Project (Owners) conducted water
quality monitoring in Moxie Pond and Moxie Stream downstream of
the dams during summer 1990. The deep, north basin of Moxie Pond
exhibited a pronounced thermal stratification. Thermal
stratification was evident in the shallower, south basin of Moxie
Pond for only a short period of time during the monitoring
program. DO concentrations measured alsc reflect the effects of
stratification.

DO concentrations were found to be between 80 and 100
percent of saturation in the epilimnion'? of both basins of
Moxie Pond throughout summer 1990. The DO concentration in the
hypolimnion of the north basin was significantly depressed, with
concentrations recorded as low as 1 percent of saturation. DO
concentrations decreased as the summer thermal stratification
became more pronounced, limiting reaeration of the hypolimnetic
waters. DO concentrations in the hypolimnion of the south basin
were observed to decrease to 70 percent of saturation during
summer 1990, but later became supersaturated to greater than 100
percent due to full circulation and the presence of a small algal
bloom. The depletion of DO in the deep waters of Moxie Pond
probably is associated with natural sources, including
respiration®® from phytoplankton and decomposition of natural
organic matter in the water column.

Phosphorus concentrations averaged 0.0075 and 0.010 g/l in
the north and south basins, respectively, during summer 1990.
Such concentrations indicate a borderline oligotrophic/
mesotrophic, or unproductive to moderately productive, lake.
Secchi-disk transparency and chlorophyll-a measured during this
moniteoring round are consistent with the characteristics of a
borderline oligotrophic/mesotrophic lake. Color in Moxie Pond
ranged from 9 to 35 standard color units, indicating the presence
of dissolved organic matter in the water column. As previously

' The upper region of a thermally stratified lake with more
or less uniformly warm, circulating, and fairly turbulent water.

" The metabolic process by which an organism assimilates
OXygen and releases carbon dioxide and other oxidation products.
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mentioned, the decomposition of organic compounds can create an
oxygen demand that results in decreased DO concentrations.

The pH and total alkalinity of Moxie Pond suggest that the
impoundment 1is moderately acidic and is poorly to moderately
puffered, typical of many 1akes in the region (EPA, 1986} . The
concentration of other water gquality parameters measured in 1990
was generally within the range reported for lakes in North
america and consistent with values that would be expected in

borderline oligotrophic/mesotrophic lakes.

Temperature and DO were measured at four locations in Moxie
Stream twice during two consecutive days in summer 1990:
directly below the dam in the northern outlet of the project, and
below the dam and gated section of the southern outlet, above
Moxie Falls, and just upstream of the confluence of Moxie Stream
and the Kennebec River. In general, temperatures in Moxie Stream
decreased with distance downstream from the project impoundment.
DO concentrations exceeded 90 percent of saturation, compliant
with assigned water quality classifications.

3.3.2.3 Wyman

The Wyman Project is the second largest hydroelectric
project in Maine, with an installed capacity of 72 MW. Normal
operating flow releases cycle from approximately 6,240 cfs to a
minimum of 490 cfs, depending on electric demand and river
inflow. The minimum flow of 490 cfs is in accordance with an
informal agreement with MDIFW. The maximum generating flow
release is 8,500 cfs. When inflows are greater than 8,500 cfs
and the impoundment is full, excess flows are released through

the dam’s gates.

The Wyman Project is a weekly cyecling facility. The
facility is operated in coordination with upstream hydroelectric
projects so that the impoundment completes a drawdown cycle over
a week. The Wyman impoundment is typically drawn down by an
average of about 2 feet below full pond elevation during a
weekend. The impoundment is gradually refilled during weekdays
by peaking discharges from the Harris Project and releases from
upstream storage projects. This refill is irregular due to the
daily peaking releases at the Wyman Project. Peaking releases
normally occur during the day. Historically, the Wyman Project
impoundment was drawn down 8 to 12 feet during the late winter to
reduce the frequency and magnitude of flooding in the Kennebec
River Basin, including the jower basin. This drawdown ability
has not been used as frequently since 1983 when upstream
facilities were managed more intensively to help collect inflow
from snowmelt and spring rains. The Wyman Project drawdown
capability 1s still used to help reduce high flows and downstream
flooding.
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There are no major industrial or municipal wastewater
discharges to the Kennebec River in the Wyman Project area.

The Wyman Project impoundment is considered a great pond,
and has been designated a Class GPA water body. The Kennebec
River below Wyman is free-flowing for nearly 4 miles to the
Williams Project. This stretch was reclassified from Class B to
Class A in 1989. The impoundment is considered a second-order
dimictic lake.

Only limited water quality data have been collected for the
Wyman Project. MDEP reported a chlorophyll-a concentration of
1.2 pg/1l in 1977. CMP generated DO and temperature profiles
based on measurements made during summer 1984. The impoundment
was found to be thermally stratified, with a thermocline!® about
80 feet below the water surface. The deep thermocline is
attributed in part to the Wyman Project intakes, which are about
50 feet below the normal water surface. DO concentrations below
the thermocline measured that summer were gufficient to support
salmonids. DO concentrations declined approaching the bottom of
the impoundment, and were attributed to oxygen demand from
organic sediments possibly associated with historical log drives.

CMP performed additional water quality sampling in the Wyman
Project impoundment and tailrace in summer 1987. DO
concentration and temperature profiles that were constructed from
measurements made in the impoundment were substantially
consistent with the 1984 results, except that the sediment oxygen
demand observed was not as substantial as it was in 1984. The
results of pH, Secchi-disk transparency, total phosphorus,
chlorophyll-a, total alkalinity, and color measurements made in
1987 were also similar to the 1984 results. The mean summer
chlorophyll-a concentration measured in 1987 wag 0.8 ug/1,
similar to that measured in 1977. These consistent results
suggest that the trophic state of the impoundment may be stable
under the current operating conditions. Available data do not
indicate any buildup of nutrients or negative impact from water
releases from the hypolimnion.

The temperature and DO concentration of the tailrace water
measured on three days in 1987 were within Class A water quality
standards.

1 A lake that circulates or turns over twice per year:
during the spring after ice melt and during the late autumn/early
winter before the freeze over,

** The region in a thermally stratified body of water in which
the temperature decrease with depth is greater than that of the
water above and below it, separating the epilimnion from the
hypolimnion.
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Several studies examined the diversity of aguatic
macroinvertebrates in the free-flowing stretch of river
downstream of the Wyman Project. A 1374 study provided a general
indication that the fluctuating flows that result from peaking
operations at Wyman may have an adverse impact on the downstream
composition of macroinvertebrates, but drew no conclusion about

“the bioclogical significance of rhis condition (Trotsky and

Gregory, 1974). An aquatic macroinvertebrate study at the
project commissioned by CMP during summer 1991 concluded that
waters downstream of the Wyman Project may not be in attainment
with the applicable Maine aquatic life standards (Eco-Analysts,

~Inc., 1991}. The conclusions of the 1991 report suggest that a

sumber of factors may contribute to the observed imbalance in the
aquatic community, including project peaking operations,
inappropriate sampling jocations, inability to sample the
existing macroinvertebrate community using the methods employed,
and possible high flows from a hurricane during the study.

CMP commissioned a follow-up aguatic macroinvertebrate study
in summer 1992. The follow-up studies showed that a larger, more
stable invertebrate community is present in the deeper main
channel of the river than in the shallow fringe areas where the
1991 study was conducted and which represent a minority of the
habitat of the river. EPA expressed concern that the sampling
locations used for the follow-up study did not represent areas
affected by fluctuating current velocities as well as the sites
used in the 1991 study, and indicated that "project

operations....from the dam to at least 1,200 feet....may be
causing violations of Maine’'s Class C water quality standards"
(EPA, 1993b). EPA did acknowledge, however, that it is unclear

if these impacts are caused by inadequate baseline flows, high
peaking flows, or some other factor.

3.3.2.4 williams

The Williams Project regulates the effects of the Wyman
Project, 8 miles upstream, on Kennebec River flow. Project
reregulation is targeted to meet KWP’s set point flow of 3,600
cfs. It is operated continuously. Due to its limited storage
capacity and the variable inflows from Wyman’s peaking
operations, Williams impoundment water levels fluctuate daily as
much as 8 feet, but typically 6 feet or less.

The town of Bingham discharges about 80,000 gallons per day

" of treated, domestic wastewater to the Kennebec River at Jackson

Brook. CMP monitored water quality in summer 1984 that indicated
substantial compliance with water quality standards for DO,
although concentrations decreased to 73 to 75 percent of
saturation about 1.5 miles downstream of the Bingham discharge.
The lower DO concentrations were attributed to biochemical oxygen
demand from the wastewater (CMP, 1984). Monitoring showed that

3-72



Document Accession #: 19970730-0440 Filed Date: 07/28/1997

the impoundment did not stratify. Other water quality parameters
measured were within the range typical of other lakes in Maine.

3.3.2.5 Sandy River

The Sandy River Project is operated as a daily pulsing
facility when inflow to the project is less than the project
hydraulic capacity (600 cfs). Such flows typically occur during
July and August. During normal flows, MEW attempts to maintain
the impoundment at the top of the flashboards 2.6 feet above the
crest of the spillway (essentially run-of-river operation) .
During low-flow periods, the impoundment level is maintained
between the top of the flashboards and the crest of the spillway.

MDEP classifies the Sandy River from the project area to its
confluence with the Kennebec River as Class B. The project
waters generally meet these standards, except in a shallow
bypassed reach area at the base if the dam during times of low
flow and little if any spillage at the dam. MDEP states that the

Class R standard is generally attained (MDEP, 1590a). MEW
conducted water quality monitoring during summer 1992
(Kleinschmidt Associates, 1993). DO concentrations ranged from

7.9 to 9.2 milligrams per liter (mg/1) above the impoundment and
7.5 to 9.8 mg/l in the impoundment. The DO content in the
bypassed reach fell below the 7.0 mg/l Class B standard on two
occasions, but varied between 7.4 to 9.4 mg/l during most of the
1992 monitoring round. MEW contends that both nonattainment
events in the bypass are the result of maintenance work on the
dam and stagnation from lack of water exchange during low flow
cycling (MDEP, 1994b). Below the project tailrace, DO
concentrations ranged from 8.3 to 9.6 mg/l. Water temperatures
varied little; there was no stratification in the shallow
impoundment or other areas monitored. Water temperature measured
during July and August ranged from 66 to 73°F in the impoundment
and 64 to 70°F upstream of the impoundment .

3.3.2.6 Weston

Reregulation of flows at the upstream Williams Project
allows the Weston Project normally to be operated as a run-of-
river facility. The Weston Project generating units are operated
to maintain the normal full pond elevation to within 1 foot of
the elevation of the spillway crest (156.0 feet msl). During
infrequent (three times between 1981 and 1989), emergency energy
demand periods, the usable storage capacity of the Weston
impoundment may be temporarily used to provide additional
generation, resulting in higher flow rates and greater water
level fluctuation. During high river flow, the generating units
are operated at 100 percent capacity 24 hours per day.

During the summer, when its spring-fed ponds are low, the
Skowhegan Water Company draws 200 to 300 gallons of water per
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minute from a point below the project at the Great Eddy. There
are two paper mills in this area: one about 15 miles upstream
{Madison Paper Industries) and the other about 8 miles downstream
(Scott Paper’s Winslow plant) of the Weston Project. Madison
Paper Industries and the towns of Madison and Anson also
discharge to the Kennebec River through the town of Madison’s
wastewater treatment facility, about 14 miles upstream of the
Weston Project at the Abenaki Project.

The town of Norridgewock was scheduled to commence
discharging about 225,000 gallons per day of treated wastewater
to the Kennebec River near the village of Norridgewock in 1993.
The town of Skowhegan’s wastewater treatment plant discharges
petween 1.5 and 3.5 million gallons per day (mgd) of treated
wastewater to the Kennebec River. Untreated wastewater overflows
into the Kennebec River from combined sewers in Skowhegan during
storm events. One of ten known combined sewer overflow points is
adjacent to the Weston impoundment, and the remaining nine
overflows are downstream of the project dam.

MDEP categorizes the Kennebec River from the Route 201A
bridge in Anson-Madison to the Skowhegan/Fairfield town line,
which includes the Weston Project area, as Class B waters. CMP
monitored water quality in the area of the Weston Project in

.. gummer 1988. This monitoring included the headpond and tailrace
of Madison Paper Industries dam 15 miles upstream from the
project, the Weston proiject impoundment immediately upstream of
the North and South Channel dams, and the Weston Project
tailwater at both the North and South Channel dams. Results
indicated that DO concentrations, which ranged from 7.2 to 9.0
mg/l and 82.4 to 96.9 percent of saturation, exceeded the Class B
standards of 7 mg/l and 75 percent of saturation.

cMp performed additional water quality monitoring during
summer 1991 to address MDEP’s concern about whether or not
sufficient water existed in the project’s North Channel to
support a level of aquatic life consistent with Class B
standards. DO concentrations measured under annual median and
low flow scenarios were again above the Class B standard. The
study also showed that substantial water depths remained during
low flow conditions.

The Maine Department of Human Services (MDHS) issued a
public health advisory concerning dioxin in fish in the Kennebec
River below Skowhegan (MDHS, 1990). The advisory recommends that
pregnant women and nursing mothers not consume fish caught in
this river stretch, and that the general public limit themgelves
to eating 5, 8-ounce fish meals per year from thig area.
According to MDHS, the dioxin problem 1is associated with
processes in the pulp, paper, and tanning industries (MSPO,
1993) .
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3.3.2.7 Fort Halifax

Fort Halifax Project operations depend on releases from
upstream dams and generating facilities on the Sebasticook River.
During normal project operation, CMP daily determines the flow
release regime from the Fort Halifax Project. The project
generating units are run to optimize operating efficiencies,
electrical demand, and river flows. The usable storage capacity
of the project impoundment is used to supplement inflow to
optimize power generation when river flow is less than 1,700 cfs.
During a typical weekday, the impoundment is cycled twice daily
during peak electrical demand, once in the morning and once in
the afterncon/evening. The impoundment is drawn down a maximum
of about 2.5 feet during each cycle, and then allowed to refill.

The generating units are usually shut down on weekends
during low flow periods to allow the impoundment to refill, and
are operated only when spillage over the dam would otherwise
occur. The river below the dam receives leakage flow during
these periods. A flow of about 20 cfs is released from the
project during downstream fish passage seasons. Flow regulation
during typically high flow seasons of the year, along with the
relatively flat topography of the Sebasticook River Basin,
minimize the flooding potential near the Fort Halifax Project.
The 1,400-foot riverine section of the Sebasticook River
downstream of the project is backwatered by the Kennebec River,
and it is influenced by the quantity of flow in the Kennebec.
There are no known consumptive uses of water in the project area.

MDEP categorizes the segment of the Sebasticook River that
includes the project impoundment as Class C waters. MDEP
identified annual algae blooms in the project impoundment, and it
showed that DO concentrations in deeper parts of the impoundment
and the river immediately downstream of the project dam do not
always meet the Class C standard (MDEP, 1986). During the
summers of 1988, 1989, and 1280, CMP and MDEP performed
additional water quality monitoring upstream and downstream of
Fort Halifax dam that confirmed the 1986 results. DO
concentrations occasionally did not meet the Class C standards (5
mg/l or greater than 60 percent of saturation, whichever isg
higher) in the project impoundment and tailwater during the 1988
monitoring. There were three instances of nonattainment of the
DO standard in 1989, all measured at the bottom of the
impoundment where low DO could be expected due to decaying
organic matter (MDEP, 1994c). There were no instances of
nonattainment of the DO standard during the 1990 monitoring.
During 1992 water quality sampling at the Benton Falls
impoundment, which is about 7 miles upstream of Fort Halifax dam,
all DO levels measured exceeded Class C standards (CHMI, 1994).

Total phosphorus, chlorophyll-a, and Secchi-disk
transparency measurements made concurrent with the 1988 DO
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monitoring indicated an algae bloom (MDEP, 1990a). Algae blooms
are one source of oxygen demand.

MDEP attributes the DO problems to upstream point source
discharges and nonpoint source pollution (MDEP, 1981) .
Eutrophication in Sebasticook Lake, upstream of the project, and
other downstream water bodies creates a significant oxygen demand
in the river. This eutrophication results from the historical
accumulation of untreated sediments from former tanning, textile,
and food processing facilities that once discharged to the river
and from nonpoint sources from farmland. MDEP is currently
attempting to rehabilitate Sebasticook Lake by flushing out
nutrient-containing sediment. This restoration program cut
phosphorus concentrations in the lake in half between 1979 and
1985, markedly improving the lake’s water quality (MDEP, 1990a).
According to MDEP (1990a), "the elimination of the Dexter sewage
discharge in 1989 and continued annual drawdowns (which promotes
sediment flushing) should further improve water quality in the
future." In addition, the municipal wastewater treatment plant
in the town of Newport, immediately downstream of Sebasticook
Lake and about 50 miles upstream of the Fort Halifax Project,
recently upgraded its wastewater treatment process and currently
provides secondary treatment (CHMI, 1994).

The Benton Falls Project, directly upstream from the Fort
Halifax Project, is required to flush a portion of its
impoundment to attempt to limit algae blooms. Other nonpoint
sources of nutrients include land bordering the Sebasticook River
between Pittsfield and its confluence with the Kennebec River,
which is primarily rural-agricultural, and cottage development
around many of the headwaters of the lower tributaries of the
Sebasticook River.

MDHS issued a public health advisory concerning dioxin in
fish in the West Branch of the Sebasticook River below Hartland
(MDHS, 1990). The advisory recommends that pregnant women and
nursing mothers not consume fish caught in this stretch of the
river. According to the state, the dioxin problem is associated
with processes in the pulp and paper and tanning industries
(MSPO, 1993}).

3.3.2.8 Oakland

The four projects on Messalonskee Stream are generating
facilities operated to use flows that are released from
Messalonskee Lake dam. MDEP (1991) collected data that indicate
that the free-flowing (i.e., unimpounded) segment of Megsalonskee
Stream below the Oakland powerhouse and the Rice Rips bypassed
stream segment both meet or exceed biocriteria for Class C
waters. MDEP (1991} also indicates that "gimilar conditions are
expected to prevail throughout the stream from the Oakland dam to
the Union Gas dam."
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Messalonskee Lake dam, the storage development, is operated
to provide water to downstream generating stations. CMP
voluntarily limits amount and timing of drawdowns in Messalonskee
Lake to enhance recreation and to provide flood control. Normal
operation of the lake dam uses a drawdown of up to 0.5 foot,
which provides enough water to generate electricity for about 1-
1/2 days without inflow. A drawdown of 1.0 foot is implemented
before high runcff periods, and 1.0 to 2.5 feet during the winter
to help accommodate spring rains and runoff. Dame at the lakes
upstream of Messalonskee Lake are operated to draw down water
levels in the winter for flood control.

The maximum long-term flow available in the summer, using
inflow and storage, is about 22 cfs. An operating flow of 570
cfs is released from Messalonskee Lake during periods of electric
generation, providing sufficient flows to operate. When inflows
to Messalonskee Lake are less than generation flows, the
available storage of the lake is used to regulate flows on a 24-
hour basis to permit generation during peak daytime electrical
demand. During nongenerating periods, Messalonskee Stream
receives a minimum flow of 12 to 15 cfs via leakage from
Messalonskee Lake dam. The Oakland Project receives its inflow
directly from water released at Messalonskee Lake dam, and it is
operated to maintain a relatively constant headpond. There is
negligible usable storage available.

Downstream flooding concerns on the Kennebec River are not
directly related to Messalonskee Stream conditions. The storage
capacity of Messalonskee Lake and upstream drainage dams is
currently used during seasonal and extreme hydrologic conditions
to reduce the potential for flooding along Messalonskee Stream.
There were no reported serious flooding or damage problems
associlated with the Messalonskee drainage during the 1987 flood
of record.

The two major water users in the Messalonskee drainage are
near the Oakland Project. The Cascade Woolen Mill in Oakland
uses about 250,000 gallons per day of water taken from
Messalonskee Lake and supplied by the Oakland Water District (a
division of the Rockland Water Company). The water district
supplies its customers with a total of 600,000 gallons per day of
water obtained from Messalonskee Lake. The Cascade Woolen Mill
also obtains up to an additional 300,000 gallons per day of water
from Messalonskee Stream below the Oakland Project where it
maintains a 0.7-foot-high dam.

The mill discharges about 20,000 gallons per day of cooling
water to the stream; its remaining wastewater is discharged to
the Oakland municipal wastewater treatment plant.

Messalonskee Lake is considered a great pond, and MDEP
categorizes it as a Class GPA water body. Water quality data in
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MDEP files indicate that the mean total phosphorus concentration
in Messalonskee Lake is less than 10 pg/l, which MDEP considers
low to moderate. Chlorophyll-a concentrations (2.5 to 3.2 ug/l)
were also low to moderate between 1977 and 1989. 1In general,
MDEP considers the water quality of Messalonskee Lake "slightly
above average for Maine lakes.”

Messalonskee Stream water quality between Messalonskee Lake
dam and the Rice Rips impoundment is similar to water quality in
the lake. Some nonpoint source runoff from the town of Oakland
enters this stretch of the river, but the 12 to 15 cfs leakage
flow and limited size of the Oakland impoundment minimize
residence time. DO concentrations measured in the Oakland
impoundment between 1984 and 1986 ranged from 7.6 to 9.0 mg/1,
with saturation values at 89 percent and above. These
concentrations are in compliance with the Class C water quality
standard.

3.3.2.9 Rice Rips

outflow from the Oakland Project discharges directly into
the Rice Rips headpond. The Rice Rips Project is operated to
maintain a relatively constant headpond (within 1.0 foot of full
pond elevation), and has negligible usable storage capacity.

The Oakland water treatment plant discharges about 500,000
gallons per day of treated wastewater, including the mill’s
process waters, to project waters at the Rice Rips impoundment.

The Rice Rips impoundment is a great pond and is classified
as a Class GPA water. MDEP classifies the remaining sections of
Messalonskee Stream as Class C waters.

The water quality of Messalonskee Stream declines because of
the town of Oakland’s discharge into the Rice Rips impoundment .
The monthly average concentration of total phosphorus in the
town’s effluent ranged from 1,400 to 10,900 ug/l in 1984 (MDEP,
1990b) . The total phosphorus concentration in the Rice Rips
impoundment averaged from 46 to 280 pg/l during the 1984 to 1986
monitoring program. MDEP considers 15 ug/1l total phosphorus to
be. a. threshold concentration for the occurrence of algae blooms.
As a result of the nutrient load added by the town of Oakland
”discharge;"thEmRice-Rips~impeundment"is"undergoing eutrophication
as evidenced by heavy summer algae blooms. MDEP reportsg
anaerobic conditions in the hypolimnion during thermal
stratification (1990b), which are typically found in a eutrophic
lake.

A follow-on study performed by MDEP in 1992 confirmed that
the Rice Rips impoundment was failing to meet standards. There
are several sources for this failure, including: algal blooms
associated with the high phosphorus loading from the town of
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Oakland’s treatment plant, recycling of phosphorus from the
bottom sediments within the impoundment, reduced flushing due to
the presence of dams (and limited flows), and phosphorus loading
from urban and agricultural sources in the vicinity of the
impoundment .

MDEP (1990b) concluded that, given the limited availability
of summer inflow, flow augmentation alone would not measurably
improve water quality in the Rice Rips impoundment. As a result,
the town of Oakland modified its operation to provide the
equivalent of tertiary treatment (for phosphorus removal) .
Maine’s Water Quality Classification Standards (MRSA Title 38,
Article 4-A) require great ponds such as the Rice Rips
impoundment to be free of culturally induced algae blooms.
MDEP’s report (1990b) recommends that "the town of
Oakland....remove its discharge from the great pond unless no
feasible alternative exists." The town of Oakland is currently
operating under an interim discharge permit.

3.3.2.10 Automatic

The Automatic Project is operated to maintain a relatively
constant headpond (within 1.0 foot of full pond elevation), and
also has negligible usable storage capacity. The Automatic
impoundment is a great pond and classified as Class GPA waters.

Messalonskee Stream water quality downstream from the Rice
Rips impoundment is significantly affected by the quality of
incoming waters. The Automatic Project impoundment receives
nutrient loading from agricultural nonpoint sources and urban
runoff from the city of Waterville. The impoundment has water
quality problems that are similar to those in Rice Rips, and it
is considered eutrophic. Mean total phosphorus concentrations
ranged from 30.6 to 69.9 ug/l during water quality monitoring
performed by MDEP from 1984 to 1986, and mean chlorophyll-a
concentrations ranged from 6.8 to 201.1 ug/l during this period.
Concentrations of total phosphorus exceeding 15 pg/l are
conducive to algae blooms, and chlorophyll-a concentrations
greater than 8 pg/l generally indicate algae blooms.

3.3.2.11 Union Gas

Union Gas, the most downstream of the Messalonskee projects,
uses flow passed through the Messalonskee Stream system and
runcff from a number of small intervening drainages. The Union
Gas Project impoundment fluctuates up to 1.3 feet to provide
generating capability when the three upstream generating
developments are not operating.

Similar to the Automatic impoundment, the Union Gas Project
impoundment also receives relatively poor quality water from
upstream and urban runcff from the city of Waterville. DO

3-79



Document Accession #: 19970730-0440 Filed Date: 07/28/1997

concentrations measured by MDEP in 1984 to 1986 exceeded the
Class C water quality standard of the greater of 5 mg/l or 60
percent of saturation. One measurement out of a total of 35 (4.4
mg/l, 53 percent of saturation) made by CMP in summer 1988 was
noncompliant with the Class C DO standard.

3.3.2.12 Edwards

The Edwards Project, which extends upstream from the dam to
approximately the mouth of Messalongkee Stream, is operated in
run-of-river mode. Flows are significantly influenced by the
operation of upstream projects. The Edwards Project includes an
approximate 15-mile stretch of river. The impoundment 1is drawn
down when inflows drop, and the tailwater is subject to a normal
daily tidal fluctuation of about 1.0 foot.

According to Edwards, the nfloodplain boundaries rarely
extend for any distance from the normal water levels within the
project area." Notable exceptions are some flatter lowland areas
near the river’s confluence with Messalonskee Stream and several
areas associated with downstream backwaters and tributaries.

The Statler Tissue mill in Augusta is the only major user of
the Kennebec River for water supply in the Edwards Project area.
There are two point source dischargers to project waters, the
statler Tissue mill and the Kennebec Sanitary District (KSTD)
wastewater treatment plant. The KSTD plant discharges
approximately 12.7 mgd to the Kennebec River, including two
combined sewer overflows that MDEP does not consider a
significant threat to the water quality of the Kennebec River.
The Statler Tissue mill is permitted to discharge up to 5.5 mgd
of wastewater to the river.

MDEP classified the Edwards Project waters as Class C from
the upstream limit of the project boundary to the confluence with
Mescalonskee Stream, and from the Sidney-Augusta town line to the
downstream limit of the project boundary. Downstream of the
project waters, the Kennebec River is also considered Class C to
Abagadasset Point in Merrymeeting Bay. The stretch of river from
its confluence with Messalonskee Stream to the Sidney-Augusta
town line is classified as Class B waters. A study of the
Kennebec River performed in 1978 indicated dramatic improvements
in water quality for DO, biochemical oxygen demand, and pH
between 1976 and 1978 (MDEP, 1979). That study also found fecal
coliform bacteria, and recommended eliminating the discharge of
untreated wastes from the Gardiner area (8 miles downstream from
the project) and upgrading Augusta’s wastewater treatment plant
(about 1 mile downstream from the project) to improve water
quality.

MDEP indicated that the mean enteric bacteria standards for
Class B waters are not met at Sidney (MDEP, 1990c) . This
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noncompliance is attributed to the discharge from the KSTD and
combined sewer overflows in the Waterville-Winslow area and other
nonpoint source contributions. Bacteria concentrations
downstream of Edwards dam do not consistently achieve the Class C
standard due to combined sewer overflows in Augusta (MDEP,
1930c).

MDEP performed water quality monitoring during summer 1983
at Lockwood dam (18 miles north of Edwards dam}, and found that
DO concentrations were greater than 390 percent of saturation,
exceeding the state water quality standard. The results of water
quality monitoring performed at Hydro-Kennebec’s Winslow dam in
1984 (19 miles north of Edwards dam) were generally consistent
with the 1983 results. MDEP's additional water quality
monitoring during the summers of 1983, 1984, and 1985 indicated
that DO concentrations in most of the drainage exceed 7 mg/l and
80 percent saturation during the hottest days of summer.

MDEP and S.D. Warren Co. conducted comprehensive water
quality surveys during the summers of 1985 and 1387, and data
from these efforts were used as input to a water quality model to
predict water quality impacts of discharges from the S.D. Warren
Co. mill in Hinckley (upstream of the Shawmut Project) and other
significant discharges along the river under worst-case, low flow
conditions (MDEP, 1988) . Modeling results indicated that the
minimum DO concentration under worst-case conditions would be no
less than 6.57 mg/1, exceeding the Class C water quality
standard. The modeling study alsc indicated that sediment oxygen
demand does not significantly affect DO in the Kennebec River
from Hinckley to Merrymeeting Bay.

USGS conducted seascnal water quality monitoring at North
Sidney that indicate that Class B standards are met a substantial
percentage of the time. Occasional violations of the Class B DO
standards were observed in July and/or August during 1988 and
1990. Similar violations were also reported at North Sidney in
September 1993 (USGS, 1994).

Edwards collected water quality data on the Kennebec River
during summer 1990 and 1991. Data indicate little vertical
stratification of temperature and DO in the impoundment. DO
concentrations exceeded Class C standards during this effort,
including samples collected below.the dam.during nonspillage
conditions. The observed diurnal difference in DO concentrations
(lower in the morning and higher in the afternoon) was attributed
to the photosynthetic activity of aquatic plants (which produce
oxygen during daylight hours). Chlorophyll-a concentrations were
generally below the 10 ug/l concentration that MDEP considers to
be a threshold value indicating algae blooms.

In October 1990, LOTIC, Inc. collected aquatic
macroinvertebrates from locations along and below the impoundment
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(LOTIC, 1990). That study concluded that the stretches of the
project area downstream of Edwards dam meet the Class C MDEP
agquatic life standard. LOTIC also concluded that the section of
the river upstream of the Edwards impoundment achieves the Class
C MDEP agquatic life standard. Although the evaluation technique
used to determine compliance with the aquatic life classification
standard is inappropriate for the Edwards impoundment (because
the technique is based on unimpeded, free-flowing waters), types
.-----. of organisms -found. in..this stretch were similar to those found in
the above-referenced upstream and downstream sections and are
generally associated with good water quality (LOTIC, 1990).
LOTIC concluded that "there were no data to support that the
water quality in the impoundment has been degraded" for the river
section between Waterville and Edwards dam (LOTIC, 1990) .

MDEP reported the detection of polycyclic aromatic
hydrocarbons in sediment samples collected from behind Edwards
dam at concentrations typical of soil and sediment throughout the
state (MDEP, 1990c¢). Laboratory analyses of sediment samples did
not detect heavy metals at concentrations exceeding those in
sediment samples collected from a remote northern Maine watershed
(MDEP, 1990¢). We detected higher concentrations of cadmium than
those reported in 1990 by MDEP in the sediments sampled upstream
of Edwards dam in 1994 and upstream and downstream of Edwards dam
in 1995 (SWETS, 1995a, c¢)}). The range of cadmium detected in
sediment during our 1994 and 1995 sampling events was 5.58 to
11.10 mg/kg. Cadmium was not detected in surface water samples
or in elutriatel® during the April 1995 supplemental sampling
rounds (SWETS, 1995c).

3.3.3 Fishery Resources
Threatened and Endangered Species

There are no known federally listed threatened or endangered
species of fish within the project boundaries of any of the 11
projects that are considered in this EIS. The endangered
shortnose sturgeon is known to occur in the tidal portion of the
Kennebec River, downstream of the Edwards Project. Shortnose
sturgeon were collected by MDMR about 7 miles downstream of
Fdwards dam. It is likely that shortnose sturgeon are present
immediately below the Edwards dam because, in 1995, small
sturgeon were observed in the Edwards tailrace from May 10 to May
12 (MSPO, 1995). This is when shortnose sturgeon would be
expected to spawn and Atlantic sturgeon would be expected to be
much further downstream. Shortnose sturgeon are addressed in
more detail in the site-specific discussion of the Edwards
Project (Section 3.3.3.12) and in Appendix C.

16 water decanted from a water-containing sediment sample.
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The state considers several aquatic species rare in Maine.
Atlantic sturgeon are present downstream of Edwards dam, and we
discuss them in Section 3.3.3.12. Brook sticklebacks were
collected in the Moxie and Edwards impoundments and downstream of
Edwards dam. Existing project operations apparently do not
adversely influence this species. The yellow lamp-mussel
(Lampsilis cariosa), a rare bivalve, was found at the Benton
bridge (upstream of Fort Halifax) and at the confluence of the
Sebasticook River with the main stem of the Kennebec River. MNHP
(1988) concluded that continued operation of the Fort Halifax
Project would maintain suitable populations of this species and
that the primary population probably occurs in the main stem of
the Kennebec River.

3.3.3.1 Moosehead

Moosehead Lake supports a significant recreational fishery
for landlocked Atlantic salmon, brook trout, and lake trout. The
primary forage base for these resident sportfish is rainbow
smelt, although yellow perch, slimy sculpins, and minnows are
also a food source. 1In Section 3.1.4, Table 3-7, we list all
fish species known in Moosehead Lake.

MDIFW monitored the lake trout population in the lake for
more than 20 years in response to a decline in the population
during the 1960’s. It identified at least four spawning sites:
Sandy Bay, Sugar Island, Center Island, and within Spencer Bay.
These sites are shallow shoal areas with substrate of broken rock
and rubble 6 to 12 inches in diameter. Based on these studies,
MDIFW implemented an informal lake water level management
agreement with KWP in 1971. The agreed-to minimum targeted
drawdown limit of elevation 1,024.5 feet after October 10 ensures
that known spawning sites are not dewatered and exposed.

After implementation of the lake level agreement, the lake
trout population increased, and harvests increased significantly
from a low of 2,554 fish in 1975 to a high of 10,359 fish in
1986. Because lake trout stocking stopped in 1975, the
population increase was probably due, in part, to successful
natural reproduction. Factors besides protection of spawning
habitat that contributed to population increase include an
increase in the minimum legal limit from 14 to 18 inches, which
was instituted in 1972, and a decrease in the daily bag limit
from 8 to 2 fish in 1977.

MDIFW also monitors the high quality landlocked Atlantic
salmon population in Moosehead Lake. 1In recent years, the
harvest of legal sized salmon remained stable and within the
range of MDIFW’s 12,000 salmon per year harvest goal. Salmon
naturally reproduce in the lake’s tributaries, and MDIFW
estimates that, during the 1970’s, total salmon parr production
in these tributaries was more than 36,000 fish per year. In
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1975, the annual salmon stocking rate was reduced from 50,000 to
25,000 salmon, which MDIFW considers to be an appropriate
stocking rate to complement natural reproduction and maintain the
fishery. The stocking rate was further reduced to 15,000 salmon
in 1988 because of slower salmon growth related to low forage
abundance (letter from MDIFW to the Commission dated April 4,
1996) . The present management regime of reducing the water level
vefore October 10 increases water velocity near the mouths of
spawning tributaries and increases the amount of suitable
spawning habitat available at the mouth of the tributaries.

Presently, the brook trout population in Moosehead Lake is
entirely supported by wild fish spawned in the lake or its
tributaries. MDIFW discontinued stocking in 1973. MDIFW gill
netting data from 1973, 1978, and 1988 suggest that the brook
trout population in the lake may have increased in the 1980’s.

East Outlet

The recreational fishery in the East Outlet of Moosehead
f,ake includes landlocked salmon, brock trout, and lake trout.
The lake trout originate from fish produced in the lake that drop
down. Because the East Outlet is not stocked; "salmon and--broock
trout originate from natural reproduction in this reach and from
Moosehead Lake and Indian Pond (about 3.5 miles downstream of
Moosehead Lake), into which the East Outlet flows.

MDIFW estimates that the annual salmon parr production is
less than 1 percent of the total parr production of Moosehead
Lake and that annual salmon smolt production in the East Outlet
is about 500 to 1,000 fish. This relatively low production is
probably due in part to the very limited supply of spawning
gravel in this section of the river; MDIFW estimates that it is
less than 0.2 percent of the total bottom substrate. Brook trout
productivity is probably similarly limited by the small amount of
spawning gravel. MDIFW indicates that high spring and early
summer Flows also contribute to limiting landlocked salmon and
brook trout production in the East Outlet (letter from MDIFW to
the Commission dated April 4, 1996).

Fish can pass upstream from the East Outlet to Moosehead
Lake via a fishway, constructed in 1958, that is a series of
" eight pools, each with a submerged orifice. MDIFW periodically
uses the fishway to trap fish to assess movements from or into
the lake. Between May 29 and August 13, 1990, MDIFW collected
880 salmon of various sizes; 27 lake trout; 123 brook trout; and
white sucker, longnose sucker, round whitefish, and lake chub.

West Outlet

The West Outlet of Moosehead Lake is a 9-mile-long stream
characterized by a series of deadwater habitats and ponds
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connected by short sections of riffles. This stream supports a
recreational fishery that is smaller than the East Outlet
fishery. During May, there is a often a concentration of adult
salmon and some brook trout in the pool immediately downstream of
the West Outlet dam (MSPO, 1993). In 1974, smallmouth bass were
illegally introduced to the West Outlet (MSPO, 1993), and they
now contribute to the sport fishery. Smallmouth bass have since
moved downstream to Indian Pond and proliferated. As with the
East Outlet, lack of suitable spawning gravel limits salmonid
reproduction. There is no fishway at the West Outlet dam.

3.3.3.2 Moxie

Moxie Pond primarily supports a coldwater fishery for brook
trout and landlocked Atlantic salmon. The brook trout fishery is
sustained by natural reproduction in several inlet tributaries
including Bald Mountain Brook, Bear Brook, and Alder Stream, in
addition to annual fall stockings of about 5,000, 4- to 8-inch
long fish. The brook trout fishery is very good: angler harvest
is 0.54 fish/angler/day, whereas the 1986 statewide management
plan suggests a mean harvest goal of 0.5 fish/angler/day.
Landlocked salmon populations are sustained by natural
reproduction in tributaries, most notably Sandy Stream and
Mosquito Brook, and about 1,000, 8- to 10-inch long salmon are
stocked every 3 years. The landlocked salmon fishery is only
fair. The average time to catch a legal salmon at Moxie Pond
from 1976 through 1982 was 64.9 hours, and the statewide average
was 38.5 hours.

Normandeau Associates, Inc. (NAI) and resource agencies
conducted a field review of known salmonid spawning tributaries
of Moxie Pond. They concluded that a drawdown of from 3 to 4
feet before spawning begins (October 15) could restrict salmonid
access to these streams: Big and Little Sandy Stream, Alder
Stream, Mosquito Stream, and Bald Mountain Brook (NAI, 1991a).

Although white perch were illegally introduced to Moxie Pond
in 1985 and lake trout were unintentionally stocked, the pond is
not managed for these species. An MDIFW lake inventory in 1984
recorded brook stickleback, a relatively rare species in Maine,
in Moxie Pond. According to the Maine Natural Heritage Program
{MNHP), the brook stickleback "...apparently has not been
negatively impacted by current operating procedures of the Moxie
Project." This species spawns from April to June when the pond
is nearly full.

Shallow-water zones with aquatic vegetation are often
nursery habitat for young fish because the plants offer cover.
NAI surveyed nearshore aquatic vegetation in Moxie Pond and found
that emergent plants such as bur-reed and arrowhead showed signs
of stress. According to NAI, the present operating regime, which
calls for an 8-foot winter drawdown that exposes aquatic plant
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tubers and roots to desiccation and freezing, is a likely cause
of reduced overwintering success.

At a 1991 agency consultation meeting, an MDIFW
representative indicated that the Moxie Pond fishery is a more
important fishery resource than Moxie Stream. MDIFW would not
support enhancement of Moxie Stream fishery habitat (i.e.,
through guaranteed minimum flows), therefore, at the expense of
Moxie Pond water levels.

The upper half of Moxie Stream is large deadwater-type pools
connected by short riffle sections. The lower half is largely
runsg and riffles and Moxie Falls, which has a total vertical drop
of 111 feet. The falls prevent upstream movement of fish from
the Kennebec River.

The Owners established 17 representative cross-sections to
assegs stream habitat characteristics for brook trout, the
primary fish species of concern in Moxie Stream (NAI, 1991b).
Moxie Stream substrate is primarily cobble and small boulders,
typical of streams that provide high quality brook trout habitat.
Only two transects had gravel suitable for brook trout spawning
(in areas with sufficient flow to provide oxygen and remove
metabolic wastes from incubating eggs). Channel width at low
flows (about 25 cfs) ranged from 140 to 200 feet in deadwaters
and runs and from 40 to 80 feet in riffles.

3.3.3.32 Wyman

MDIFW manages the Wyman impoundment for coldwater fisheries,
specifically, landlocked Atlantic salmon, rainbow trout, and lake
trout. These fisheries are supported by stocking, movement from
upstream habitat, and natural reproduction in the impoundment and
its tributaries. It is unclear what portion of salmonid
reproduction originates from the impoundment.

MDIFW also manages the impoundment for a popular rainbow
smelt fishery. These fish are primarily caught by ice fishing.
They are also caught during the open water season and can be
netted by hand at the upper end of the impoundment during the
spring spawning run.

Warmwater species commonly caught in the impoundment include
chain pickerel and yellow perch. White perch have not yet been
identified in the impoundment, but are in upstream waters and
probably will become established in the impoundment in the
future. Field investigations conducted by CMP and MDIFW
biologists in 1995 indicated that smallmouth bass are now well
established in the Wyman impoundment (letter from CMP to the

“Commission dated April 5, 1996). The establishment of smallmouth
bass and white perch could cause the coldwater fishery to be
reduced by predation and competition (MSPO, 1993).
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MDIFW manages the community downstream of Wyman dam for
coldwater species, most notably rainbow trout, landlocked salmon,
and brook trout. Each species makes up about a third of the
sportfish catch in the Wyman tailwaters. Anglers report
successful fishing from the retaining wall below the dam during
the spring.

Rainbow trout is the priority species for management.
Rainbow trout were first introduced to the Kennebec River above
Solon in 1933, and they are now sustained by natural
reproduction. Rainbow trout spawn in three tributaries between
Bingham and Solon. Two tributaries, Austin Stream and Joe Foss
Brook, drain into project waters downstream of the dam. The
third tributary, Jackson Brook, joins the Kennebec less than 1
mile upstream of the head of the Williams impoundment. MDIFW
biologists believe that most of the salmonid reproduction in this
reach occurs in tributaries.

CMP characterized the amount of existing rainbow trout
habitat seasonally available during an average, dry, and wet year
using habitat time-series analysis of IFIM data. For this
analysis, it assumed a minimum flow release of 490 cfs. Median
flow duration values (exceeded 50 percent of the time) indicate
central tendency, and 90 percent flow exceedance values represent
extreme conditions of limited habitat. In Table 3-16, we present
a summary of the results.

The relatively low habitat availability during the spring
and during a wet year is caused by high flows that frequently
exceed the hydraulic capacity of the Wyman Project. Flows in
excess of the project hydraulic capacity must be spilled over the
dam and are beyond CMP’s control. Diminished suitable habitat is
Created by excessive water velocity.
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Table 3-16. Summary of habitat time-series analysis with
existing operations at the Wyman Project under
median and extreme conditions for adult rainbow

trout
Percent Peak WUA - Percent Peak WUA -
Year Season Median Conditions Extreme Conditions
Average Winter 65 37
Spring 36 29
Summer 65 37
Fall 66 36
Dry Winter 91 40
Spring 48 35
Summer 83 37
Fall 83 39
Wet Winter 34 23
Spring 22 21
Summer 45 33
Fall 55 26

Representatives of CMP and state and federal resource
agencies provided a qualitative assessment of existing Wyman
tailwater habitat during a review of this reach {CMP, AIR
response, September 10, 1992). The objective of the review was
to determine the most appropriate location for instream habitat
enhancement devices.

MDIFW indicated that the river from Wyman dam to the Route
16 bridge probably is deep enough to provide cover for rainbow
trout. It stated that placing additional structures in this
reach, however, could interfere with navigation of the small
motorized boats used to fish in the tailwaters (Figure 3-11).
There are several large eddies along the side of the channel that
presently serve as velocity refuges during high flows.

The main channel of the river from the bridge to the
airfield runs on the east side of Whipple Island along Route 201.
Thie reach, which is about 3 feet deep, is fast riffle and run
habitat. The bottom is flat and contains very little cover. It
used to be a side channel until the flood of 1987 redirected the
main channel from the west to the east side of Whipple Island.
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From the airfield to the head of the Williams impoundment,
the banks are very steep, and existing depth, velocity, and cover
are generally good, according to the minutes of the site meeting
(CMP, AIR response, September 10, 1992).

3.3.3.4 Williams

“There are-a-variety of warmwater and coldwater resident fish
in the Williams Project area (Table 3-7). Creel census data from
anglers fishing in the Williams impoundment show that yellow
perch and white suckers are the most commonly caught species.

Chain pickerel are also caught in this area.

The upper reach of the Williams impoundment is a shallow to
moderately deep river characterized by moderate current
velocities. Constant releases at Williams dam provide current
velocities throughout the impoundment that are greater than what
is typically found in a true lentic {(lake) environment,
especially at the upstream end. Fallen trees, stumps, and sunken
logs provide some instream cover. Instream cover, however,
including aquatic vegetation, is scarce throughout the
impoundment (TES, 1984).

CMP used the Habitat Evaluation Procedure (HEP) to assess
the suitability of the Williams impoundment for yellow perch,
smallmouth bass,!’ rainbow trout, and landlocked salmon (TES,
1984). The study concluded that there was little possibility
that self-sustaining populations of these species exist in the
Williams impoundment. Impoundment fluctuations dewater the few
potential smallmouth bass spawning sites. Low winter
temperatures and lack of aquatic vegetation throughout the study
area limit the suitability of this area for yellow perch. Lack
of instream cover makes even the riverine portions of the
impoundment marginal for adult rainbow trout and landlocked
salmon. CMP concluded that a large portion of the existing fish
populations, particularly game fish, probably originate from the
Wyman impoundment and enter the downstream Kennebec River through
turbine passage and spillage.

We evaluated the impoundment in July 1994 and confirmed the
l1ack of suitable fish habitat that TES reported (TES, 1984) .
Daily drawdowns have virtually eliminated emergent vegetation,
and we observed little submergent vegetation {there was some
Elodea sp. but not enough to offer much cover). Few juvenile
fish were observed in the shallow water habitat along the shore
during a time when we normally would expect minnows and young
centrarchids (sunfish and black bass) to readily be observed.

17 This species has not been identified in the Williams
impoundment. We expect, however, that it will eventually become
established.
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3.3.3.5 Sandy River

Game fish in the Sandy River Project area include smallmouth
bass, brown trout, and brook trout. Landlocked Atlantic salmon
and rainbow trout are also reported, but few are caught by
anglers. Other fish species that contribute to the angler catch
are chain pickerel, yellow perch, white perch, brown bullhead,
American eel, and suckers. The same species are present above
and below the dam. Historically, anadromous Atlantic salmon,
American shad, and alewives were present in this part of the
Sandy River. Smallmouth bass are the most abundant game fish in
the impoundment, and they appear to be self-sustaining. A 1992
survey of the smallmouth bass population conducted by MDIFW
indicated that few smallmouth bass near the dam are more than 12
inches long.

Upstream of the Sandy River impoundment, habitat is
predominantly boulder-rubble riffles and shallow pools. There
are extensive gravel riffle areas in the 3 miles immediately
upstream of the impoundment. Brown trout are stocked to
supplement natural reproduction between Strong and New Sharon
(DeSandre, 1985), well upstream of the Sandy River Project.
Brown trout of both wild and hatchery origin caught by anglers
fishing in the Sandy River are an average of 12.3 inches long
(MSPO, 1993); this is smaller than the mean length of 14 inches
specified in the Sandy River Brown Trout Management Plan
(DeSandre, 1985). Brook trout naturally reproduce upstream of
Strong and in many of the Sandy River’s tributaries (MSPO, 1993).

At the base of Sandy River dam, there is a narrow plunge
poocl separated from the tailwater by a ledge, boulder, and rubble

peninsula (Figure 2-6). Due to its small size and other physical
characteristics, this 100-foot-long pool offers little fisheries
habitat.

The free-flowing river downstream of the project to its
confluence with the Kennebec River is dominated by finer grained
substrate than upstream, with almost no boulder riffles. The 1.5
miles of river downstream of the dam are characterized by deep
riffles or runs not more than 2 feet deep with a rubble and
gravel substrate. There are occasional shallow riffles with
excellent gravel deposits that appear suitable for salmonid
spawning. Closer to the Kennebec River, the Sandy River deepens
with 200- to 400-foot-wide, 4- to 6-foot-deep runs. Substrate in
this downstream reach is a mixture of rubble, gravel, and sand
with some ledge outcrops.

The 2.5-mile-long, 150-acre impoundment is relatively
shallow; the deepest point measured during an MEW bathymetric
survey was about 12 feet. The substrate is predominantly sand,
although cobbles and boulders are increasingly common towards the
upper end of the impoundment. During our site visit (July 1994),
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we observed abundant emergent and submergent plant growth along
the impoundment edges. This growth would provide ideal spawning
and nursery habitat for centrarchids and forage fish. The
maximum temperature measured in the impoundment during July and
August was 73°F. Temperature should not prevent salmonid
migration through the impoundment. Considerably warmer
temperatures occur downstream of the Sandy River Project.

3.3.3.6 Weston

The Kennebec River in the Weston Project area supports both
a coldwater and warmwater fishery that includes brown trout,
brook trout, smallmouth bass, pickerel, and yellow perch. MDIFW
manages the impoundment primarily for brown trout. Since 1987,
MDIFW has annually stocked about 2,000 yearling brown trout in
the impoundment at Oosoola Park. Additional brown trout may
originate from wild and stocked fish in the Sandy River, which
joins the Kennebec in the upper part of the Weston impoundment.
Landlocked Atlantic salmon and rainbow trout may also reside in
the impoundment, most likely coming from upstream areas. Most
coldwater fish species between Madison and Skowhegan are caught
in the 1.5 miles of flowing water immediately upstream of the
head of the Weston impoundment (MSPO, 1993). In winter, there is
an ice fishery for chain pickerel and salmonids on the
impoundment. The focal point of the winter fishery is Weston
Island in Skowhegan (MSPO, 1993).

Thig part of the Kennebec River historically supported
anadromous Atlantic salmon, Bmerican shad, and alewives. State
and federal resource agencies plan to restore these species to
their historical range in the Kennebec River Basin.

The Weston impoundment is about 12 miles long with a
surface area of about 930 acres and an average depth of about 20
feet. Habitat varies from the shallower, higher velocity water
found in the upper third of the impoundment to the deeper, slower
water of the lower impoundment. Substrate in the impoundment
varies from sand and silt to gravel shoals and boulders. The
physical characteristics of the upper third of the impoundment
appear favorable for adult smallmouth bass and resident coldwater
species.

Periodic warmwater temperatures throughout the impoundment
during the summer, however, may be suboptimal for coldwater
species. It exceeded 24C immediately upstream of the south dam
and 23°C upstream of the Weston impoundment during CMP’s early
August sampling in 1988. Except for water depth and some fallen
trees, cover in the lower two-thirds of the impoundment is
minimal because the steep river banks rise almost immediately
from the water surface. Aquatic vegetation at the mouths of
several intermittent brooks (the only tributaries in the lower
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impoundment), would provide limited nursery habitat for resident
warmwater species.

Below Weston dam, there is a 3,000-foot-long reach of free-
flowing river before the backwater effects from the downstream
Shawmut Project impoundment. Generally, the habitat consists of
relatively high velocity riffles with small pools and ledge
outcrops bordered by steep-sided gorge walls. Brown trout
stocked in the Shawmut impoundment use this reach when the water
temperatures are favorable. According to Scarcla (1987}, brown
trout prefer temperatures that range from 18 to 24°C but seek the
coldest water available during the summer. Resident smallmouth
bass from the Shawmut impoundment and fish originating from above
Weston dam, including landlocked salmon and rainbow trout,
probably also use this reach.

3.3.3.7 Fort Halifax

The Fort Halifax impoundment supports primarily a warmwater
fishery, and fishing for smallmouth bass ahd white perch is
especially productive. Other game fish include chain pickerel,
yellow perch, several species of sunfish, brown bullhead, and
American eel. There also probably are largemouth bass. Brown
trout may seasonally move to and from the impoundment from
tributary streams or wash down from upstream areas of the
Sebasticook River. Most angling occurs in the upstream portion

of the impoundment near Pattee Pond (Figure 3-5). MDIFW
passively manages the impoundment for indigenous resident
species.

Ambient summer water temperature suggest that the
impoundment is best suited for warmwater fish species. The mean
water temperature during July and August in 1988 and 1989 was
23.5°C, and the maximum was 28.4°C. Such temperatures are at or
above the thermal limits of most coldwater salmonids.

CMP conducted a reconnaissance-level survey, as requested by
resource agencies, to assess the potential impact on fish
resources from daily impoundment drawdowns of up to 2.5 feet.

The survey focused on potential impacts on smallmouth bass,
because this species uses shallow-water habitats for spawning and
nursery functions. CMP found that, of the estimated 7.3 acres of
littoral zone that were dewatered during the survey, about half
of the exposed substrate congisted of gravel, cobbles, and
boulders, the preferred substrate for smallmouth bass spawning
and incubation. Two major areas of quality smallmouth bass
spawning habitat were the lower reach of Outlet Stream (average
depth of 6 to 10 feet) and the upper end of the impoundment
immediately below Benton Falls dam. The banks of about 90
percent of the impoundment are relatively steep-sided {(greater
than a 30 degree slope), which substantially reduces the value of
these areas for smallmouth nesting.
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The Fort Halifax Project tailwaters extend about 1,400 feet
to the confluence of the Sebasticook River with the Kennebec
River. MDIFW manages this reach for a coldwater brown trout
fishery. About 10,000 yearling brown trout are stocked in the
Kennebec River from Augusta to Waterville. One stocking site is
at the confluence of the Sebasticook and Kennebec Rivers. There
are also smallmouth bass in the Fort Halifax tailwaters.

Most of the 1,400-foot tailwater reach (about 1,200 feet) 1is
pool habitat backwatered by the Kennebec River, even at low
Kennebec River flows and no discharge from the project.
Substrate in this lower portion is predominantly gravel and
cobble. The uppermost portion of this reach is influenced more
by flow releases from the project, particularly during low flow
periods in the Kennebec River. This 200-foot-long reach is
normally riffle habitat ({(although at high flows, water is backed
up to the base of Fort Halifax dam) with a predominantly bedrock
substrate along with cobbles and small boulders. There is a
profuse growth of aquatic vegetation attached to the coarse
substrate in much of this riffle area (Acres, 1990; CRA, 1991).

Historically, American shad, alewives, and Atlantic salmon
migrated through the Fort Halifax Project area. Adult alewives
are presently stocked in seven lakes in the Sebasticcok River
csubbagin (Section 3.1.4). CMP provided interim downstream fish
passage for alewives at the Fort Halifax Project beginning in
1987. Permanent downstream fish passage facilities were
installed ,in accordance with the KHDG agreement (Section 3.1.4)
and have been operational since 1993. Out-migrating juveniles
and some postspawning adult alewives pass through the project
area from June through November. Based on studies conducted
during 1995, CMP concluded that modifications to the downstream
fishway (including 12-foot deep aluminum screens of 3/16-inch
punched sheet) and plant operating modifications would ensure
safe passage for virtually all down-migrant adult and juveniles
passing the Fort Halifax Project. CMP considers it appropriate
to curtail further downstream passage studies (ECS et al., 1996).

3.3.3.8 Oakland (including Messalonskee Lake}

Messalonskee Lake supports a high quality warm- and
coldwater fishery. MDIFW estimates that the winter fishing
effort in 1988 was 3,346 angler days, and that the summer fishing
effort in 1989 was 7,845 angler days. The lake is 9.1 miles
long, about 3,510 acres, and its maximum depth is 113 feet.

The warmwater fishery in Messalonskee Lake is dominated by
smallmouth bass, white perch, yellow perch, and chain pickerel.
Largemouth bass are relatively uncommon in the lake, but are more
frequently caught in the primary inlet stream to the lake,
Belgrade Stream. The Belgrade Stream channel is heavily
vegetated with submergent and emergent aguatic plants and
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numerous shallow shoals and coves that are preferred spawning
habitat for largemouth bass (NDT, 1990). 1In addition, northern
pike were introduced to an upstream lake and spread downstream to
Messalonskee Lake. Although pike are infrequently caught, the
lake population probably will increase because the large marsh at
the lake’s southern end should provide good habitat for this
species at all life stages.

The primary coldwater fishery of Messalonskee Lake is
landlocked Atlantic salmon. Na