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FEDERAL ENERGY REGULATORY COMMISSION
Washington, DC 20428

TO THE AGENCY OR INDIVIDUAL ADDRESSED

Attached is the Final Environmental Impact Statement (FEIS) for relicensing the
Ripogenus (FERC No. 2572) and Penobscot Mills (FERC No. 2458) hydroelectric projects,
Maine. The FEIS is contained in two volumes. Volume 1 includes the text of the FEIS
through Appendix D. Volume 2 is Appendix E, comments on the DEIS and Commission
staff’s responses to those comment. This FEIS was prepared pursuant to requirements of
the National Environmental Policy Act (NEPA) and the Commission’s regulations
implementing NEPA (18 CFR Part 380), :

The FEIS documents the views of government agencies, nongovernmental
organizations, affected Indian tribes, the public, the license applicant, and the
Commission’s staff. It contains staff's recommendations about licensing the Ripogenus
and Penobscot Mills projects in the upper Penobscot River Basin.

Any Commission order issued pursuant to this document will be subject to the
Commission’s rehearing process under 18 CFR Section 185.713. Requests for rehearing
must be filed within 30 days of the date of issuance of the subject order.

Before the Commission makes a decision on relicensing these projects, it will take

into account all concerns relevant to the public interest. This FEIS will be part of the
record from which the Commission will make its decision.
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FOREWORD

The Federal Energy Regulatory Commission {FERC or Commission), pursuant to the
Federal Power Act {(FPA)' and the U.S. Department of Energy Organization Act? is author-
ized 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:

(T)hat the project adopted...shall be such as in the judgement 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 devel-
opment, 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 require such other conditions not inconsistent with the pro-
visions 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 (1987} of the Commission’s Rules of Practice and Procedure
allows any person objecting to a licensee’s compliance or noncompliance with such condi-
tions tosfile a complaint noting the basis for such objection for the Commission’s consid-
eration.

Section 401(a}(1) of the Clean Water Act {CWA) requires an applicant for a federal
license or permit for any activity that may result in a discharge into navigable waters of the
United States to provide to the licensing or parmitting agency a certification from the state
in which the discharge originates that such discharge will comply with certain sections of
the CWA. A state Water Quality Certificate (WQC), therefore, is a prerequisite for
obtaining a Commission license. The Commission’s past practice has been to include all
state water quality conditions in any order issuing a project license: however, as stated in
Tunbridge Mill Corporation (68 FERC § 61,078, 1994), under Section 401(d}, states may
lawfully impose only conditions reiated to water quality. In examining the conditions
proposed in the Penobscot Mills and Ripogenus WQCs in section 5 of this FEIS, we follow
the principles discussed in Tunbridge Mill.

Commission staff is aware of PUD No. 1 of Jefferson County v. Washington Dept.
of Ecology, (U.S. Sup. Ct. No. 92-1911, May 31, 1994}. As appropriate, the license order

in this proceeding will address the relevance of the issues discussed in Jefferson County.

! 16 U.S.C. Sec. 791{a}-825(r}, as amended by Electric Consumers Protection Act of 1986, Public Law 99
495 (1886). '
Public Law 95-91, 91 Stat. 566 (1977},

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

16 U.S.C. Sec. 803(g}.

18 CFR Sec. 385.206 {1987).
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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 the proposed changes in operation and minor construction at the
Ripogenus and Penobscot Mills projects on the West Branch of the Penobscot River in
Piscataquis and Penobscot counties, Maine. The Federal Energy Regulatory Commission
(FERC or Commission) is considering the applications for relicensing submitted by Great
Northern Paper, Inc. (GNP}, in December 1991 for the Ripogenus (FERC No. 2572} and
Penobscot Mills (FERC No. 2458) projects. GNP proposes actions to provide
environmental and recreational enhancements requested by resource management agencies
and other interested, nongovernmental parties during initial consultations for relicensing.

The developments evaluated in this relicensing process have existed for many
years, in at least one case more than 100. GNP proposes no major construction or project
modifications but seeks to operate the projects nearly as it has over the past 50 years.
Several intervenors seek enhancements beyond those proposed by GNP to improve existing
fisheries, recreational opportunities, and other environmental conditions. This document
evaluates all environmental and economic issues associated with licensing the projects but
focuses on two primary issues: whether GNP should be required to release flows
substantially higher than it proposes into Upper Gorge, Millinocket Stream, and the Back
Channel to enhance fisheries resources and recreational opportunities, and what measures
should be taken to preserve the natural character of shorelines of project impoundments.

We evaluated three alternatives using the No-action Alternative as a baseline for
comparison. The Applicant’s Proposal includes several categories of enhancements such
as minimum flows, recreational facilities, further studies, and strict schedules for
impoundment draw-downs. Alternative 1 includes enhancements of fisheries and other
measures similar to those requested by conservation intervenors and some agencies.
Alternative 2 includes enhancement measures intermediate between those proposed by
GNP and those in Alternative 1.

APPLICANT'S PROPOSAL

GNP proposes no new developments and would continug to use the projects to
provide power for its paper mills in Millinocket and East Millinocket. GNP would continue
to operate the Ripogenus, Millinocket Lake, and North Twin developments for water
storage and the Millinocket, Dolby, and East Millinocket developments as run-of-river.

Minimum flows in the West Branch below McKay station would be increased to
enhance fisheries and whitewater recreation. Minimum flow in Upper Gorge would be 100
cfs between July 1 and September 30, and ieakage (about 12 cfs) during the rest of the -
year. Flows in the Back Channel would remain at leakage, except for spillage events
similar to those that have occurred historically. Impoundment fluctuations on North Twin
would be scheduled to minimize impacts on lake trout spawning, which would improve the
likelihood of achieving DIFW's goal to establish a self-sustaining lake trout population in
that impoundment. Millinocket Lake would have a draw-down limit of 10 feet (minimum
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elevation of 470) and minimum flow in Millinocket Stream would be 60 cfs from between
May 1 and October 15. GNP proposes no changes in lake-level management on Ripogenus
impoundment.

GNP proposes to stock 500 brook trout per year in Millinocket Stream to enhance a
spring recreational fishery. The Holbrook Stream nursery area is proposed to increase the
amount of nursery habitat along the West Branch to increase the self-sustaining stock of
landlocked salmon. A wildlife management plan would be implemented in the Back
Channel area. GNP also proposes several enhancements, including improving boat ramps,
and constructing changing facilities for whitewater boaters and rafters and additional
parking facilities throughout the project area.

In addition, GNP would participate in monitoring to investigate mercury
concentrations, DO levels, lake trout reproduction, and recreational use.

During the DEIS comment period, GNP proposed to adopt a Memorandum of
Understanding (MQU) with the state of Maine to contribute a 250-foot conservation
easement along approximately 73 shoreline miles within the Ripogenus Project area, and a
500-foot conservation easement for approximately 5 shoreline miles outside the Ripogenus
Project area. The proposed easements would be donated to the state of Maine for the
term of the license and would not be incorporated into the project boundaries. GNP
proposes no conservation easements for the Penobscot Mills Project area.

ALTERNATIVE 1

Minimum flows in Upper Gorge would be 100 cfs between July 1 and September
30, and 50 cfs during the remainder of the year. Millinocket Stream would receive year-
round minimum flows of 60 cfs. Minimum flows in the West Branch would be nearly the
same as in the Applicant’'s Proposal. The most significant difference between this
alternative and the Applicant’s Proposal is that year-round flows of 350 cfs would be
released to the Back Channel.

This alternative also includes a 500-foot boundary expansion (i.e., 500-foot building
setback with 250-foot vegetative buffer) around the impoundments at both projects and
wetlands enhancements at four locations within the area of the two projects. Other
operatiocnal and enhancement measures would be the same as those proposed by GNP,

ALTERNATIVE 2

Flows in Upper Gorge and the West Branch would be nearly the same as those
under the Applicant’s Proposal. Millinocket Stream would receive a minimum flow of 60
cfs year round. We examined the potential value and economic feasibility of 30 cfs in the
Upper Gorge and several levels of flow in the Back Channe! ranging up to a year-round
fiow of 165 cfs to define this alternative. Comparing potential fisheries benefits with costs
indicated that flow levels beyond leakage are not justified given the minimal benefit to key
fish species and the adverse economic effect on GNP; therefore, Alternative 2 includes
only leakage and spillage flows in the Back Channel and only leakage from fall through
spring in the Upper Gorge.
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Alternative 2 includes two options: (1) a 250-foot conservation easement outside
the Ripogenus Project boundary for approximately 73 shoreline miles of GNP-owned
property as defined under the terms of GNP’s proposed MOU; or (2) a 200-foot expansion
of the project boundary on GNP-owned !lands for the Ripogenus Project area. For
Penobscot Milis, the project boundary would be expanded 200 feet on GNP-owned land
along the impoundments under both options. Within the proposed boundary expansion
areas, existing structures would be grandfathered. This alternative also proposes wetlands
enhancement at two sites in the Penobscot Mills Project area and cone in the Ripogenus
Project area. All other operational and enhancement measures are the same as those in
the Applicant’s Proposal.

ANALYSIS OF ENVIRONMENTAL CONSEQUENCES

Wae evaluated the environmental consequences of the Applicant’s Proposal and
three alternatives. During the scoping process and in our environmental analysis, we
identified five resource areas that encompass the major issues in this licensing process:
streamflow, fisheries, wetlands, land use and socioeconomics.

GNP developed a water-use model for the West Branch river basin and, based on
mode! output, concluded that it could not provide flow releases of the magnitude sought
for fisheries enhancement by conservation intervenors and others (as represented in
Alternative 1), given other water management constraints (e.g., impoundment draw-down
limits, legally required minimum flow at Millinocket). Conservation intervenors contend
that GNP’s model! is not valid and that model results are unreliable. We avaluated the
model and determined that it is appropriate for analyzing this issue. GNP provided
extensive model output that supported the staff’s conclusion that nearly all flow
enhancements could be impiemented in wet and average years and are also feasible under
dry and worst-case conditions with some effects on other water use constraints. We
concluded, therefore, that water availability is not a limiting factor in adopting any of the
alternatives.

We concluded that enhancement measures proposed by GNP would substantially
enhance the landlocked salmon stock in the West Branch below McKay station and
contribute to establishing a lake trout stock in North Twin impoundment. Alternative 1
would provide significant enhancement of aquatic habitats in the Back Channel, Millinocket
Stream, and Upper Gorge, but this enhancement would not substantially increase regional
abundance of key fish species, in particular landiocked salmon, beyond the enhancement
provided under the Applicant’s Proposal. Under Alternative 1, the 350-cfs flow in Back
Channel could produce a standing stock of several hundred legal-sized landlocked salmon;
60-cfs flows in Millinocket Stream would vield fewer salmon than in the Back Channel, and
year-round Upper Gorge flows would yield virtually none. In Alternative 2, winter flows in
Millinocket Stream beyond those proposed by GNP would substantially enhance salmon
habitat in that stream, but the increase in regional availability of salmon would be small.

GNP proposes no enhancement of wetlands. Alternative 1 includes four wetland

projects that would enhance about twice the acreage of wetlands believed to be negatively
affected by current project operations. Alternative 2 includes three wetlands enhancement
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projects with an acreage about equal to that affected by project operations for substantially
less cost than the enhancements included in Alternative 1.

Land use issues relate to potential future uses of forested lands surrounding the
projects. GNP proposes no change of present project boundaries, which are generally at
the high water marks of project impoundments. Alternative 1 includes a 500-foot building
setback with a 250-foot vegetative butfer around impoundments at both projects. We
concluded that this expansion of project boundaries would preserve regional aesthetics and
protect water quality and riparian and terrestrial habitats, but at a very significant cost
(approximately $24.6 million). Alternative 2 includes a 200-foot boundary expansion for
GNP-owned lands for the Penobscot Mills Project area and 250-foot easements on GNP-
owned lands for approximately 73 shoreline miles of the Ripogenus Project area or a 200-
foot boundary expansion on GNP-owned lands for the Ripogenus Project area. We
concluded that the reduced expansion would be adequate to meet aesthetic, water quality,
and wildlife protection objectives at no direct cost to GNP.

We evaluated GNP’s claims that losing generation by providing high flows, such as
those included in Alternative 1, would affect its business operations severely and could
lead to substantial layoffs and adverse effects on the local and regional economy. We
conclude that environmental enhancement alternatives that specify more than leakage
flows in the Back Channel would adversely affect the economics of coated paper
production at the Millinocket and East Millinocket mills and would result in relatively
meager environmental benefits in the project region. Although requiring wetlands
enhancements and building setbacks also would add significantly to GNP’s relicensing
costs, the levelized annual costs for these measures in Alternative 2 are substantially less
than those associated with the Back Channel flows included in Alternative 1.

ECONOMIC AND FINANCIAL EVALUATION

Staff compared the costs of construction, lost generation, and cost of replacement
power associated with the Applicant’s Proposal and Alternatives 1 and 2. The pulp and
paper products industry is highly competitive and energy intensive, GNP’s competitive
position depends on the availability of a reliable source of inexpensive electric power.
Imposing additional production costs for replacement power would adversely affect the
economic viability of the Millinocket and East Millinocket paper mills. GNP indicated that
any changes of project operations that would add incremental costs beyond those
associated with its proposed water use plan would threaten the long-term viability of the
mills, thereby threatening the economic base of the towns.

GNP can produce hydroelectric power at no significant incremental cost to the
company. In comparison, the pre-tax cost of obtaining an equivalent amount of
replacement power from another power producer would be $73.92 per MWh. Any
reduction of power production for environmental enhancement, therefore, would result in
additional costs for GNP. Except for the No-Action Alternative, all alternatives would
reduce generation from the Ripogenus and Penobscot Mills projects by diverting flows to
improve aquatic habitats and enhance wetland areas, recreation, and lake aesthetics.
Alternatives that would release more than leakage flows through the Back Channel would
have the greatest effect on power generation, reducing power production by 5.0 to 7.0
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percent of anticipated 1994 power production from the two projects and by 5.4 to 8.2
percent of Penobscot Mills power generation. Alternatives that would release only
leakage through the Back Channel would reduce power production by 3.1 percent from the

two projects.

The annual cost of the alternatives ranges from $0.877 million to $4.49 million
(1996 dollars). Annual costs of GNP’s proposal ($0.877 million} would be less than costs
associated with all other alternatives. GNP’s cost for replacement power under Alternative
1, which specifies a minimum flow of 350 cfs in the Back Channel, would be
approximately $3.21 million per year. The total annual cost of this alternative would be
$4.49 million. Alternative 2, which specifies onily leakage flows in the Back Channel
would cost GNP $0.959 million annually, which is slightly higher than the cost associated
with GNP’s proposal. Staff would not expect the incremental cost increase associated
with Alternative 2 to aiter GNP’s competitive position and thus have any significant
socioeconomic consequences.

RECOMMENDED ACTION

Based our independent analysis pursuant to Sections 4{e), 10(a}{1), and 10(a)}(2) of
the FPA, we conclude that issuing licenses for the Ripogenus and Penobscot Mills projects,
with the enhancement measures defined in Alternative 2 and other special license
conditions, would permit the best comprehensive development of the West Branch of the
Penobscot River for the following reasons:

(1) Alternative 2, which includes enhancement of flows in Millinocket Stream
beyond those proposed by GNP but otherwise specifies flow releases and impoundment-
level restrictions nearly identical to those included in the Applicant’s Proposal, would
substantially enhance existing fish stocks (particularly landlocked salmon) in the project
region. Flows beyond those included in Alternative 2 in Upper Gorge, Millinocket Stream,
and the Back Channel probably would not further enhance regional fish stocks.

(2) The minimal enhancement of regional fish stocks associated with higher flow
releases specified in Alternative 1 and considered as options for defining Alternative 2
would not cause significant increases in fisheries resources or recreational angling in the
region and, thus, would contribute little to the regional economy.

{3) High-quality recreational fishing waters are abundant in the project region; our
estimates indicate that creating a limited amount of additional, year-round, riverine habitat
in Upper Gorge and the Back Channel (Alternative 1), is not required to meet increasing
recreational fishing demand, even if the additional habitat enhanced regional fish stocks.

(4) Flows for recreational boating negotiated between GNP and some whitewater
boating groups and included in Alternative 2 offer some enhancement of existing
recreational opportunities and would not adversely affect existing landiocked salmon
populations in the West Branch.

(5) The wetlands enhancements (affecting about 280 acres) included in Alternative
2 are sufficient to enhance the estimated acreage of wetlands that are adversely affected
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by impoundment draw-downs and would eliminate a long-standing adverse effect of the
projects on the regional ecosystem.

(6) The proposed 250-foot conservation easements or the 200-foot boundary
expansion on GNP-owned lands for the Ripogenus Project area, and the proposed 200-foot
boundary expansion for GNP-owned land within the Penobscot Mills Project area
(Alternative 2) would control potential future development and ensure protection of
aesthetic and recreational resources within the project area. The proposed easements and
boundary expansions would also protect against habitat modifications that could adversely
affect terrestrial wildlife and vegetation in valuable riparian habitat around the
impoundments.

(7} Continued limitation of nongeneration flow releases, particularly in the Back
Channel, would ensure GNP’s access to relatively inexpensive hydroslectric power
necessary to maintain its paper production capability cost-effectively, thereby not placing
greater economic stress on GNP and providing some protection for local municipalities and
citizens against significant adverse effects on regional employment and socioeconomics.

(8) The fisheries and recreational enhancements that would result from the higher
flows associated with Alternative 1 would be limited in magnitude, are not needed to meet
recreational demand, and would have little effect on the local economy. In contrast, the
wetlands enhancements, conservation easements, and project boundary expansion
included in Alternative 2 would improve and protect habitat elements critical to the
aesthetics and ecology of the project areas for the term of the project license. These
habitats would otherwise be vulnerable to continued or future degradation. The
enhancements included in Alternative 2 also are much less costly than boundary
expansions and flow releases specified in Alternative 1.

{9) The 500-foot expansion of the project boundary around project impoundments
under Alternative 1 would provide resource benefits only marginally greater than the
proposed 250-foot conservation easements or 200-foot boundary expansion on GNP-
owned lands for the Ripogenus Project area and 200-foot project boundary expansion for
the Penobscot Mills Project area under Alternative 2, at a much higher cost (estimated at
$24.6 million).
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1.0 PURPOSE AND NEED FOR ACTION

1.1 PURPOSE OF ACTION

The Federal Energy Regulatory Commission (Commission or FERC), under authority of
the Federal Power Act (FPA), may issue licenses for up to 50 years for construction,
operation, and maintenance of nonfederal hydroelectric developments. The proposed action
by the Commission is to determine if licenses should be renewed for two hydroelectric
projects on the West Branch of the Penobscot River, in Piscataquis and Penobscot counties,
Maine (table 1-1; figure 1-1). This final environmental impact statement (FEIS) was prepared
as required by the National Environmental Policy Act (NEPA)' and FERC regulations to
provide the Commission with descriptions and evaluations of the potentially significant
environmental and developmental effects of the projects. '

Table 1-1. West Branch Penobscot River Basin hydroelectric projects evaluated in this
FEIS (Source: GNP, Staff)
W
Project Project Number Installed Capacity (MW)
———e—ee——e———————e—,——s—se—— e
Ripogenus 2572 37.5
Penobscot Mills 2458 70.6 (total)
Millinocket Lake Storage
Development 0.0"
North Twin Development 7.0
Millinocket Development 35.8
Dolby Development 20.9
East Millinocket Development 6.9
Total 108.1
* Storage facility
— —— e ——

1.2 NEED FOR POWER

Great Northern Paper, Inc. (GNP} of Millinocket, Maine, applied for new licenses for
two projects on the West Branch of the Penobscot River: (1) Ripogenus (FERC No. 2572),
and (2) Penobscot Mills (FERC No. 2458). FERC issued the original licenses for the
Ripogenus and Penobscot Mills projects on December 20, 1968, and April 1, 1962,
respectively. GNP, a wholly owned subsidiary of Bowater Corporation, owns both projects.
GNP’s hydroelectric generating resources supply electric capacity and energy to

! P.L. 91-80, 42 U.5.C. 4341 (January 1, 1970), as amended by P.L. 94-52 (Juiy 3, 1975) and P.L. 94-83
(August 9, 1975)
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Figure 1-1. West Branch of the Penobscot River Basin showing the Ripogenus and Penobscot Mills projects {modified
after Figure C-1, GNP 1991a; many lakes and tributaries have been omitted for clarity)




meet a portion of the company’s requirements at its paper-making operations in the towns of
Millinocket and East Miliinocket, Maine.

The pulp and paper industry is highly competitive and energy intensive. Recent
modernization of paper machines at East Millinocket indicates that the industry’s efforts to
improve paper quality and productivity have increased usage of electric energy in pulp and
paper production. In addition, paper-making capacity exceeds the demand for product in
many of GNP’'s markets. GNP's presence in certain markets and its competitive position in
general, therefore, depend upon the availability of a reliable source of inexpensive siectric

power.

GNP has been involved in paper-making operations at Millinocket since 1900 and at
East Millinocket since 1907 and has modermized the hydroelectric developments to meet the
increased energy requirements of its pulp and paper operations. Because of the degree of
integration between the Penobscot River developments and GNP’s pulp- and paper-making
operations, the Millinocket and East Millinocket mills (see figure 1-1) depend heavily upon
hydroelectric energy produced by the Penobscot Mills and Ripogenus projects.

GNP supplies all of its electric power through a combination of hydroelectric/
hydromechanical, cogeneration, and condensing turbine capacity. In addition, the company
has a tie-line with Bangor Hydro-Electric Company (BHE) to deliver up to 15 megawatts (MW)
of interruptible, purchased power. The Ripogenus and Penobscot Mills projects were
expected to supply approximately 37 percent of the company’s sustainable generation
capacity and nearly 50 percent of its energy needs for 1994. Cogeneration was expected to
supply 27 percent of GNP’s sustainable capacity and 36 percent of the energy in 1994, and
condensing turbines were expected to supply peaking capacity and about 6 percent of energy.
In addition, the Penobscot Mills and Ripogenus hydroelectric projects were expected to supply
77 percent of the 40-hertz (Hz) energy that would be consumed by the Millinocket and East
Millinocket mills in 1994. Forty-hertz energy is a critical input to the pulp-making operations at
these mills,

GNP has limited options for replacing lost hydroeiectric capacity. Cogeneration
currently satisfies a significant portion {36 percent) of GNP’s energy demand. Cogeneration,
however, depends upon the amount of steam generated for use in the manufacturing process,
and the existing cogeneration system takes full advantage of available steam. Furthermore,
recent modernization of the mill to reduce energy usage by conserving steam has reduced the
amount of steam available, resulting in less cogeneration capacity. Cogeneration, therefore,
has fitile potential for offsetting any reduction in GNP’s other power sources. Section 2.4.2
discusses the feasibility of using alternative power sources, primarily from a cost perspective.

The lengthy period of GNP's electric-supply service for the Millinocket and East

Millinocket mills has established an adequate foundation for both the short-term and long-term
needs for electric power equivalent to the combined outputs of the projects.
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1.3 SCOPE OF THE EIS
1.3.1 Introduction

On April 20, 1993, FERC issued notice that it would prepare an environmental impact
statement (EIS) for the Ripogenus and Penobscot Mills projects. Scoping Document 1 (SD1)
was issued in August 1993 to provide information about the project to the public and resource
agencies and to solicit comments on the scope of the EIS,

1.3.2 Scoping

We conducted two scoping meetings on August 25, 1993. All interested individuals,
organizations, and agencies were invited to attend both meetings to help identify
environmental issues that should be analyzed in the EIS. Daytime and evening meetings
were held at Stearns High School, Millinocket, Maine. The staff compiled notes on the
daytime meeting, and a court reporter recorded the evening meeting. The Commission placed
all statements (oral and written) in the public record for the project.

Following the scoping meetings and comment period, FERC reviewed and revised
SD1; Scoping Document 2 (SD2) was distributed to all interested parties in November 1993.
The content of the DEIS was based on comments obtained through the scoping process .
Principal modifications of the scope include adding a resource-criented alternative that
includes larger flow enhancements than the applicant proposed, and including socioeconomics
as a major issue. issues addressed in this FEIS include (1) geology and soils, (2) streamflow,
(3) water quality, (4) fishery resources, (5) wetlands, (6) terrestrial resources, (7) threatened
and endangered species, (8) recreation resources, (9} land uses, (10) aesthetic resources,
(11) cultural resources, and (12) socioeconomic resources. No new issues were identified by
respondents to the DEIS.

1.3.3 Cumulative Impacts

To make sound licensing decisions the Commission analyzes both site-specific and
cumulative impacts of hydropower development. Cumuiative impacts are the additive or
interactive impacts on resources caused by multiple developments within a river basin.
Individually small or other seemingly minor impacts of past, present, and reasonably
foreseeable future actions taken by several agencies or persons, when added together in
space and time, may result in combined or cumulative impacts that have serious
environmental consequences.

This FEIS addresses the potential for interaction between the effects of the projects
and those of other developments in the river basin for appropriate resources. The FEIS
identifies and describes the status of resources within the geographic area selected for the
analysis and assesses the potential for the projects to contribute to cumulative impacts. The
effects of past and present activities are reflected in the existing environment and provide a
context for determining the potential for cumulative impacts.

During scoping, agencies and individuals questioned whether or not limiting the scope
of the cumulative environmental analysis of the Penobscot Mills and Ripogenus projects to the
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project boundaries would allow adequate consideration of potential regional cumulative
impacts, including the entire West Branch of the Penobscot River Basin. Participants in the
scoping process also suggested that the cumulative assessment should encompass several
West Branch developments upstream of the Ripogenus Project.

The staff offered the following clarification and revisions during final scoping and we
have revised them slightly in response to comments on the DEIS.

(1)

)

3

Each resource evaluated in the Upper Penobscot River EIS will be evaluated
cumulatively over the appropriate geographic range for that resource. For
example, the Commission will assess the impacts on landlocked Atlantic
salmon over the potential range of what is considered to be the West Branch
stock of that species.

This FEIS does not encompass other projects within the Penobscot River Basin
that are presently in the relicensing process, specifically the lower Penobscot
River projects (Basin Mills, FERC Project No. 10981; Milford, FERC Project No.
2534, and Stillwater, FERC Project No. 2712). A separate multiple-project FEIS
will be prepared for those projects, which are approximately 70 river miles
downstream of Penobscot Mills. The Commission did not combine these
projects into a single, basinwide EIS for these reasons:

» The resources of concern differ substantially. The major environmental
concern at the Basin Millslower Penobscot projects is restoring anadromous
fish, particularly Atlantic salmon. At the upper Penobscot River projects
(Ripogenus/Penobscot Mills), the major concerns are potential economic
impacts on the licensee and local municipalities, water use and allocation,
mercury contamination, enhancement of landiocked Atlantic salmon
populations, recreation access, and whitewater boating.

* Key resources in the upper and lower Penobscot are generally exciusive of
each other. There are no anadromous Atlantic salmon in the vicinity of
Ripogenus and Penobscot Mills, and Penobscot River restoration plans do
not include any restoration activities in the West Branch. Most wetlands
within the basin are confined to the vicinity of Ripogenus and Penobscot
Mills and are not contiguous with the isolated wetland areas in the vicinity of
the lower Penobscot projects. Commercial and individual whitewater
boating occurs almost exclusively in the upper portions of the river basin.

Section 4 of the FEIS considers the need to expand the project boundaries or
provide conservation easements to account for watershed activities that may
influence project operations and environmental effects associated with those
operations.
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2.0 PROPOSED ACTION AND ALTERNATIVES

2.1 APPLICANT'S PROPOSAL

GNP proposes changes in operation and some minor construction at the Ripogenus
and Penobscot Mills projects. These changes would provide environmental and recreational
enhancements requested by resource management agencies and other interested
nongovernmental groups during initial consultation for relicensing. This sectlon describes the
projects and GNP's proposed enhancements.

2.1.1 Description of Projects

2.1.1.1 Ripogenus Project

The principal features of the Ripogenus Project (figure 2-1) are an impoundment
(Ripogenus Lake), a dam, a powerhouse, a bypass reach of about 3,900 feet in the Upper
Gorge area, and appurtenant facilities. In its existing condition, the project has a total
nameplate generator capacity of 37.5 MW at 40 Hz and an average annual generation of
about 234,000 megawatt-hours (MWh). The dependable capacity is 22.4 MW based on a
project flow of 1,800 cubic feet per second (cfs), with an 85 percent exceedance vaiue and a
net head of 173 feet.

The project includes:

» a 795-foot-long concrete gravity dam, consisting of a 480-foot-long ogee spillway
section with a crest elevation of 929.6 feet National Geodetic Vertical Datum
(NGVD) at a maximum height of 83 feet; topped with 22 stop-log gates, each about
17 feet wide by 11 feet high; and 2 crest gates, each about 17 feet wide by 11 feet
high;

* a 37-foot-wide tunnel intake section with a 16-foot-diameter, concrete-lined tunnel
about 3,850 feet long; a 44-foot-diameter by 104-foot-high surge tank that rises
about 54 feet above grade; and three concrete-lined, stee! penstocks, each 10 feet
in diameter and ranging about 100 to 136 feet in length, all protected by trashracks
of 3 by %-inch steel bars with 28%-inch openings;

* a 179-foot-long gate section with 4 deep waste gates, each about 9 feet high by 8
feet wide; and 2 timber gates, each about 14 feet high by 6 feet wide;

* a 100-foot-long earth embankment with a crest slevation of 942.6 feet:

* a concrete, steel, and brick powerhouse that is about 76 feet high by 45 feet wide
by 130 feet long, is equipped with three vertical-shaft generating units with a total
rated capacity of 37,630 kilowatts (kW), and has a hydraulic capacity of 3,500 cfs
and a designed head ranging from 165 to 175 feet;
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* a 20.8-mile-long impoundment {consisting of Ripogenus Lake, Caribou Lake,
Chesuncook Lake, Moose Pond, Brandy Pond, and Black Pond) with a surface
area of about 29,270 acres (AC), a gross storage capacity of 710,000 acre-feet
(AF), a usable storage capacity of 688,705 AF, a normal pool headwater elevation
of 941.6 feet, and tailwater elevation of 758.5 feet,

« a 30.2-mile-long, 115-kilovolt (kV) transmission line; and
» appurtenant facilities.
2.1.1.2 Penobscot Mills Project

The Penobscot Miils Project (figure 2-2) consists of four discrete generating facilities
and one storage/pump station development. Beginning with the most upstream, the
developments are the Millinocket Lake Storage Development {(which is located northeast of
the North Twin Development and contains a pumping station), North Twin, Millinocket, Dolby,
and East Millinocket.

Pencbscot Mills has a total installed capacity of 70.6 MW and an average annual
generation of about 386,400 MWh. The dependable capacity is 36.4 MW based on a project
flow of 2,800 cfs with an 85 percent exceedance value. In 1994, GNP shut down the
pulpwood grinding lines (letter from B. Stetson, GNP, September 2, 1994). GNP stated that
the five hydromechanical units at the Millinocket development, which are equipped with
synchronous motors, will continue to generate electric power to support increased production
at the East Millinocket mill.

The principal features of the existing Penobscot Mills Project are five dams, five
impoundments, four powerhouses, and appurtenant facilities.

Millinocket Lake Storage Development. This development, which is separate and
distinct from the Millinocket Development, is used strictly for storage. Water is either released
through the dam and down the Millinocket Stream or pumped through a pumping station into
the North Twin impoundment to increase generation at the North Twin and Millinocket
developments. This development has no hydroelectric-generating facilities. It consists of;

* a 635-foot-long concrete and earth-filled dam, with a 462-foot-long earthen
embankment that has a crest elevation ranging from 485.6 feet to 487.0 feet; two
spillway sections, totaling about 115 feet with a crest elevation of 480.0 feet;
separated by a 58-foot-long intake section with four lift gates that are 8 feet wide
by 9 feet high and a log sluice gate that is 8 feet wide by 10 feet high;

* a concrete, steel, and brick pumping station that is about 25 feet wide by 53 feet
long, equipped with 2, vertical, wet-pit pumps, each with a capacity of 122 cfs
protected by trashracks of 3/16-inch steel bars with 1-inch openings; driven by 2
induction motors, each with a capacity of 250 hp; discharging into 2 underground
4.5-foot-diameter pipes; about 544 feet long; that lead to the outlet structure at
North Twin impoundment, which has 2 steel gates about 6 feet high by 6 feet wide;
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an impoundment known as Millinocket Lake with a surface area of about 8,640 AC,

a usable storage capacity of 45,370 AF, and a normal maximum pool headwater
elevation of 480.0 feet; and

an appurtenant facility.

North Twin Development. North Twin consists of:

a 1,051-foot-long concrete earth-filled gravity dam, with a maximum height of 35
feet consisting of two earth wings with concrete core walls totaling about 500 feet
long, of which 309 feet is topped with a paved roadway, and 100 feet is topped
with a parapet wall with crest elevations that vary from 498.60 feet to 494.62 feet;

a 34-foot-long concrete weir fishway with two deep-gated log sluice sections;

a 114-foot-tong by 37-foot-wide intake section with trashracks of 3a-inch steel bars
with 2%4-inch openings;

a 117-foot-long concrete spillway with two Taintor gates, each 27 feet high by 50
feet wide, with an invert elevation of 464.62 feet; and 6 auxiliary earth dikes
totaling about 2,530 feet long;

a concrete, steel, and brick powerhouse that is integral to the dam and about 50
feet wide by 114 feet long, equipped with 2 vertical Francis turbine/generator units
and 1 vertical Kaplan turbine/generator unit with a total rated capacity of 6,972 kW,
a total hydraulic capacity of 4,500 cfs, a net head of 28 feet, and an average
annual generation of 47,300 MWh; and a tailrace of six bays, each measuring 14
feet wide, and bordered by a 28-foot-long concrete retaining wall;

an impoundment (consisting of Elbow Lake, North Twin Lake, South Twin Lake,
Pemadumcook Lake, and Ambajejus Lake) that is about 11.8 miles long with a
surface area of about 17,790 AC, gross storage capacity of 346,000 AF, a usable
storage capacity of 344,355 AF, a normal pool headwater elevation of 491.92 feet,
and tailwater elevation of 460.7 feet;

a 4.2-mile-long, 34.5 kV transmission line; and

appurtenant facilities.

Millinocket Development. Millinocket, which is separate and distinct from Millinocket
Lake Storage Deveiopment, consists of:

a 1,262-foot-long concrete gravity and stone dam, at the outlet of Quakish Lake,
with a maximum height of 27 feet, which consists of a concrete gravity overflow
section about 300 feet iong with a crest elevation of 458.95 feet; 2 concrete gravity
sections totaling about 786 feet long with a crest elevation of 456.20 feet, topped
with 30-inch-high flashboards, and separated by a 52-foot-long wastegate structure
with 4 steel gates; 8 auxiliary earth dikes totaling about 5,769 feet long; and a 124-
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toot-long headgate section, with 10 steel gates, each about 8 feet high by 11 feet
wide; and a sluiceway about 10 feet high by 12 feet wide;

an intake section extending from the headgates located at the outlet of Quakish
Lake through Ferguson Pond to the intake structure at Ferguson Pond outlet,
consisting of a canal section that is about 150 feet wide by 1,400 feet long,
separated from the Back Channel by a concrete gravity section with a crest
elevation of 458.2 feet, topped with 6-inch flashboards; a concrete and wood frame
intake structure with 6 gates that each measure 12.5 feet wide by 12.5 feet high,
which control the flow into 6, 10-foot-diameter penstocks that are 1,007 to 1,024
feet long, lead to six units in the Grinder Room, and are protected by trashracks of
Y-inch steel bars with 2%-inch openings; and one gate, measuring 13.5 feet wide
by 13.5 feet high that controls the flow into an 11-foot-diameter, 1,024-foot-long
penstock that leads to two units in the generator room and is protected by a
trashrack of %-inch steel bars with 2%z-inch openings;

a concrete, steel, and brick powerhouse, about 52 feet wide by 112 feet long,
equipped with eight horizontal Francis turbine/generator units with a total installed
capacity of 35,782 kW, a hydraulic capacity of 5,000 cfs, a net head of 108 feet,
and an average annual generation of 203,300 MWh;

a tailrace of 7 bays, each measuring 14 feet wide,

an impoundment (consisting of Quakish Lake and Ferguson Pond) with a surface
area of about 1,344 AC, a gross storage capacity of 8,100 AF, negligible usable
storage capacity, a normal poo! headwater elevation of 458.7 feet, and tailwater
elevation of 347 4 feet;

a 300-foot-long, 34.5 kV, transmission line; and

appurtenant facilities.

Dolby Development. Dolby consists of:

a 1,395-foot-long concrete gravity and earth-filled dam with a maximum height of
66 feet that consists of a 521-foot-iong concrete gravity spillway section with a
crest elevation of 332.2 feet, topped with 4-foot flashboards, separated by a 76-foot
waste gate structure with 6 gates, each about 6 feet by 9 feet, and by a 34-foot log
sluice section; an earthen dike with core walls about 550 feet long topped with a
12-foot-wide travel path; and a 209-foot-long headgate section, with @ gates,
protected by 3 sets of trashracks of ¥-inch steel bars with 1%-inch openings and 4
sets of trashracks of ¥%-inch steel bars with 2%-inch openings;

a concrete, steel, and brick powerhouse, about 115 feet wide by 167 feet long, and
an addition that is 82 feet wide by 36 feet long, equipped with 3 horizontal Francis
turbine/generator units, 3 inclined turbine/generator units, and 1 vertical Kapian
turbine/generator unit, with a total rated capacity of 20,886 kW, a hydraulic
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capacity of 6,000 cfs, a net head of 49 feet, and an average annual generation of
98,100 MWh;

a tailrace with 8 discharge bays;
A 2.3-mile impoundment (khown as Dolby Pond) with a surface area of about
2,048 AC, a gross storage capacity of 41,956 AF, negligible usable storage

capacity, and a normal pool headwater elevation of 338.2 feet and tailwater
elevation of 287.2 feet,

a 2-mile-long, 34.5-kV, 60-Hz transmission line and a 6.8-mile-long, 33.0- to 34.5-
kV, 40-Hz transmission line; and

appurtenant facilities.

East Millinocket Development. East Millinocket consists of:

a 571-foot-long concrete and earth-filled gravity dam, with a maximum height of 28
feet that consists of a 118-foot-long earth embankment with a tip elevation of 295.2
feet; a 300-foot-long concrete gravity spillway section with a crest elevation of
283.2 feet that is topped with 4-foot flashboards separated by a 59-foot-long waste
gate structure with 2 gates, each about 23 feet wide; a 7-foot-long timber crib
section; and a 146-foot-long intake section with 12 gates, about 9 feet high by 11
feet wide, protected by trashracks of %-inch steel bars with 1%-inch openings;

a concrete, steel, and brick powerhouse, about 56 feet wide by 147 feet long,
equipped with 6 horizontal Francis turbine/generator units with a total rated
capacity of 6,936 kW at 60 Hz, a hydraulic capacity of 4,200 cfs, a net head of 24
feet, and an average annual generation of 37,700 MWh;

a tailrace that is about 1,050 feet long by 110 feet wide, with 6 discharge bays;

an impoundment (consisting of a 1.9-mile stretch of the West Branch of the
Penobscot River) with a surface area of about 128 AC, a gross storage capacity of
1,850 AF, negligible usable storage capacity, normal pool headwater elevation of
287.2 feet, and tailwater elevation of 261.5 feet; and

appurtenant facilities.

Table 2-1 summarizes project facilities for the developments of the Ripogenus and
Penobscot Milis projects.

2.1.2 Operation of Projects

The Ripogenus Project operates as a storage development on an annual basis,
whereas the Penobscot Mills developments operate in different modes. Millinocket Lake
operates as a storage development where water is pumped into the North Twin impoundment.
GNP operates North Twin as a storage development on an annual basis. Millinocket, Dolby,
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and East Millinocket operate as run-of-river (outflow equals inflow) developments, with a small
flow-reregulating capability.

Table 2-1. Summary of facilities and operations {Source: GNP, Staff)

Millinocket East

Ripogenus Lake North Twin Millinocket Dolby Millinocket

Impoundment 29,270 8,640 17,790 1,344 2,048 128
Surface Area
{acres)
Normal Headwater 941.6 480.0 491.8 458.7 336.2 287.2
Elevation (ft)
Normal Tallwater 758.5 - 460.7 3474 287.2 2615
Elevation (it}
Draw-down 44.0 6.2 22.0 - - -
Capabllity (ft)
Gross Storage 710,000 45,370 346,000 8,100 41,956 1,950
{acre-ft)
Usable Storage 688,705 45,370 344,355 - -
(acre-ft)
Hydraulic Capacity 3,500 - 4,500 5,000 6,000 4,200
(cfs)
Installed Capacity 37,530 - 6,972 35,782 20,886 6,936
(kW)
Annual Energy 234,000 - 47,300 203,300 98,100 37,700
{(MWh)

The ability to manage fiow from the storage impoundments at the Ripogenus and
Penobscot Mills projects allows GNP to maximize the combined annual energy generation
from these projects by generally keeping the flow of water within each development's
hydraulic capacity. Figure 2-3 shows the relationships between the projects and their
developments. Storage is operated on an annual cycle to dampen the extremes of seasonal
variation in runoff by storing the majority of spring runoff to provide sustained flows during the
remainder of the year, when precipitation is significantly less. Water is released at a
controlled rate during the entire year according to a system-rule curve (based on providing an
average daily flow of 2,400 cfs at Millinocket with a 1 percent probability of running out of
storage) that produces a relatively even flow in the West Branch throughout the year. This
minimizes spillage at the dams, which can occur when flows exceed a tacility's hydraulic
capacity. Flow is reserved for later use to provide maximum sustained baseload energy
generation and protect populated areas downstream from flooding during the high spring
runoff. The total volume of usable storage in the West Branch system is 1,347,600 AF.
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The Ripogenus and Penobscot Mills projects are part of an integrated system that
GNP developed to provide baseload electrical and mechanical power for the Millinocket and
East Millinocket mills. GNP monitors the energy demand of the manufacturing facilities
through a computerized dispatch system known as the Energy Optimization System (EOS)
and operates the storage and generation facilities of the system to meet that demand
efficiently. The total generating capacity of the Penobscot Mills/Ripogenus projects is 108,106
kW; 37,836 kW of this power is generated at 60 Hz, and 70,270 kW is generated at 40 Hz.
The 60-Hz component of GNP’s |oad is supplied from hydroelectric generation, cogeneration,
condensing, and purchased power. North Twin, East Millinocket, and portions of Millinocket
and Dolby generate at 60 Hz. The 40-Hz network supplies power to the large wood grinder
motors at East Millinocket mill and is supplied by the Ripogenus Project and portions of the
Millinocket and Dolby facilities. Forty-hertz power cannot be purchased from, or sold to, any
other public utilities because they all use a 60-Hz network. Overall, GNP supplies about 90
percent of the energy needed for its mills and purchases the remainder from BHE.
Occasionally, GNP selis a small amount of 60-Hz power to BHE.

The EOS dispatch center in Millinocket maintains remote monitoring and control of
each development. This real-time, computerized monitoring and control system allows the
dispatcher to receive information on impoundment levels, discharge, and unit settings for all
the projects and power demands at the manufacturing facilities; select the best units and
settings for maximum system efficiency; and adjust unit flows and settings accordingly. The
dispatcher can meet instantaneous demands, optimize performance, and maximize annual
energy production of the power system.

2.1.2.1 Ripogenus Project

The Ripogenus impoundment provides 51 percent of the total volume of usable storage
in the West Branch system. During high spring flows, GNP manages outflow and limits
spillage by exploiting the usable storage capacity of the impoundment. When the
impoundment is at its normal maximum operating level, GNP opens the deep waste gates and
crest gates. With all gates open, the dam can pass the probable maximum flood (PMF) of
65,800 cfs.

By storing spring flows, GNP can release a more consistent flow to the West Branch
throughout the remainder of the year. Although the Ripogenus impoundment has a potential
draw-down of 44 feet, draw-down has not exceeded 30.6 feet since 1970 and has averaged
16.5 feet. Over the same period, flow at McKay station ranged from 200 cfs to 15,185 cfs,
averaging 2,699 cfs.

The project’s bypass reach, the 4,730-foot-long Upper Gorge between the Ripogenus
dam and McKay station, currently receives only leakage flows estimated at 12 cfs and
spillage, which occurs approximately 11 percent of the time.

2.1.2.2 Penobscot Mills Project
. The Penobscot Mills Project consists of five developments. The North Twin
impoundment is at the upstream end of the project and receives flow from the Ripogenus

Project. Releases from North Twin pass through the four generation facilities ot the
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aobscot Mills Project: North Twin, Millinocket, Dolby, and East Millinocket. Water from
‘nocket Lake is either pumped to North Twin or discharged through the dam to Millinocket
am, which enters the West Branch immediately downstream of the Millinocket
elopment. The total volume of usable storage in the Penobscot Milis Project is 389,725
which is 29 percent of the West Branch total.

North Twin Development. The North Twin Development operates in a storage mode
annual basis. During high flows, GNP manages outflow and limits spillage by exploiting
ailable usable storage capacity of the impoundment. When the impoundment reaches
mal maximum operating level, GNP opens the Taintor gates. The development has a

aum discharge capacity of 72,000 cfs and can pass the PMF of 64,300 cfs.

The North Twin impoundment has a potential draw-down of 22 feet; however, annual
jown has ranged only from 6.1 feet to 17.6 feet since 1970. GNP releases water from
un storage to maximize generation at North Twin by maintaining a higher headpond

on.

L

FERC staff estimates that the minimum river flow at North Twin is 1,980 cfs (during mill
wn); the mean is 3,543 cfs, and the maximum is 32,008 cfs. Spillage occurs
_nately 20 percent of the time.

Millinocket Lake Storage Development. This development is used principally to
p‘lement flow for power generatlon through the North Twin and Millinocket developments.
this mode of operation, water is pumped from Millinocket Lake into Ambajejus Lake (part of
1e North Twin impoundment) at a rate of up to 244 cfs. Alternatively, water can be spilled
Jver the dam at Millinocket Lake into Millinocket Stream, which enters the West Branch
downstream of the Millinocket Development. Water that is spilled from the lake, therefore, is
available for generation only at the Dolby and East Millinocket developments, whereas water
pumped into Ambajejus Lake is available at all four generation facilities. Likewise, a minimum
flow of 20 cfs and any other spillage released at the dam to Millinocket Stream is unavailable
for power generation at the North Twin and Millinocket developments. Millinocket Lake has a
potential draw-down of 6.2 feet, and the dam at the lake can withstand the PMF of 4,400 cfs.

Millinocket Development. The Millinocket impoundment has negligible storage
capacity; therefore, the development is operated in run-of-river mode, with minor fluctuations
in water level based on inflow from the North Twin Development. These fluctuations are
typically caused by varying demand at the manufacturing facilities for either 40-Hz or 60-Hz
electrical power. The average daily variation between North Twin and Miliinocket outflows is
130 cfs. -

FERC staff estimates river flows at Miliinocket for the period of record are a minimum
of 1,980 cfs (during a mill shut-down), a mean of 3,568 cfs, and a maximum of 32,230 cfs.
Spillage occurs approximately 12 percent of the time when flows exceed the facility’s hydraulic
capacity.

The Hlashboards on the spillway of Stone dam will fail when overtopped by 1.5 feet {at
460.2 feet elevation), thereby spilling flows to Back Channel. The dam can pass 109,000 cfs
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with the water level at the deck of the gatehouse (at 464.2 feet elevation), and the dam and
dikes can withstand tne PMF ot 64,800 cfs.

Dolby Development. The Dolby impoundment has negligible storage capacity;
therefore, the Dolby Development is operated in run-of-river mode, with minor fluctuations in
water level based on inflow from the Millinocket Development. As described above for
Millinocket, these fluctuations are typically the result of load variations at the manufacturing
facilities. Operation is also a function of flow from the Millinocket Lake Storage Developmer
by way of Millinocket Stream.

During the period of record of GNP's flow analysis, the mean river flow at the Dolby
Development was 3,979 cfs; the minimum river flow was 1,837 cts (during a mill shut- dow
and the maximum river flow was 35,947 cfs. Spillage occurs approximately 5 percent of th
time when river flow exceeds the facility's hydraulic capacity.

GNP opens the waste gates, which have a combined flow capacity ot 3,600 cfs, dt
high flows to maintain the flashboards in place. The flashboards on the spillway will fail w
overtopped by 1.5 feet. The development structures can withstand the PMF of 64,000 cfs
the waste gates open and the flashboards removed.

East Millinocket Development. The East Millinocket impoundment has negligib'
storage capacity, therefore, the development is operated in run-of-river mode, with minor
fluctuations in water leve! based on inflow from the Dolby Development. These fiuctuations,
are typically caused by load variations at the manufacturing facilities. :

FERC staff estimates that the minimum river flow at East Millinocket for the period of
record was 1,840 cfs (during a mill shut-down); the mean was 3,985 cfs, and the maximum
was 35,998 cfs. Spillage occurs approximately 28 percent of the time when river flow
exceeds the tacility’s hydraulic capacity.

GNP opens the waste gates, which have a combined flow capacity of 2,000 cfs, to
maintain the flashboards in place. The flashboards on the spiliway wili fail when overtopped
by 1.5 feet (at an elevation of 288.7 feet). The development structures can withstand the PMF
of 64,000 cfs (at an elevation of 293.1 feet).

2.1.3 Proposed Environmental Measures

Although FERC licenses the two projects evaluated in this FEIS separately, many of
the resources within the two project areas are interdependent, particularly resources
associated with streamflow and water quality; therefore, associating GNP's proposed
enhancements specifically with one project or the other is not always accurate or appropriate.
We describe GNP's proposed enhancements according to the integrated nature of the
resources they would affect, indicating the specific project area to be enhanced where
appropriate.
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2.1.3.1 Geology and Soils

GNP intends to develop an erosion and sedimentation control plan that will specify
control measures and procedures to limit erosion and sedimentation during construction of
enhancements of recreation access in the Ripogenus Project area. GNP proposes no
construction and, therefore, no mitigation for geology and soils/groundwater in the Penobscot

Mills Project area.

2.1.3.2 Streamflow

Figure 2-3 illustrates project storage capacities, maximum generation plans, and GNP’s
proposed minimum flows. GNP proposes to supply flows of 100 cfs in Upper Gorge between
July 1 and September 30 and leakage flows of approximately 12 cfs during the rest of the
year. Supplemental summer “attraction flows" of 100 cfs would be provided to attract adult
salmon into Upper Gorge in an effort to increase angling opportunities. Timing these releases
would be coordinated with state and federal fisheries agencies. Below McKay station, GNP
proposes the following flows (as modified to reflect the agreement between GNP and Maine
Professional River Outfitters on recreational boating flows):

» outage flows of 400 cfs;

¢ rafting flows of 1,800 to 2,300 cis between May 1 and September 15, depending
on day of week and water availability (see figure 2-3 for details),

» rafting flows of 2,300 cfs (normal years) or 2,200 cfs (wet or dry years) on
Saturdays and Sundays between September 16 and October 1;

* spawning flows of at least 1,300 cfs between October 15 and November 15;

* incubation flows equal to or greater than spawning flows from November 16
through June 7; and

* rafting or incubation flows, whichever is greater, continuously from May 1 through
June 7.

Flows released to Millinocket Stream would be increased to 60 cfs between May 1 and
October 15 but would remain at 20 cfs during the remainder of the year. Back Channel flows
would remain at leakage of 2 to 5 cfs, except during periods of high inflow, when water may
be spitled at Stone dam. Flows below Millinocket, Dolby, and East Millinocket developments
would continue to be at least 2,000 cfs.

2.1.3.3 Water Quality

GNP contends that project operations do not affect mercury levels within project
impoundments and that mercury levels are statistically no different than levels in other
impoundments and natural lakes within the area. GNP, therefore, does not propose to
conduct further studies other than those with which it is participating voluntarily already: the
Environmental Protection Agency's (EPA} Environmental Monitoring and Assessment Program
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(EMAP) and the International Toxics Monitoring (ITM) program begun in 1992 by several New
England states and Canadian provinces.

GNP contends that Back Channel does not have to meet water quality standards
because it is not classified by the state. GNP also maintains that studying low dissolved
oxygen (DO) in Dolby Pond is unnecessary and that Dolby Pond meets state water quality
standards under current project operation.

2.1.3.4 Fisheries

GNP does not propose to provide anadromous fish passage because the state has no
plans to restore anadromous Atlantic salmon to the West Branch. GNP agreed to modify and
maintain the North Twin fishway. GNP proposes to provide water to a channel that parallels
the West Branch near Holbrook Stream to enhance the salmon nursery habitat in the West
Branch. Additionally, GNP proposes to regulate seasonal draw-downs of the North Twin
impoundment so that it reaches its lowest level before lake trout spawning begins (October
15). GNP also proposes to implement a Millinocket Stream Fisheries Management Plan in
which GNP would stock more and larger brook trout to Millinocket Stream. GNP also
proposes to increase flow in this reach to 60 cfs between May 1 and October 15.

2.1.3.5 Wetlands

GNP proposes to enhance wetlands at the North Twin impoundment at the Deep Cove
East, Deep Cove West, and Wadleigh Brook sites. The proposed measures would enhance
existing vegetation af these sites by increasing water retention time during draw-downs.

2.1.3.6 Terrestrial

GNP (1992c) proposes to implement a Back Channel Wildlife Habitat Management
Plan to enhance the value of this area for wildlife. The plan would include snag (standing
dead trees) management and even-aged and uneven-aged management of the adjacent
forest. The goals of this management plan would be to increase vertical stratification and
maintain riparian vegetation, while increasing and improving habitat within the area by
selective timber harvesting.

2.1.3.7 Threatened and Endangered Species

GNP contends that present project operations have no impacts on threatened and
endangered species (GNP, 1993c) and that the documented bioaccumulation of mercury in
bald eagles is unrelated to project operation. GNP (1993c¢) believes that no mitigation
measures are necessary because the proposed operational changes and construction would
not adversely affect bald eagles.

2.1.3.8 Recreation
GNP proposes to maintain existing recreation facilities within the project areas and to
enhance recreation opportunities by modifying existing reservoir operation and providing

additional recreation tacilities. For the Penobscot Mills Project, GNP proposes to:
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provide relatively stable water levels in the North Twin impoundment from May 1
through mid-August, unless GNP is unable to maintain the required 2,000 cfs
minimum flow below Millinocket. This action would address concemns raised by the
Maine Department of Conservation and the Save Our Scenic Lakes Association
regarding the potential effects of fluctuating lake elevations on recreational
activities;

provide space for three vehicles and five trailered vehicles at the Dead Man's
Curve boat access site and for four vehicles at the Route 157 boat access along
Dolby Pond within 1 year following issuance of the new license. This action would
respond to a recommendation by the Maine Department of Conservation;

improve the Green Bridge boat access site above Quakish Lake by removing
boulders and other obstructions at the shoreline and placing additional gravel in the
parking area to accommodate approximately six additional vehicles. These
improvements would be completed within 1 year following the issuance of a new
license. This action would respond to recommendations by the Maine Department
of Conservation; and

assess the adequacy of the existing recreation facilities within the project area
once every 10 years for the term of the new license in consultation with the Maine
Bureau of Parks and Recreation.

For the Ripogenus impoundment, GNP proposes to:

eliminate access fees for noncommercial, day use within the company's gate
system for Maine residents, as a result of an agreement with the Fin and Feather
Ciub (see license order);

improve the informal boat launch on Caribou Lake by removing several trees,
placing gravel to provide a pull-ahead area, and making minor improvements to
expand the existing parking area;

assess the adequacy of existing recreation facilities within the project area once
every 10 years for the term of the new license in consultation with the Maine
Bureau of Parks and Recreation; and

attempt to schedule routine dam maintenance on week days between Labor Day
and Memorial Day to avoid affecting downstream rafting.

For Upper Gorge, GNP proposes to:

provide a minimum flow of 100 cfs in Upper Gorge from July 1 to September 30 to
increase fishing opportunity {(leakage would be provided during the remainder of
the year); and
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« maintain the abandoned dirt road that extends from Ripogenus dam along the top
of Upper Gorge for pedestrian use (a gate has been installed at its entrance to
restrict vehicular access).

For McKay station, GNP proposes to:
» provide the recreational flows outlined in section 2.1.3.2;

» modify the existing vehicle gate to allow unrestricted pedestrian access to the river
24 hours a day,

* install two concrete vault privies at the parking lot adjacent to the McKay station
access road,

» establish a telephone message system that would be updated twice daily to
provide information about flow conditions along the West Branch downstream of
McKay station and any scheduled releases from the dam; and

* review the advisability of whitewater races below McKay station once the organizer
of the event notifies GNP in writing of the event and provides documentation of
appropriate state approvals.

For Never's Corner, GNP proposes to construct a set of changing rooms at the take-
out for whitewater boaters.

2.1.3.9 Land Use

GNP proposes to donate a 250-foot conservation easement to the state of Maine for
approximately 73 shoreline miles within the Ripogenus Project area. GNP proposes no
easements for the Penobscot Mills Project area. The proposed easements would not be
inciuded within the project boundary.

2.1.3.10 Aesthetics

GNP does not propose to reduce impoundment draw-downs to improve aesthetics.
GNP contends that reducing draw-downs would be incompatible with its Water Use Plan
(WUP) and the flow required for different locations throughout the project areas.
2.1.3.11 Cultural Resources

In consultation with the State Historic Preservation Officer (SHPO), GNP developed

two, site-specific Cultural Resource Management Plans (CRMPs). These plans describe data
recovery and preservation activities for all identified sites.

2-16



2.2 STATUTORY REQUIREMENTS
2.2.1 Water Quality Certification Conditions

The Maine Department of Environmental Protection (DEP) and the Maine Land Use
Regulation Commission (LURC) issued Section 401 Water Quality Certification (401 WQC) for
the Ripogenus and Penobscot Mills projects (tabie 2-2).

Section 401(a)(1) of the Clean Water Act (CWA) requires an applicant for a federal
license or permit for any activity that may resuit in a discharge into navigable waters of the
United States to provide to the licensing or permitting agency a certification from the state in
which the discharge originates that such discharge will comply with certain sections of the
CWA. A state Water Quality Certificate (WQC), therefore, is a prerequisite for obtaining a
Commission license. The Commission’s past practice has been to include all state water
quality conditions in any order issuing a project license; however, as stated in Tunbridge Miil
Corporation (68 FERC ¥ 61,078, 1994), under Section 401(d), states may lawfully impose only
conditions related to water quality. In examining the conditions proposed in the Penobscot
Mills and Ripogenus WQCs in section 5 of this FEIS, we follow the principles discussed in
Tunbridge. ‘

B e e——

Table 2-2. West Branch Penobscot River Basin hydroelectric project water quality
certification (Source: GNP, Staff)

Project Project Number Date Granted
Ripogenus 2572 4/15/93
Millinocket Lake Storage 2458 4/22/93
Penobscot Mills 2458 4/22/93

2.2.1.1 Ripogenus Project

LURC granted certification that there is a reasonable assurance that the continued
operation of the Ripogenus Project, as proposed by the applicant and modified herein, would
not violate applicable water quality standards, subject to eight conditions (Bouiter, 1993).

1.  Minimum Flows

A.  Except as temporarily modified by operating emergencies beyond the
applicant’s control, as defined below, the Ripogenus Project must be
operated such that minimum flows are maintained as proposed by the
applicant (including 100 cfs seasonal flow in Upper Gorge), and described in
this decision, with the following exceptions:

(1) a minimum flow of at least 12 cfs must be maintained in Upper Gorge at
all times; and
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(2) during the period from May 1 to September 15, a daytime recreational
flow of at least 2,000 cfs must be provided during normal months (as
defined in the WUP and described above), and of at least 1800 cfs
during wet or dry months. These flows must be achieved as scon as
possible following any outage.

B. Operating emergencies beyond the applicant's control include, but may not
be limited to, equipment failure or other temporary abnormal operating
condition, generating unit operation or interruption under power supply
emergencies, and orders from local, state, or federal law entorcement or
public safety authorities.

C. Flows required to promote salmon spawning and incubation, as described in
the application, shall be established each year in consultation with the
Maine Department of Inland Fisheries and Wildlife.

The applicant shall continue to keep accurate flow records and monitor
recreational use and shall review the effectiveness of its WUP with the
Commission, other interested resource agencies, and affected private groups
every 10 years over the term of the new project license.

The applicant shall conduct a study similar in scope to that conducted by the
applicant for Millinocket Lake in 1992 to assess mercury concentrations in aquatic
lite in the Ripogenus impoundment and the West Branch. Such study shall
include sampling of game fish in the project area. A work plan and proposed
schedule for the study shall be submitted to the Commission for its review and
approval within 90 days of the effective date of this certification. Such study,
including all data collected, shall be submitted to the Commission upon
completion. In addition, the applicant shall cooperate in a study to be conducted
by the DEP and the EPA to determine the interrelationship and impacts of
atmospheric deposition and water leve! fluctuations on concentrations of mercury
and other heavy metals on aquatic life in the project waters.

The applicant shall, within six months of FERC relicensing or upon such a
schedule as may be established by FERC, submit a plan for implementing all
proposed fisheries, fishing, recreational, habitat, and navigational enhancements
specified herein and those specified in its FERC application. This plan shall be
reviewed by and must receive approval of the LURC.

This approval is limited to and includes the proposals and plans contained in the
application and supporting documents submitted by the applicant except as herein
specified. All variances from the plans and proposals contained in said
documents are subject to the review and approval of the Commission prior to
implementation.

The applicant shall secure and appropriately comply with all applicable federal,
state, and local licenses, permits, authorizations, conditions, agreements, and
orders required for the operation of the project.
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This water quality certification shall be effective on the date of issuance of a new
hydropower project license by the FERC and shall expire with the expiration of the
FERC license..

This water quality certification does not constitute an approval of any aspects of
the applicant's WUP or any other elements of its proposal that deat with upstream
impoundments, as these are to be subject to future licensing by the FERC and
water quality certification by the State.

2.2.1.2 Penobscot Mills Project

The Maine DEP certified that the continued operation of the Penobscot Mills Project
wouid not violate applicable water quality standards, subject to 17 special conditions (Marriott,
1993). Six of these conditions pertain specifically to Millinocket Lake Storage dam, which has
a separate WQC. (Maine DEP expressly waived its authority to certify that continued
operation of the Penobscot Mills Project will meet applicable water quality standards in the
section of the West Branch known as the Back Channel.)

Millinocket Lake Storage Dam.

1.

Except as temporarily modified by operating emergencies beyond the applicant’s
control, a minimum flow of 80 cfs shall be maintained from the Millinocket Lake
Storage dam to Millinocket Stream from May 1 to October 15 annually, and a
minimum flow of 20 cfs shall be maintained during the remainder of the year.

Except as temporarily modified by approved maintenance activities, inflows to the
project area, or operating emergencies beyond the applicant’s control, the water
level in Millinocket Lake shall be maintained between elevations 470.0 feet and
480.0 feet mean sea level (MSL) while providing water to maintain North Twin
impoundment levels.

The applicant shall implement and monitor the results of an upgraded spring and
fall brook trout stocking program as specified in Millinocket Stream. The
Department reserves the right to approve a revised stocking program if deemed
necessary to meet the goal of providing a seasonal fishery in Millinocket Stream,

The applicant shali provide enhancement of existing wetlands in the Penobscot
Mills Project area, and shall submit plans for evaluating, |mplement|ng, and
monitoring these enhancements.

The applicant shall cooperate in a study to be conducted by the DEP and the EPA
to determine the interrelationship and impacts of atmospheric deposition and
water level fluctuations on concentrations of mercury and other toxic metals on
aquatic life in the project waters.

The applicant shall consuit with the Department of Conservation regarding the
need for a study to mark and remove submerged hazards to navigation in
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Millinocket Lake, and shall, if requested by Conservation, submit plans for
investigating and for marking and/or removing hazards in the lake.

North Twin, Millinocket, Dolby, and East Miliinocket Hydroelectric Developments.

1.

Except as temporarily modified by operating emergencies beyond the applicant’s
control, the Millinocket, Dolby, and East Millinocket developments shall be
operated as run-of-river facilities while providing an instantaneous minimum flow
of 2,000 cfs to the West Branch at Millinocket.

Except as temporarily modified by approved maintenance activities, inflows to the
project area, or by operating emergencies beyond the applicant's control, the
water level in the North Twin impoundment shall be maintained at or above the
lake trout spawning/incubation level for the period on or about October 15 through
May 1 annually, and shall be maintained at a relatively stable level from May 1
through mid-August annually, uniess the minimum flow of 2,000 cfs cannot be
maintained at Miliinocket.

The applicant shall investigate the extent to which DO deficits in the Dolby
impoundment are due to discharges from the Millinocket Mill, and shall submit the
results of the investigation, along with a discussion of possibie corrective actions,
to the Department in conjunction with the next renewal of the Waste Discharge
License for the Millinocket Mill.

The applicant shall cooperate in a study to be conducted by the DEP and the EPA
to determine the interrelationship and impacts of atmospheric deposition and
water level fluctuations on concentrations of mercury and other toxic metals on
aquatic lite in the project waters.

The applicant shall undertake appropriate repairs and/or modifications to the
existing North Twin fishway.

The applicant shall conduct a study as specified to monitor togue (lake trout)
reproductive success in the North Twin impoundment following licensing.

The applicant shall provide enhancement of existing wetlands in the Penobscot
Mills Project area, and shall submit plans for evaluating, implementing, and
monitoring these enhancements.

The applicant shall consult with the Department of Conservation regarding the
need for a study to mark and remove submerged hazards to navigation in the
North Twin impoundment, and shall, if requested by Conservation, submit plans
for investigation and for marking and/or removing hazards in the impoundment.

The applicant shall improve existing recreational access facilities in the project
area by: providing parking areas for four vehicles at the Route 157 Causeway
site and for three vehicles and five trailered vehicles at the Dead Man's Curve
site; and removing boulders at the boat launch and adding gravel to expand the
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size of the parking area at the boat put-in site located upstream of Quakish Lake
at the Green Bridge.

10. This approval is limited to and includes the proposals and plans contained in the
application and supporting documents submitted and affirmed to by the applicant.
All variances from the plans and proposals contained in said documents are
subject to the review and approval of the Board or Department prior to
implementation.

11. The applicant shall secure and appropriately comply with all applicable federal,
state and local licenses, permits, authorizations, conditions, agreements and
orders required for the operation of the project.

2.2.2 Section 18 Fishway Prescriptions

Section 18 of the FPA provides the Secretary of the U.S. Department of interior
(Interior) the authority to prescribe fishways® at Commission-licensed projects. Interior filed
the following measures for license implementation pursuant to Section 18 for the Ripogenus
and Penobscot Mills projects (letters from J. Deason, Interior, May 24, 1993).

Any license issued by the Commission for the Ripogenus Project or the Penobscot
Mills Project should include the following special article:

The Secretary of the Interior's authority to prescribe the
construction, operation, and maintenance of fishways is
reserved under Section 18 of the Federal Power Act.

2.3 PROJECT ALTERNATIVES

GNP proposes no modifications of existing impoundments and structures at the
Ripogenus and Penobscot Mills projects but would provide several measures intended to
enhance resources in the project area. Conservation intervenors (Ci*) and EPA, Interior, PIN,
TU and others requested that new licenses for the projects include enhancement measures
(e.g.. minimum flow releases) substantially greater than those proposed by GNP.

We evaluated the projects as proposed by GNP (Applicant’s Proposal) and defined two
aiternatives to provide a sound basis for identifying the appropriate balance between
developmental and nondevelopmentai uses of the waterway. The Applicant's Proposal
includes all enhancement measures proposed by GNP and some recreation enhancements
that GNP agreed to through settlement agreements with several intervenors during scoping.

Section 18 of the FPA states: "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.”

The Conservation Intervenors consist of the following individual groups: American Rivers, American
Whitewater Affiliation, Appalachian Mountain Club, Conservation Law Foundation, and Maine Audubon Society.
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Alternative 1 includes measures proposed by the C! and other parties to maximize or
substantially increase benefits for various resources, particularly fisheries, without regard to
economic effect for GNP.

Alternative 2 includes enhancement measures intermediate between those sought by
the C! and those proposed by GNP to enable us to evaluate a complete range of alternatives.
To establish the specific measures appropriate for this alternative, we considered the benefits
and effects of several different minimum flow levels for the Back Channel and Millinocket
Stream before selecting the specific flows to include in Alternative 2 (see section 4).

Under the No-action Alternative, the projects would continue to operate as they do
now.

2.3.1 Alternative 1
This alternative reflects the requests and interests of the Cl, interior, EPA, and others.
Under this alternative, the proposed project would be modified to reduce adverse
effects or enhance environmental values beyond the level proposed by the applicant. The

following measures would be implemented:

«  maintain flows in Upper Gorge of 100 cfs year from July 1 to September 30 and
50 cfs during the remainder of the year;

*  provide a minimum flow of at least 1,422 cfs in the West Branch below McKay
station between October 15 and June 7

*  provide greater stability of project impoundment levels;
¢+ enhance wetlands both onsite and offsite for both projects;

*  create building setbacks and vegetative buffers within the watershed to prevent
development and potential subsequent degradation of water quality;

*  maintain year-round flows of 60 to 80 cfs in Millinocket Stream;
*  provide flows of 350 to 500 cfs in Back Channel;

* operate Millinocket, Dolby, and East Millinocket in instantaneous run-of-river
mode;

*  provide artificial nesting platforms for common loon and other aquatic birds; and

* assess the adequacy of existing recreational facilities within the project areas
once every 6 years for the term of the new licenses in consultation with Fish and
Wildlife Service (FWS), National Park Service (NPS), Maine Department of Inland
Fisheries and Wildlife (DIFW), Maine Department of Conservation (DOC), and the
Penobscot Indian Nation (PIN).
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2.3.2 Alternative 2

FERC staff developed this alternative to present a level of enhancement that is
intermediate between Alternative 1 and the No-action Alternative. Under this alternative, we
considered adopting the following actions in addition to those proposed by GNP:

«  instituting flows in Upper Gorge of 100 cfs from July 1 to September 30 and
between leakage (12 cfs) and 30 cfs during the remainder of the year;

»  provide a minimum flow of at least 1,422 cfs in the West Branch below McKay
station between October 15 and June 7

» instituting flows in Back Channel between leakage and 165 cfs;

» instituting flows in Millinocket Stream of 60 cfs from May 1 to October 15 and 60
cfs or inflow during the remainder of the year;

» delaying and modifying fall draw-down at storage impoundments; and

= astablishing shoreline protection measures within the project areas to protect
existing aesthetic and recreational resources;

*  enhancing wetlands on North Twin and Ripogenus impoundments; and
»  providing artificial nesting platforms for common loon and other aquatic birds; and
» assess the adequacy of existing recreational facilities within the project areas
once every 6 years for the term of the new licenses in consultation with FWS,
NPS, DIFW, DOC, and the Maine Bureau of Parks and Recreation (BPR).
2.3.3 No-Action Alternative
Under the No-action Alternative, the projects would continue to operate under the
terms and conditions of the existing licenses, and no new environmental protection or
enhancement measures would be implemented. We use this alternative to establish baseline
environmental conditions to compare with other alternatives.
2.3.4 Alternatives Considered but Eliminated from Detailed Study
We considered several other alternatives to the applicant’s relicensing proposal but
eliminated them from detailed study because they are not reasonable under the circumstances
of this case:
» federal takeover and operation of the projects;
*  issuing a nonpower license; and

¢+ decommissioning the projects.
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We do not consider tederal takeover to be a reasonable alternative. Federal takeover
and operation of the projects would require Congressiona! approval. Although that alone
would not preclude further consideration of this alternative, no evidence indicates that federal
takeover should be recommended to Congress. No party has suggested that federal takeover
would be appropriate, and no federal agency has expressed an interest in operating the
projects.

Issuing a nonpower license would not provide long-term resolution of the issues
presented. A nonpower license is a temporary license that the Commission terminates
whenever it determines that another governmental agency will assume regulatory authority for
and supervision over the lands and facilities covered by the nonpower license. In this case,
no agency has suggested its willingness or ability to do so. No party has sought a nonpower
license, and we have no basis for concluding that the projects should no longer be used to
produce power; therefore, a nonpower license is not a realistic alternative for relicensing.

The projects could be decommissioned with or without dam removal. Either alternative
would involve denying the application and terminating the existing license with appropriate
conditions. No participant has suggested that dam removal would be appropriate in this case,
and we have no basis for recommending it. The existing developments provide extensive
recreation opportunities for local residents and visitors to the region and also supply water for
local municipalities. Dam removal, therefore, is not a reasonable alternative to relicensing the
projects with appropriate mitigation and enhancement measures.

The second decommissioning alternative would involve retaining the dam 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
government agency that is willing and able to assume regulatory control and supervision of
the remaining facilities. No agency has stepped forward, and no participant has advocated
this alternative, nor have we any basis for recommending it. Because the power supplied by
the projects is needed, we would also have to identify a source of replacement power. In
these circumstances, we do not consider removal of electric generating equipment to be a
reasonable alternative,

2.4 ECONOMIC COMPARISON OF ALTERNATIVES

In this section the staff analyzes the economic benefits of the proposed alternatives
and determines the economic effects on the project of the various measures intended to
provide environmental and recreational benefits. The staff performed an incremental analysis
to estimate the annual net benefit (ANB) of each alternative. This analysis is incremental in
that it considers only the power benefits (or costs) and the project costs produced by each
alternative in comparison with the No-action Alternative. An alternative’s ANB has two
components:

*  The annual power value, which consists of the value at current market prices of

the change in annual power generation. This can be positive or negative
depending on whether annual power generation increases or decreases.
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«  The annual project cost, which consists of its annualized capital cost and its
annual operating and maintenance (O&M) cost

The incremental ANB for an alternative is obtained by subtracting its annual project
cost from its annual power value.

We estimated the incremental ANBs using current (1996) costs and market values.
We did not consider future inflation or escalation of market prices or construction costs. Our
analysis assumed beginning operations immediately, amortizing project capital costs over the
period of analysis, and holding power values constant at current levels during that time. The
alternatives consisted of various combinations of operational modifications (all of which wouid
reduce power generation) and physical improvements designed to provide environmental
benefits (e.g., conservation easements and enhancements of wetlands and fisheries). The
aiternatives under consideration were

* the Applicant’s Proposal,

« Alternative 1, based on the recommendations of the Cl and some agencies;

*  Alternative 2 (Final Recommendation), developed by the Commission’s staff;

s Alternative 2 {Intermediate Flow); and

+ the No-action Alternative.

Table 2-3 summarizes the key parameters used in the economic analysis.

Section 2.4.1 presents the calculation of the annual power value for each alternative.
Section 2.4.2 presents the derivation of the annual project cost. Section 2.4.3 presents the
incremental ANBs of each alternative and an estimate of the cost of power.

2.4.1 Annual Power Value

The five operational aspects of the alternatives under consideration that would affect
annual power production are:

+ flows from the Ripogenus impoundment to the West Branch of the Penobscot
River (Ripogenus Project),

+ flows in the Upper Gorge (Ripogenus Project),
* elevations in the North Twin impoundment (Penobscot Mills Project),
» flows in Millinocket Stream (Penobscot Mills Project), and

» flows in the Back Channel (Penobscot Mills Project).
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Table 2-3. Econoiic analysis parameters (Source; Staff, GNP)

Parameter Value
Benefit/Cost Base Year 1996
Terms of Analysis & Financing 30 years
Depreciation Period 20 years
Interest & Discount Rates 10 percent
Annual Construction Cost Escalation Rate 0 percent
Annual Power Value Escalation Rate 0 percent
O&M Expense Rate $7.17/MWh
Annual O&M Expense Escalation Rate 0 percent
Federal Tax Rate 34 percent
State and Local Tax Rate 3 percent
Current Value of Alternative Power* . $73.92/MWh
*  Equivalent to the cost of obtaining replacement power in the form of firm purchases

from Bangor Hydro-Electric.

Table 2-4 summarizes the incremental losses in annual power generation associated
with operational modifications for the alternatives compared with the No-action Alternative.
Based on the project’s current annual power output of 620,400 MWh {including hydroelectrical
and hydromechanical units), the four alternatives would produce small losses in annual power
output. These declines would range from 3 percent under the Applicant’s Proposal to 7
percent under Alternative 1. The release of minimum flows to the Back Channel at the
Penobscot Mill's Project would cause the most significant reduction in annual generation.

2411 Applicant’s Proposal
The operational changes under the Applicant's Proposal would entail
. providing a flow between 2,000 cfs and 2,300 cfs (depending on day of week)
in normal years and between 1,800 cfs and 2,200 cfs (depending on day of
week) in wet or dry years in the West Branch below McKay station during the

recreation season:

. providing a minimum flow of 100 cfs in the Upper Gorge from July 1 to
September 30 (with leakage from October 1 to June 30);

. maintaining relatively stable water elevations in the North Twin impoundment
from May 1 to August 15;
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. providing a minimum flow of 60 cfs in Millinocket Stream from May 1 to October
15 and 20 cfs from October 16 to April 30; and

. providing leakage in the Back Channel.

— e ___————

Table 2-4. Incremental* average annual power production losses (MWh) (Source: Staff,
GNP)
Applicant’s Alternative 1 Allernative 2: Alternative 2:
Proposal Final Intermediate
Recommendation Flow
Ripogenus
West Branch Recreation Flow 3,300 3,300 3,300 3,300
Upper Gorge Minimum Flow 2,200 5,355 2,200 3,787
Ripogenus Total 5,500 8,655 5,500 7,087
Penobscot Mills
North Twin Elevation 5,100 5,100 5,100 5,100
Millinocket Stream Minimum 350 771 771 77
Flow
Back Channel Minimum Flow 0 20,800 o 9,900
Penobscot Mills Total 5,450 26,671 5,871 15,771
Efficiency Reductions
Hydroelectric Efficiency 4,100 4,100 4,100 4,100
Steam Efficiency 4,000 4,000 4,000 4,000
Efficiency Reductions Total 8,100 8,100 8,100 8,100
Total 19,050 43,426 19,471 30,958
* Relative to the No-actiorﬁ_lternative (current iacil‘rties_and operations).

Table 2-4 shows that the total annual decline in power production would be 19,050
MWh, which is the lowest decline of the four alternatives.

241.2 Alternative 1
The CI's recommendations for West Branch flows and North Twin elevations were the
same as under the Applicant's Proposal, but regarding the other operational aspects, this

alternative would entail

. ‘providing a minimum flow of 100 cfs in the Upper Gorge from July 1 to
September 30 and 50 cfs from October 1 to June 30;
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. providing a minimum flow between 60 cfs and 80 cfs in Millinocket Stream year-
round; and

. providing a minimum flow between 350 cfs and 500 cfs in the Back Channel.

The annual losses in power production caused by these recommendations are shown
in Table 2-4. This alternative would cause the largest annual decline in power generation, a
loss of 43,426 MWh.

2.4.1.3 Alternative 2 (Final Recommendation)

The provisions for West Branch flows, Upper Gorge flows, North Twin elevations, and
Back Channel flows were the same under this alternative as under the Applicant's Proposal,
but this alternative would entail providing a minimum flow of 60 cts in Millinocket Stream from
May 1 to October 15 and 60 cfs or inflow from October 16 to Aprit 30. The annual decline in
power output under this alternative would be 19,471 MWh.

24.1.4 Alternative 2 (Intermediate Flow)

This alternative is the same as Alternative 2 (Final Recommendation) except for the
following two differences:

. Flow in the Upper Gorge flow between October 1 and June 30 would be 30 cfs
instead of 12 cfs; and

. the minimum flow in Back Channel would be 165 cfs year-round rather than
leakage flow

Because of these two higher flows, this alternative would produce a decline in annual
power generation of 30,958 MWh as shown in Table 2-5.

2415 No-action Alternative

The No-action Alternative would involve no operational modifications. The current
annual power output of 620,400 MWh from the two dams would be maintained.

2416 Summary

The applicant states that the minimum flow requirements and draw-down fimits in its
proposal would impose operational constraints that would reduce the generating efficiency of
its system under certain flow conditions. The applicant estimated the resulting average annual
power losses at 4,100 MWh caused by reductions in hydroelectric operating efficiency and
4,000 MWh caused by reductions in steam generating efficiency. We allocated these losses
on a system-wide basis, rather than to either project individually, and applied them to all the
alternatives other than the No-action Alternative.

Table 2-5 presents the annual power value for each alternative. The annual power
values were based on a current power cost of $73.92/MWh. This represents the margina!
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cost that would be incurred by the applicant in making purchases for replacement firm power
from Bangor Hydro-Electric (BHE)}. Our cost estimate is calculated from BHE's sales of
electricity to industrial customers that were reported in the 1994 FERC Form 1. A
representative of BHE said (April, 1996) that their rates had not changed in several years so
this cost is still applicable {personal communication, Jeff Wood, BHE, April, 1996).

Table 2-5. incremental® annua;l power values in dollars by alternative {Source: Staff,
GNP) (1996%)
Applicant's Alternative 1 Alternative Zi?inal Alternative 2:
Proposal Recommendation  Intermediate Flow

Ripogenus

Woest Branch Recreation Flow - $243,900 - $243,900 - $243,900 - $243,900

Upper Gorge Minimum Flow - $162,600 - $395,800 - $162,600 -$279,900
Ripogenus Total - $406,500 - $639,700 - $406,500 -$523,800
Penobscot Mills

North Twin Elevation - $377,000 - $377,000 -$377.000 - $377,000

Millinacket Stream Minimum - $25,900 -$57,000 - $57,000 -$57,000

Flow

Back Channel Minimum Flow $0 -$1,537,500 $0 -$731,800
Penobscot Mills Total -$402,900 -$1,971,500 -$405,700 -$1,137,500
Efficlency Reductions

Hydroelectric Efficiency - $303,100 - $303,100 -$303,100 -$303,100

Steam Efficiency - $295,700 - $2965,700 -$295,700 -$295,700
Efficiency Reductions Total - $598,800 - $598,800 -$598,800 -$598,800
Total -$1,408,200 -$3,210,000 -$1,439,300 -$2,288,400
* Relative to the No-action Altemnative (current facilities and operations).

The applicant indicated that annual O&M expenses are directly related to the amount
of power generated, and would decline for each alternative where annual power production is
reduced. The resutlting reduction, or savings in annual O&M costs, would partially offset the
cost of obtaining replacement power. The figure provided by the applicant indicates a
reduction in annual O&M costs of $7.17/MWh. We determined the reduction in current year
O&M costs that would occur under each alternative and included it in our analysis. We
discuss these reductions in expenses here because they are related to power generation, but
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they are not included in Table 2-5 because O&M expenses represent a portion of project
costs, distinct from replacement (alternative} energy costs and, therefore, were included in the
calculation of annual project costs.

2.4.2 Annual Project Cost

The annual project cost for an alternative consists of its annualized capital cost and its
annual O&M costs. The capital costs for each of the alternatives are presented in Table 2-6.
Approximately 94 percent of the capital cost of Alternative 1 is for the conservation
easements; this is not a depreciable cost, and the staff accounted for this fact in its analysis.
The No-action Alternative has no physical improvements and no capital cost.

Table 2-6. Capital cost by alternative (Source: Staff, GNP) (1996%)
" Applicant’s Alternative 1 Alternative 2: Final Alternative 2:
Proposal Recommendation Intermediate Flow
Ripogenus
Woetlands Enhancements $0 $1,285,600 $702,700 $702,700
Conservation Easements $0 $8,316,500 $0 $0
Fisheries Enhancements $0 $20,800 $20,800 $20,800
50 _5$9.622.900 $723.500 $723.500
Penobscot Mills
Wetlands Enhancements %0 $47,900 $47,900 $47,900
Conservation Easements $0 $16,353,300 $0 $0
Penobscot Mills Total $0 $16.401,200 u
Total 30 $26#024;|00 _$771,400 $771.400
* Relative to the No-action Alternative (current facilities and operations).

The staff annualized the capital cost of each alternative based on the financing
assumptions listed in Table 2-3 and added the change in annual O&M costs to estimate the
incremental annual project cost. These costs are presented in Table 2-7; they are incremental
in that they present the change in annual project cost that would occur under each alternative
compared with the No-action Alternative.

The staff's analysis indicates that the annual project cost would be negative for all
alternatives but Alternative 1 as shown in Table 2-7. A negative annual project cost (i.e., a
cost savings) would occur for the following reasons:

. Annual O&M costs would decline because of the reduction in annual power
generation as discussed in section 2.4.1.6.

. Minimal or no capital cost would produce minimal or no annualized capital costs

(i.e., debt service payments). The exception is Alternative 1 that would have
significant annual debt service payments.
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. Tax benefits are produced when the net income for a component is negative
(i.e., annual before-tax expenses exceed revenues).

Table 2-7. incremental” annual project costs (Source: Staff, GNP)
Applicant’s Alternative 1 Alternative 2: Alternative 2:
Proposal Final Intermediate Flow

Recommendation

Ripogenus -$164,300 $666,300 -$104,950 -$152,300
Penobscot Mills -$162,800 $814,800 -$171,400 -$467,100
Efliciency Reductions Total -$203,500 -$203,500 -$203,500 -$203,500
Totat -$530,600 $1,277,600 - -$479,800 -$6822,900 |

* Relative to the No-action Alternative (current facilities and operations).

The staff's analysis showed that for three of the four alternatives the combination of a
reduction in annual O&M costs and tax benefits would exceed other annual costs such as
debt service and fixed O&M costs (e.g., insurance and local taxes), producing negative annual
project costs. This result occurs because O&M expenses and tax benefits are related to
power production, which declines under all the aiternatives; the other annual costs are related
to capital costs, which are minimal or zero for three of the four aliernatives. A negative
annual project cost indicates that O&M expenses related to power production and tax
expenses decreased more than the increase in annualized capital costs and other O&M costs.

2.4.3 Annual Net Benefiis

All the alternatives would result in negative annual net benefits, as shown in Table 2-8.
This would be due to the combination of the loss in annual power generation that would occur
under each alternative, and its associated annual project costs. Even where the annual
project costs would be negative (i.e., a cost reduction), the corresponding loss in revenues
would be larger, still resulting in a negative ANB. The combined effects of the loss in
efficiency and increased minimum flows would produce a loss in annual power generation.
The net result would be an increase in the cost of generating power at the two projects. The
Applicant’s Proposal would reduce current-year net benefits by $877,600 (i.e., would cost the
applicant $877,600 in the current year). Alternative 1 and Alternative 2 (Final
Recommendation) would cost the applicant $4,487,600 and $959,500, respectively, in the
current year. Alternative 2 (Intermediate Flow) has higher costs than Alternative 2 (Final
Recommendation) because of the higher power losses that would result from the 165 cfs
minimum fiow in the back channel of the Penobscot Mills project. Alternative 1 would have
the highest costs (i.e., it has the largest negative ANB) because of the high cost of acquiring
the conservation easements.

The incremental analysis presents the economic costs to the applicant's shareholders
of adding important environmental and recreational enhancements at the Penobscot and
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Table 2-8. Annual net benefits by alternative® (Source: Staff)
Applicant's Proposal Ahginalive 1 Altgrnative 2: Fnal Recommendation Alternative 2: Intermediate Flow

Annual Annual Annual Annual

Pioject Project Power Project Power Project
Project & Component Power Value Cost* ANB Pawer Valug Cost* ANB Value Cost* ANB Value Cost® ANB
Ripogenus Project
Mamtain stable fiows n -$243,900 -$98.600 -$145,300 $243,900 -$98,600 -$145,300 -$243,900 -$98.600 -$145,300 -$243,900 -$88.600 -$145.300
wesi br. ol Pengbscot
River bolow McKay Station
Min. flow in upper gorge -$162,600 -$65.700 -$96,900 -$395,6800 -$159.900 -$235,900 -$162,600 -$65.700 -$96.900 -$279.900 -$113.100 -$166.800
Watlands enhancements $0 50 50 L] $105.600 -$105,600 $0 $57.700 -$57.700 0 $55.700 -$57.700
Holbrook stream isheries $0 30 $0 S0 $1.700 -$1,700 $0 $1.700 -$1,700 0 $1.700 51,700
enhancement
Conservation gasement $0 $0 S0 0 $817.500 -$817,500 $0 $0 0 $0 $0 $0
Subltotal Ripogenus -$406,500 -$164,300 -$242 200 -$639,700 $665,300 -$1,206,000 -$408.500 -$104,900 -$301,600 -$523,800 -$152,300 -$371.500
Pencbacot Mills Projact
Main. rel. slable water -$377.000 -$152,300 -$224,700 -$377,000 -$152.300 -$224 700 -$377,000 $152,300 -$224,700 -$377,000 -$152.300 $22¢.700
lgvels in the North Twin
mpound. deing summer
season
Watlands enhancements $0 $0 0 30 $3,900 -$3,900 0 $3.900 -$3.900 $0 $3,900 -$3.900
Conservstion easement $0 $0 $0 $0 $1,607.400 -$1.607,400 $0 $0 $0 $0 $0 $0
Min. fiow in Mdlinocket -$25.900 -$10.500 -$15,400 -$57.000 -$23.000 -$34,000 -$57,000 +$23.000 $34,000 -$57,000 -$23.000 $34.000
Stteam
Min. flow i back channel $0 $0 $0 -$1,537,500 -$621.200 -$916,300 $0 $0 $0 4731800 -$295 700 -$436.100
Sublotal Pencbscot $402,900 -$162,800 -$240,100 -$1,971,500 $814,800 -$2,766,300 -$434,000 -$171,400 -$262.600 41,165,800 3467100 -$698,700
Operating mpacts $0
Hydro operating efficiency -$303.100 -$103.000 -$200,100 -$303,100 -$103,00¢ $200,100 -$303,100 $103,000 -$200,100 $303.100 -$103.000 -320G.100
losses
Stearn Generaton Losses -$295.700 -$100,500 -$195,200 -$295,700 ~$100.500 5195200 -$295,700 -$100.500 -$195.200 -$295.700 -$100,500 $195,200
Subtotal Operating -$596,800 -$203.500 -$395,300 -$558,800 -$203.500 -$395.300 -$598,800 -$203,500 -$395.300 -$598,800 -$203,500 -$395,300
Total {Beth Projects) -$1.408.200 -$530,600 -$877,600 -$3,210,000 $1,277.600 -$4,487 800 -$1,439,300 -$479.600 -$959.500 $2.288.400 -$822,900 $1,465.500

' Relalive lo the No-action Attemative.
" A minus $i1gn {-) under the Annual Project Cost Column indicates a recuction in casts, of & savings.
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Ripogenus projects. Because there would be no power enhancements, including them in the
existing projects would reduce the projects’ current total ANBs.

2.4.4 Cost of Power

Another way of applying the staff's economic analysis is to compare the cost of power
under each alternative to that of the least-cost power alternative. The least-cost power
alternative is purchasing power from BHE, or a current cost of 73.92 mills/kWh. The staff
estimated the increase in the cost of generating power at the Penobscot and Ripogenus
projects that would occur under the four alternatives. This analysis considers both the total
annual power output that would occur if an alternative was implemented, and the annual cost
of producing the total annual power output. These results are presented in Table 2-9.

Table 2-9. Cost of power by alternative (Source: Staff) T
ANB Over the % Change in
Least-cost Cost of Power
Alternative Cost of Power Alternative from No-action
(mills/kWh) (mills/kWh) Alternative
Least-cost alternative: 73.92 NA
purchase from BHE
No-action 34.10 39.82
Applicant's proposal 34.30 39.62 0.6%
Alternative 1 38.67 35.25 13.4%
Alternative 2 34.41 39.51 0.9%
(Final Recommendation)
Alternative 2 34.50 39.42 1.2%
(Intermediate Flow)

The staff estimated the power cost of the No-action alternative based on a current
book value for the two dams of $31,949,500 in 1995 dollars and on the O&M cost of
$7.17/MWh, As shown in Table 2-9, we estimate the current power cost of the existing
projects to be 34.1 mills/kWh, indicating that the two projects are currently capable of
producing power at a cost well befow that of the least-cost power alternative.

Table 2-8 shows that implementing any of the alternatives would result in only a small
absolute increase and a small percent increase in the cost of producing power at the two
projects. The maximum cost increase would be 4.57 mills/kWh under Alternative 1. The
maximum increase in the cost of power in percentage terms would be 13.4 percent under
Alternative 1. The Applicant's Proposal would have a minimal adverse effect on the cost of
power, increasing it by 0.2 mills’kWh, or about 0.6 percent. The largest increase in the cost of
power would be caused by the requirement to purchase conservation easements as shown by
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highest power costs for Alternative 1 in Table 2-8. Table 2-9 further confirms that the
proposed recreation, conservation, and environmental enhancements for both versions of
Alternative 2 can be made at both projects with only a small increase in the cost of power.
Even with these improvements the cost of power would be about half that of the least-cost

alternative.
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3.0 AFFECTED ENVIRONMENT

3.1 GENERAL SETTING -

The Penobscot River Basin, which covers 8,750 square miles, is the largest river basin
in Maine and the second largest in the Northeast, after the Connecticut River Basin (figure
3-1). Headwaters arise at elevations of between 800 and 1,200 feet (Baum, 1983). The
basin, which is 95 percent forested, is located in central Maine and empties into Penobscot
Bay about 20 miles south of Bangor. Average annual precipitation in the region is
approximately 42 inches as rainfall. This includes snowfail, which averages 95 inches
(Cutting, 1959).

A principal physiographic feature of the northern part of the basin is 5,267-foot- high
Mt. Katahdin, the state’s highest peak, located in the 200,000-acre Baxter State Park. Several
large impoundments and a variety of headwaters in the basin feed the Penobscot River (figure
3-2).

Throughout the 19th and 20th centuries, the West Branch, which drains about 2,100
square miles, has been used for lumber and paper-making. These industries used water
resources {o transport materials and products and in industriai processes. The growth of the
towns of Millinocket and East Millinocket paralleled the growth of the mills, which GNP has
operated since they were built. The West Branch economy continues to be extremely
dependent on the lumber and paper industries. The region is also home to the Penobscot
Indian Nation (PIN), much of whose cultural heritage is closely associated with the river and
the resources it provides.

Construction of dams, which began on the estuarine tributaries during the late 1700's,
has strongly influenced the environmental resources and socioeconomics within the basin.
The first mainstem dam was built in the mid-1820's in the Old Town-Milford area. Other early
mainstem dams include the Great Works dam, constructed just after 1830, and a dam at
McMahon's Falls in Veazie constructed in 1833. Figure 3-1 depicts dams in the basin, and
they are listed in Appendix A. This FEIS covers projects on the West Branch, which joins the
main stem approximately 3 miles downstream of the East Millinocket Development (figure
3-1). One-hundred thirty-seven dams have been constructed on the West Branch and its
tributaries since logging began in 1828 to facilitate the transportation of timber downstream to
more populated areas. Construction of dams within the Ripogenus and Penobscot Mills
project areas began in 1846; however, Stone dam, the oldest existing dam, was completed in
1899 (figure 3-2). Table 3-1 lists impoundments located upstream of the Ripogenus and
Penobscot Milis projects, and figure 3-2 shows their locations. :

3.2 GEOLOGY AND $OILS

The Penobscot River Basin is located in the New England upland physiographic
region. The area has gentle slopes interspersed with occasional mountains or monadnocks of
resistant rocks composed of metamorphic bedrock (shale, slate, and schist) with igneous
intrusions. The main stem of the Penobscot River is a lower area; hills generally rise 300 to
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PENORECOT MIVER BASIN

BAY
Figure 3-1.  Existing dams within the Penobscot River Basin and the project area; the key
for identification of numbered dams is presented in Appendix A (Source:

Staff)
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Figure 3-2. Existing dams on the West Branch of the Penobscot River (Source: Staff)




400 feet. The terrain of the West Branch region is characterized by rolling hills and mountains
ranging from 2,000 feet to more than 5,000 feet (Mt. Katahdin).

Table 3-1. West Branch impoundments upstream of the Ripogenus and Penobscot
Mills projects (Source: GNP, Staff)
impoundment Map No. Usable Storage Drainage Area
(acre-feet) (square miles)
Bainbow 102 5.900 J0.7
| Nesowadnehunk 103 9,734 14.3
Harringion 107 7.691 39.6
| Umbazaoksus : 109 9,458 257
Loon i1 10.537 599
Dole Pond 113 3.857 428
Long Pond 114 3.007 14.4
Penobscot 116 8,081 15.8
| Total Unlicensed 58,265 2231
FERC No, 2634
Bagged Lake 108 30,500 34
Caucoongomic 110 42,500 165
SeboDmook 112 106,700 469
(_Canada Falls 115 23,400 164
Total Project 2634 203,100 832
L Grand Total 2613657 10551 |
® 2.5 pillion cubic feet (bet)
® 11,4 bet

3.3 STREAMFLOW
3.3.1 Regional

In 1841, construction of Lock dam (No. 105 on figure 3-1), Telos dam (No. 104 on
figure 3-1), and Telos Cut altered the natural hydrology of the Penobscot River Basin. These
tacilities diverted flow from the Saint John River Basin to the Penobscot River Basin for log
driving. Water is stifl diverted from Telos, Chamberlain, Round Pond, and Allagash lakes,
although log driving no longer takes place. An agreement between the Maine Department of
Inland Fisheries and Wildlife (DIFW) and the East Branch improvement Company mandates a
minimum flow of 150 cfs in the East Branch of the Penobscot River from Grand Lake
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Matagamon (figure 3-1). GNP is required to maintain a minimum flow of 2,000 cfs from the
West Branch of the Penobscot River. A 1911 court decree specifies flow proportions within
the Stillwater River {a portion of the Penobscot River that branches off from the main stem in
Milford and rejoins it in Orono) and the Penobscot River. These flow proportions are 30
percent and 70 percent, respectively, for average flow conditions; as flows decrease below
average, the proportion of flow to the Stillwater decreases, reaching 216 cfs (9 percent) at a
Penobscot River flow of 2,400 cfs.

Regulation of storage and flow in upper branches of the basin moderates discharge
throughout the lower basin. in general, upstream storage in the west branch increases flows
to the downstream areas during low-flow periods and reduces flows during higher spring flows.
Flooding is a relatively minor problem in the Penobscot; damages occur infrequently in farger
towns such as Bangor, Orono, and Old Town. At present, no flood-damage reduction projects
are planned in the basin, although most communities participate in the Federal Emergency
Management Agency (FEMA) National Fiood Insurance Program.

The average annual runoff throughout the basin is about 1.7 cfs per square mile of
watershed; this is equivalent to about 22 inches per year, or 55 percent of the mean annual
precipitation. More than 40 percent of the runoff occurs during March, April, and May; the
remainder is distributed uniformly throughout the rest of the year.

3.3.2 Site-specific

Figure 3-2 shows dams and impoundments located in the West Branch of the
Penobscot River. Table 3-1 presents usable storage capacities and drainage areas for
impoundments upstream of the Ripogenus and Penobscot Mills projects. Total usable storage
for these upstream impoundments is approximately 11.4 billion cubic feet {(bcf), or 19 percent
of the total impounded storage in the West Branch. Eight of these projects are unlicensed,
and four of them make up the Great Northern Storage Project (FERC Project No. 2634); none
have power generating facilities. Table 3-2 lists characteristics of the impoundments
associated with the Ripogenus and Penobscot Milis projects.

The average flows in the West Branch at McKay station and Dolby station are 2,699
cfs and 3,979 cfs, respectively. Figures 3-3 and 3-4 show annual flow-duration curves for the
West Branch downstream of McKay station and Dolby station. Tabie 3-3 lists the peak
discharges for the PMF, spillway design flood, and standard project fiood flows. The highest
flow recorded at Ripogenus dam during the period of study (1970 to 1985) was 15,185 cfs; the
lowest flow was 200 cfs. At Dolby dam, the highest flow recorded was 35,947 cfs; the lowest
was 2,000 cfs. GNP calculated the unregulated 7Q10 flows (the iowest flow that would be
expected to occur over a 10-year period for a duration of 7 days) as 81 cfs at Ripogenus dam
and 126 cfs at Dolby dam (in the absence of any flow reguiation).

3.4 WATER QUALITY
3.4.1 Regional

Water quality in the Penobscot River, including the West Branch, has varied widely
since the West Branch was settled. Pollution sources during this period included saw mills,
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Table 3-2. Impoundment characteristics of developments in the Ripogenus and Penobscot Mills projects (Source:
GNP, Staff)
Normal
Normal Maximum
Usable Maximum Water
Impoundment, Map Gross Usable Storage Water Surtace
Development Lake Names No. Storage Storage {billion Surface Elevation
{acre-feet) (acre-teet) cublic feet) Area (acres) (feet
USGS)
Ripogenus Ripogenus Lake, 106 710,000 688,705 30.0 29,270 9416
Chesuncook Lake,
Caribou Lake, Moose
Pond, Black Pong,
Brandy Pond
East Millinocket East Millinocket 96 1,950 0 0 128 287.2
Dolby Dolby Pond 97 41956 0 0 2,048 336.2
Millinocket Ferguson Pond 99 - 0 0 262 457.4
Millinocket Quakish Lake 99 8,100 0 0 1,344 458.7
Nerth Twin North Twin Lake, South 100 346,000 344,000 15.0 17,790 491.9
Twin Lake, Ebow
Lake, Pemadumcook
Lake, Ambajejus Lake I
Millinocket Lake Millinocket Lake 98 45,370 45,370 2.0 8.640 480.0

Storage
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Figure 3-3. Annual flow duration curve at McKay station for the period 1970-1985
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Figure 3-4. Annual flow duration curve at Dolby station for the period 1972-1985
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shoe factories, leather tanning operations, pulp and paper manufacturing plants, and untreated
municipal sewage {Bdum, 1983). Minimum flows required from the Pencbscot Mills project
has lessened the impact of some of these pollution sources by providing dilution fiows during
low flow periods. Since the early 1800's, when demand on land and water resources of the
basin increased sharply, periodic efforts have been made to improve water quality. Such
efforts have often coincided with recognition that Atlantic salmon stocks were being adversely
affected. The most recent effort followed passage of the Federal Water Pollution Coniro! Act
of 1972, which required using improved technologies to treat all waste sources by 1977.
Additionally, this act set the goal of achieving B-2 water quality classitication (swimmable-
fishable) by 1983. Today, water quality in the Penobscot is much improved, particularly in the
West Branch, because of these regulations, changes in industrial processes, and mill closings.
Table 3-4 lists major sources of municipal and industrial discharges, and table 3-5 lists water
guality classification for various reaches of the Penobscot River. Table 3-6 defines the water
use and standards for each classification.

| Tablg_ 3-3. Peak discharge of West Branch impoundments (Source:;—alr\lP. gaﬁ) )
N ) Peak Discharge Peak Discharge
Dam License No. PMF/SDF (cts) SPF (cfs)
Canada Falls 2634 16,700 -
Seboomook 2634 42,500 -
Caucomgomoc 2634 10,400 -
Ragged Lake (SDF) 2634 600 -
Ripogenus 2572 65,800 51,300
North Twin 2458 64,300 49,700
Stone 2458 64,800 50,700
Millinocket Lake 2458 4,400 2,100
Dolby 2458 64,000 53,700
East Millinocket 2458 64,000 53,700
Weldon 2520 95,700 87,100
PMF = probable maximum flood
SDF = spillway design flood
SPF = standard project flood

3.4.2 Site-specific
3.4.2.1 Conventional Water Quality

Ripogenus. GNP collected water quality data in 1986, 1987, and 1988 to characterize
existing DO and temperature conditions in the impoundment, Upper Gorge, and the West
Branch. DO within the impoundment ranged from 3.3 parts per million (ppm) to 10.0 ppm
during the summer, and saturation values ranged between 31 and 104 percent. Temperature
ranged from 6°C to 25°C during the same period. In Upper Gorge, DO ranged from 7.4 ppm
to 12.3 ppm between May and November; saturation ranged from 75 to 100 percent.
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Table 3-4. Major point sources on the Penobscot River (Source: Mitnick, 1991) ‘I
Industrial Pulp and Paper License Limits ]
Receiving Mo. Ave. Daily Max. n
Licensee Location Water Flow BODS5 BODS Treatment
{mgd) (ib/day) (Ib/day)
Great Northem Paper | Millinocket West Branch 43 13,700 20,500 Secondary
Great Northern Paper | E. Millinocket West Branch 30 10,574 18,980 Secondary
Lincoin Paper Lincoin Main stem 13.5 4,772 9,176 Secondary
James River Old Town Main stem 244 7,500 18,000 Secondary "
Champion Inter. Bucksport Estuary 16 3,100 10,000 Secondary u
Municipal License Limits ]
Receiving Mo. Ave. Weekly Ave. Daily Max.
Licensee Water Flow BOD5 BOD5 BODS Treatment
(mgd) (Ibvday) (ib/day) (Ib/day)
Millinocket West Branch 233 375 563 625 Secondary
Lincoin Main stern 1.07 268 402 446 Secondary
Howland Main stetn 0.15 Untreated
% Old Town Main stem 1.7 425 638 709 Secondary
Orono* Main stem 1.84 384 614 690 Secondary
! Veazie Main stem 0.19 48 71 80 Secondary
f Bangor Main stem 9 Primary
Brewer* Main stem 3.03 758 1,137 1,264 Secondary
Winterport Estuary 0.1 Primary
[ Bucksport Estuary 0.323 Primary
|l * Industrial input




Temperature ranged from 7°C to 18°C during the same period. DO values for the West
Branch at McKay station were between 7.3 ppm and 11.6 ppm. Saturation values ranged
between 82.6 and 101 percent. Temperatures ranged from 5°C to 22°C.

Table 3-5. Water quality classification of the Penobscot River Basin (Source: Mitnick,
1991; Boulter, 1993; and Marriott, 1993)

Class Description

GPA | Ripogenus impoundment

B West Branch from Ripogenus dam to outlet of Ferguson Pond, except North Twin
impoundment

GPA | North Twin impoundment

GPA | Millinocket Lake

Millinocket Stream from Millinocket Lake dam to railroad bridge

Millinccket Stream from railroad bridge to West Branch Canal

Millinocket Stream from West Branch Canal to the confluence with West Branch

OlOo|®m|»

From outlet of Ferguson Pond to confluence with East Branch, including all
impoundments

O

Main stem, from the confluence with the East Branch to confluence with
Mattawamkeag, including all impoundments

B Main stem, from the confluence with the Mattawamkeag River to the confluence
with Cambolasse Stream

C Main stem, from the confluence with Cambolasse Stream to the confluence with
Piscataquis River, inciuding all impoundments

B Main stem, from the confluence with Piscataquis River to the Maine Central
Railroad bridge in Bangor-Brewer

C Main stem, from the Maine Central Railroad bridge in Bangor-Brewer to the
confluence with Reeds Brook

SC Penobscot estuary, entire length

Penobscot Mills. Water quality conditions in the Penobscot Mills Project area, which
vary widely, reflect the variety of habitat types and trophic conditions there. A water quality
sampling program conducted by GNP between 1986 and 1988 showed that DO values and
saturation values were usually, but not always, above the standards for the respective
classification of each riverine segment or impoundment. DEP (Marriott, 1993) classified
Ferguson Pond, Quakish Lake, Dolby Pond, and East Millinocket impoundment as riverine
rather than GPA (table 3-5), although they exhibit some lacustrine characteristics.
Accordingly, they must meet numerical standards, unlike North Twin and Millinocket Lake,
which are classified as GPA. Quakish Lake, Ferguson Pond, and Dolby Pond exhibit weak
thermal stratification, The combination of substantial amounts of organic matter and thermal
stratification causes frequent DO deficits in the deeper strata of these impoundments (GNP,
1991b). East Millinocket, which is a true riverine impoundment, does not experience such
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deficits. DEP (Marriott, 1993) concluded that, although DO levels in Dolby Pond are

occasionally substandard, these events do not seem to be caused by project operations.
DEP, however, did require GNP to conduct further studies of the extent and cause of the DO

deficits in Dolby Pond as a condition of the WQC. DEP did not require such studies in
Quakish Lake or Ferguson Pond. Riverine segments of the Penobscot Mills Project all met or
exceeded the respective water quality standards. Water temperatures in project
impoundments and riverine segments rarely exceed 25°C.

Table 3-6. State of Maine river and stream water quality standards for dissolved
oxygen {Source: Mitnick, 1991; Boulter, 1993; Marriott, 1993)

Classification

Water Uses

Standard

A

Drinking water supply after disinfection
Fishing

Recreation in and on the water

Industrial process and cooling water supply
Hydroelectric power generation

Navigation

Habitat for fish and other aquatic life

=7 ppm or
275 percent saturation®

GPA

Drinking water supply after disinfection
Fishing

Recreation in and on the water

Industrial process and cooling water supply
Hydroelectric power generation

Navigation

Habitat for fish and other aquatic life

no numerical standards

Water supply (after treatment)

Fishing

Recreation in and on the water

industrial process and cooling water supply
Hydroelectric power generation

Navigation

Habitat for fish and other aquatic life

27 ppm or
275 percent saturation®

Water supply (after treatment)

Fishing

Recreation in and on the water

Industrial process and cooling water supply
Hydroelectric power generation

Navigation

Habitat for fish and other aquatic life

%w
! Except that in identified salmonid spawning areas where water quality is sufficient to ensure
spawning, egg incubation, and survival of early life stages, water quality sufficient for these
purposes is to be maintained.
™ Except that for the period from October 1st to May 14th, the 7-day mean DO concentration is
not to be less than 9.5 ppm and the 1-day minimum DO concentration is not be less than 8.0
ppm in identified fish spawning areas.

25 ppm or
260 percent saturation'¥




3.4.2.2 Toxics

Mercury is toxic above certain concentrations. Methylated mercury (the bioavailable
form) in the water column or sediments of a water body can accumulate in organisms
throughout the food chain, especially at the higher trophic levels represented by predatory
fish, bald eagles, and other consumers of fish. EPA's fish consumption guideline is 0.6
micrograms per gram (prg/g) of total mercury in edible fish tissue (EPA, 1993). Some samples
collected from project waters have exceeded this guideline. Independent studies by FWS and
DIFW indicate that bald eagles nesting near the Dolby impoundment contain concentrations of
mercury aimost 25 times higher than concentrations in eagles nesting in less industrialized
parts of Maine.

The Conservation Intervenors (Cl), Trout Unlimited (TU; American Rivers et al., 1992),
EPA (1992), Interior (FWS, 1992), and PIN (1992) all have expressed concern about mercury
concentrations within the project areas.

In 1988, GNP sampled sediment from project waters to investigate possibie
relationships between project operations and mercury concentrations. Sample sites were
located upstream and downstream of mill discharges. Concentrations in sediments below
discharges ranged from 0.06 to 1.60 ng/g, whereas concentrations in sediments above
discharges ranged from less than 0.03 to 0.3 ug/g. For comparison, mercury concentrations
in sediments from Schoodic Lake and Sabathday Lake were 0.55 ng/g and 0.59 pg/g,
respectively.

GNP funded studies of mercury concentration in the tissues of fish from the project
area during 1992. Mean concentrations of mercury were 0.87 ug/g in Dolby Pond chain
pickerel, 1.08 pg/g in North Twin lake trout, and 1.20 pg/g in Millinocket Lake trout. Table 3-7
summarizes data from both of these studies and other studies in selected Maine lakes.
Various theories have been proposed to explain the origin of mercury within project and
nonproject waters. Mercury can originate both from natural sources, such as weathering of
bedrock or flooding and subsequent leaching from topsoil, and from various industrial
processes that release mercury-contaminated effluent (LURC, 1993). Atmospheric deposition
also has been suggested as a primary source of mercury loadings.

3.5 FISHERIES RESOURCES
3.5.1 Regional

The Penobscot drainage once supported large spawning runs of Atlantic salmon,
alewife, and American shad in addition to populations of resident species such as brook trout,
lake trout, and blueback trout, which is an uncommon and unique salmonid found in several
lakes in the basin. Baum (1983) estimated that, before 1800, the Penobscot salmon run
ranged between 40,000 and 75,000 adult fish. No estimates of the size of the historic salmon
run in the West Branch are available. Anadromous clupeids are reported to have traveled as
much as 200 miles upstream from the mouth of the river (Atkins, 1887), including into the
West Branch. These spawning runs decreased substantially as the basin was developed for
timber-related industry. Both pollution and dam building contributed to the decline.
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Table 3-7.

|

Range and mean of mercury concentrations (1g/g) in sediments and fish tissues from project
waters and selected Maine lakes. Data from GNP (1991b)

Chain Lake Smallmouth
Sediments Pickerel™ Trout™ Bass™
East Millinocket impoundment®® 0.06 - 0.40 0.58 - 1.23
0.29 0.87
Dolby Pond®< 0.28 - 1.60 0.58 - 1.23 0.50-1.24
0.86 0.87 o.M
Mattamiscontis Lake 0.34 - 0.93
0.58
Molunkus Lake 0.35 - 1.32 034 -1.28
| 0.68 0.63
| North Twin impoundment® 0.1-0.3 0.76 - 1.50
0.22 1.09
Millinocket Lake®® 0.1 -0.2 0.69 - 3.20
0.13 1.20
Carr Pond 0.43 - 0.78
0.66
Debsconeag Lake 0.03-0.2 0.20 - 0.31
0.14 0.27
Schoodic Lake NA - NA 0.15 - 0.50
h 0.55 0.28
Sabathday Lake NA - NA
0.59

(=) Project water
®) Fillets
e Downstream of mill




Today, although the lower Penobscot is the site of an active restoration program for
anadromous Atlantic salmon, the West Branch supports a high-quality fishery for landlocked Atlantic
salmon (Baum, 1983). In addition, the West Branch contains a mixture of warmwater and coldwater
species, depending on the local habitat conditions. Generally, warmwater species are found in the
shallower impoundments, and coldwater species inhabit deeper impoundments and riverine reaches
(Appendix B). Smallmouth bass and pickerel, both introduced to the drainage in the 1800's, are
important fisheries, especially in shaliower impoundments. Other species of recreational importance
are lake trout, brook trout, burbot, white perch, various sunfish species, and smelt. The West Branch
also supponts a typical Maine assemblage of nongame species including creek chub, fallfish,
longnose dace, blacknose dace, white sucker, and slimy sculpin. There are no anadromous fish in
the West Branch because there are no fish passage facilities, and DIFW’s management goals do not
include restoring anadromous fish in this portion of the river basin. State and federal fisheries
agencies have no current plans to restore anadromous fish to the West Branch but Interior has
reserved its authority to prescribe fishways under Section 18 of the FPA in the future.

The following sections present life history information for key species.
3.5.1.1 Landlocked Atlantic Saimon

The lite histories of landlocked salmon and anadromous salmon are similar except that
landlocked subadults reside in freshwater impoundments rather than in the ocean while
growing to sexual maturity. Spawning, nursery, resting, and holding habitat requirements are
the same (FWS, 1989). This section describes the physical habitat requirements of Atlantic
salmon as excerpted from the Final EIS for Atlantic Salmon Restoration in New England
(FWS, 1989).

Spawning Habitat. Good spawning habitat contains sufficient gravel areas with
substrate material of 0.5 to 4 inches in diameter (Peterson, 1978; Warner, 1963) to permit
movement of well-oxygenated water through redds (nests). Free movement of water through
the substrate is critical because salmon eggs may be deposited as deep as 12 inches
(Warner, 1963). Water temperatures during the spawning period normally range from 45°F to
50°F (Jordan, 1981). Water temperatures lower than 50°F are desirable for normal egg
development; 43°F is optimum (Peterson et al., 1977).

Salmon within the project areas originate from both hatchery stockings and natural
reproduction. The Ripogenus Project area supports a completely self-sustaining population of
landlocked salmon. Spawning occurs in seven of the tributaries to the impoundment,
including the West Branch. Spawning occurs in the main stem and tributaries between McKay
station and North Twin impoundment. This reach is unusua! because the fish spend their
entire life cycie in the riverine environment rather than moving seasonally from lake to river, as
do most other known populations.

Most of the fish in the impoundments and riverine reaches within the Penobscot Mills
Project area are of hatchery origin. Salmon populations in the North Twin impoundment and
Millinocket Lake comprise 82 percent and 91 percent hatchery fish, respectively, based on
data from creel censuses and routine field sampling. Wild tish in North Twin and Millinocket
Lake are most likely from the West Branch or the tributaries of the impoundments, several of
which contain documented spawning and nursery habitat.
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Downstream of North Twin, salmon occur in smaller numbers and are generally of
hatchery origin. The West Branch between North Twin and Quakish Lake has a hatchery
contribution of approximately 80 percent. There are no tributaries in this reach, although
spawning is known to occur in the main stem. Dolby Pond, Millinocket Stream, Quakish
Lake/Ferguson Pond, East Millinocket impoundment, and the remaining riverine reaches of the
Penobscot Mills Project area support small populations of salmon, mostly of hatchery origin.
Spawning has been documented in Millinocket Stream.

Nursery Habitat. Saimon nursery habitat is typically composed of shallow riffle areas
interspersed with deeper riffles and pools. Substrate material ranging from 0.5 inches to more
than 9 inches in diameter affords adequate cover for the juvenile salmon (Knight, 1981).
Juvenile salmon will grow at water temperatures below 45°F {Symons, 1979), and growth is
optimal in streams with daily peaks of 72°F to 77°F (Elson, 1975). Water temperatures higher
than 83°F can be harmful to young salmon (Fry, 1947).

Resting and Holding Areas. Adult salmon prefer to rest in pools, which provide
temporary refuge from swift currents. These pools usually lack cover and can be warmer than
stream portions used as holding areas.

Holding areas, which are normally close to the spawning grounds, consist of pools with
the cover, depth, temperature, and water velocities preferred by adult salmon. Pools with
gravel substrate and water velocities of less than 1.6 feet per second are preferred (Frenette
et al., 1972). Optimum water temperatures in adult holding areas are 50°F to 54°F, but
temperatures of 60°F and daily fluctuations to 77°F are tolerated if the water cools to 68°F or
tess at night (Elson, 1975).

3.5.1.2 American Eel

The Penobscot drainage supports a commercial fishery for American eel, a
catadromous fish. Adult eels from the Penobscot River, like all other eels produced along the
east coast of the United States, migrate to the Sargasso Sea, where they spawn and die
(Bertin 1956). Larvae produced in the Sargasso migrate to coastal regions, where they
undergo a two-stage transformation into “glass eels" and then into elvers (immature eels).
Elvers migrate into freshwater rivers and lakes. Upon reaching adulthood (8 to 13 years),
female eels migrate great distances upstream. Males, however, usually remain in the coastal
region for 5 to 20 years before returning to the Sargasso Sea.

Upstream passage for eels can be provided by modifications which are fairly simple,
compared to upstream passage needs of salmon. The basic requirements are a pipe or flume
of some type, with approximately 2 inches of water flowing through it. Often, an existing ice
or trash sluiceway can be used. Synthetic bristles are placed within the fishway which makes
it easier for the juvenile eels to ascend the fishway. Clay (1995) describes upstream eel
fishways using this basic design concept which have been used successfully at dams as high
as 68 meters.

Downstream passage for eels is usually achieved using fishways designed for other
species such as salmon. However, any screens or bars which are used in front of the
intakes, they need to be designed to exclude fish of the same size as an adult eel. The
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passage facilities also need to be operating during the period when aduilt eels are migrating to
spawn. Site-specific studies may be required to determine when this occurs although
generally it is thought to occur in most rivers during late summer or fall (Flagg, undated).

Specific design parameters for eel fishways are not as critical as those for many other
species because of the eel's natural ability to negotiate instream blockages. Eels are known,
for exampie, to get past dams on their upstream migration by moving over land adjacent to
rivers. This usually occurs at night while it's raining. The moisture from the wet grass,
leaves, etc. allows the eels to survive out of water long enough to reach the forebay. Eels are
also known to climb almost vertical faces of structures such as spillways, as long as the face
is wet (Flagg, undated). These abilities help explain why eel populations persist in even
heavily impounded rivers despite the lack of fish passage facilities. Often eels are the only
migratory fish species which remains after other species such as shad, salmon, or striped
bass have disappeared. Eels appear in the Ripogenus impoundment, more than 100 river
miles upstream of Bangor and upstream of 11 operating hydroelectric projects. Large
numbers of elvers also appear annually in the fishway at the Great Northern Paper Company’s
Mattaceunk Project (BHE, 1993c).

3.5.1.3 Other Species

The brook trout fishery in the West Branch declined in importance during the 1950's as
the popularity of the landiocked salmon fishery increased (GNP, 1991a). Brook trout remain
common, although not as abundant as salmon. GNP conducted electrofishing surveys in
1984 on six West Branch tributaries to estimate brook trout densities: Holbrook Stream, Carry
Pond Brook, Harrington Hill Brook, Trout Brook, Rocky Pond Brook, and Fowler Brook.
Density estimates averaged 21.4 trout (both young-of-year and adult) per 100 square yards of
habitat (range: 0.9 to 41.0). GNP’s annual salmon redd surveys provide additional information
about brook trout distribution and reproductive status. GNP personnel have observed brook
trout redds in the Horserace, upper Abol Deadwater, Trout Brook, Katahdin Stream, and Abol
Stream.

Smelt that are landlocked in the West Branch spawn in tributaries during early spring.
They migrate into streams in the evening and return to the lake the next morning for several
consecutive days. Each day, the proportion of females in the run increases, Eggs hatch in
approximately 7 to 10 days, depending on water temperature. Within the project area, smelt
are found in all impoundments and provide important forage for landiocked saimon. GNP
studied "smelt drift," or the movement of smelt from one project water to another via spillage
or turbine entrainment, from 1984 to 1989. Smelt drift in the Ripogenus Project area averaged
28,085 pounds per year (GNP, 1991a). Smelt drift has been documented at all of the
Penobscot Mills developments in tailrace drift-net sampling conducted by GNP from 1986 to
1989. Although highly variable, total smelt drift at Millinocket, Dolby, and East Millinocket is
substantial during certain years. In 1986, for example, the total smelt drift at Dolby between
March and December was estimated at 20,370 pounds.

Lake trout spawn during fall at depths between 6 inches and 15 feet. Eggs are
deposited between rocks and are not covered with gravel, as are the eggs of most other
salmonids. Impoundment draw-down during spawning periods can cause dewatering of eggs
and poor reproductive success and is, therefore, of concern in project impoundments.
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Smalimouth bass spawn during Spring in the littoral zone of lakes and ponds and in
low-velocity areas of rivers. Eggs are deposited in depressions, and the nest is guarded until
the fry emerge and seek shelter in aquatic vegetation.

3.5.2 Site-specific

Fisheries resources in the project areas include those in impoundments and their
tributaries, the West Branch of the Penobscot River and its tributaries, and bypass reaches.
The following sections characterize fisheries resources in Ripogenus impoundment, Millinocket
Lake, North Twin impoundment, Quakish Lake, Ferguson Pond, Dolby Pond, Upper Gorge,
Millinocket Stream, Back Channel, and riverine sections of the West Branch of the Penobscot
River, including habitat types and fish community composition {section 3.10 presents
recreational fisheries data). Table 3-2 presents impoundment characteristics.

3.5.2.1 Ripogenus Impoundment

Habitat. Ripogenus impoundment is 20.8 miles long and includes Ripogenus Lake,
Caribou Lake, Chesuncook Lake, and Black and Brandy ponds. The former three lakes are
typically oligotrophic, with maximum depths of 150 feet, 84 feet, and 115 feet, respectively. in
contrast, Black and Brandy ponds are shallower and mesotrophic; however, no bathymetric
data for the ponds are available. The total area of the impoundment is approximately 29,270
acres. Assuming full-pool conditions and a lake volume of 710,000 acre-feet (GNP, 1991a),
average depth is approximately 24 feet. Water leve! fluctuations, which depend on the
project's mode of operation, affect both quality and quantity of littoral zone habitat.

Fish Community. The Ripogenus impoundment supports warmwater and coldwater
species. From 1986 to 1989 Charles Ritzi Associates, consultants to GNP, studied the fish
community in the project area, including Ripogenus impoundment. Ritzi collected 24 species
of fish representing 14 families, including salmon, brook trout, lake whitefish, burbot, smelt,
white perch, yellow perch, and several nongame species (GNP, 1991a; table 3-6). No
threatened or endangered species were collected or observed during sampling.

3.5.2.2 West Branch

Habitat. The West Branch flows for 20.8 miles between McKay station and Ambajejus
Lake (North Twin impoundment). This segment of the river and its tributaries provides habitat
necessary for spawning, nursery, and adult life for a variety of species. The habitat is most
suitable for salmonids, including landlocked Atlantic salmon and brook trout. According to
DIFW and GNP, the limiting factor determining the abundance of salmon in the West Branch
is young-of-year nursery habitat.

Fish Community. The West Branch fish community is nearly the same as that in
Ripogenus impoundment, with the addition of six species that prefer riverine habitat, such as
round whitefish and redbreast sunfish (Appendix B, tabie 2). Landiocked salmon is the
dominant gamefish in this reach.



3.5.2.3 Upper Gorgg

Habitat. Upper Gorge is a historical river channel that is bypassed and now receives
minimal flows, except for spillage. The approximately 3,900-foot channel between Ripogenus
dam and McKay station has an average gradient ot 2.5 percent, with substrate of ledge,
boulder, and cobble. Upper Gorge is bordered by steep, nearly sheer, rock walls throughout
its length. Under existing flow management regimes (resulting in either very low or very high
flows), the habitat is marginal; many of the pools provide suitable habitat for salmon or trout
only at certain flows. Habitat surveys indicate that Upper Gorge has virtually no spawning
habitat for salmon or trout, based on the presence of redds. Young-of-year trout are
presumed to originate from tributaries (GNP, 1991a).

Fish Community. Upper Gorge supports approximately half of the species found in
the West Branch (Appendix B, table 2) and contains no species unique to the project area.
Brook trout and landlocked salmon inhabit Upper Gorge. The salmon probably enter Upper
Gorge during periods of spillage.

3.5.2.4 North Twin Impoundment

Habitat. North Twin impoundment, which is also known as the Pemadumcook Chain
of Lakes, is an oligotrophic, 17,790-acre lake comprising five separate lake basins (Ambajejus,
Pemadumcook, North Twin, Scuth Twin, and Elbow lakes). Except for Elbow Lake, which is
relatively shaliow, maximum depths of the basins range from 55 to 101 feet. Mean depth of
the entire impoundment is 27.7 feet. As in other impoundments in the project area, water
management causes seasonal draw-downs of up to 17 feet. Including the West Branch, the
impoundment has 10 tributaries, which provide some spawning habitat for salmon, trout, and
smelt. The shoreline of the impoundment is mostly large rocks and boulders and lacks large
areas of sand or gravel substrate. Numerous islands and boulder reefs add to the quantity of
fish habitat.

Fish Community. North Twin has a mixed coldwater and warmwater community
including several game species and the typical Maine assemblage of minnows and suckers.
Appendix B, table 1, lists all species found in the impoundment. Smeit provide the forage that
supports salmon and lake trout. Salmon in North Twin are mostly stocked, whereas
Ripogenus supports a self-sustaining population. Brook trout are found in the tributaries, but
they are not abundant.

3.5.2.5 Millinocket Lake

Habitat. Millinocket Lake is similar to North Twin impoundment physically and
biologically. Surface area is 8,640 acres at normal pool elevation, and the mean and
maximum depths are 23.6 and 86 feet, respectively. Three streams enter Millinocket Lake,
and the main outlet is at the dam, where water is released into Millinocket Stream. Additional
outflow occurs at the pumping station into North Twin impoundment. Sandy Stream provides
spawning habitat for both salmon and brook trout, but Mud Brook contains only brook trout
spawning habitat.
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Fish Community. Millinocket Lake supports a mixed warmwater/coldwater fish
community that, except for saimon and lake trout, is self-sustaining. Appendix B, table 1, lists
species in the impoundment. The fish community is similar to that in the North Twin and
Ripogenus impoundments.

3.5.2.6 Quakish Lake/Ferguson Pond

Habitat. Quakish Lake and Ferguson Pond were formed in 1899 by the construction
of Stone dam and a system of dikes. They have surface areas of 1,344 and 262 acres,
respectively. Both are relatively shallow and productive compared to other lakes in the project
areas. Quakish Lake's mean and maximum depths are 10.5 and 37 feet, whereas those of
Ferguson Pond are 8.5 and 19 feet. Both lakes contain numerous stumps and submerged
accumulations of pulpwood. Substrates are generally fine, with large areas of soft, organically
rich bottorn. The 1,600-foot section below the Stone dam gatehouse is a steep-banked
riverine area approximately 5 feet deep with good riparian vegetation and adult salmon
habitat.

Fish Community. The fish communities in Quakish Lake and Ferguson Pond are
typical of Maine mesotrophic lakes and include warmwater and coldwater species. Salmon
and lake trout are believed to originate from upstream stockings. See Appendix B, table 1, for
a complete list of species. Pickerel and white perch are the dominant gamefish.

3.5.2.7 Dolby Pond

Habitat. Dolby Pond is a mesotrophic 2,048-acre impoundment with maximum depth
of 46 feet and mean depth of 20 feet. It is separated from Upper Dolby Pond, which is
relatively shallow, by State Route 157. The pond has three tributaries, including the West
Branch. Stumnps and large accumuiations of pulpwood are common, and there are a variety of .
substrate types. Aquatic vegetation is abundant.

Fish Community. In addition to the typical New England assemblage of minnows and
suckers, Dolby Pond supports a diverse community of warmwater and coldwater species.
Appendix B, table 1, lists species found in the impoundment. Smallmouth bass, pickerel,
white perch, salmon, and several species of sunfish, smelt, and yellow perch are found in
Dolby Pond.

3.5.2.8 East Millinocket Impoundment

Habitat. East Millinocket impoundment is a mesotrophic, riverine impoundment with a
surface area of 128 acres, mean depth of 11 feet, and maximum depth of 24 feet. The banks
are steep and forested. The upstream portion of the impoundment is the Dolby tailrace, which
has a relatively constant flow because Dolby dam is operated as run-of-river. Besides the
West Branch, the impoundment has one other smali tributary.

Fish Community. Because angler use is low, not much is known about the fish
community in the impoundment except in the Dolby tailrace, where nearly all sampling has
occurred. The fish fauna probably is similar to that in other riverine segments of the project
area. Appendix B, table 1, lists the known species.
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3.5.2.9 West Branch - North Twin Dam to Quakish Lake

Habitat. This section of the West Branch contains a variety of kinds of riverine habitat
with a range of substrates, velocities, depths, and instream cover. There are no tributaries;
however, there is some habitat for young-of-year, parr, and spawning in the main stem.
Overall, habitat is best suited for adult salmon.

Fish Community. Appendix B, table 2, shows the fish species collected trom this
section of river. Generally, species richness is much less here than in upstream sections of
the West Branch; however, salmon, brook trout, and several nongame species are present.

3.5.2.10 West Branch - Millinocket Development Tailrace to Dolby Pond

Habitat. This section is approximately 3 miles long and includes Shad Pond, a
shallow, lacustrine area near the junction of Back Channel and the West Branch. No
spawning has been documented, although some habitat is suitable for spawning. Lack of
cover makes the reach poor habitat for young-of-year and parr. There are no tributaries.

Fish Community. Species composition is similar to that in the West Branch from
North Twin to Quakish Lake (Appendix B, table 2).

3.5.2.11 Millinocket Stream

Habitat. This 7.9-mile stream section connects the Millinocket Lake dam with the
Millinocket tailrace. Habitat is suitable for young-of-year and parr salmon and brook trout.
Adult salmon habitat is limited by lack of deep pools. Little Smith Brook is the only tributary.
Brook trout is the dominant gamefish in Millinocket Stream, and the population is
supplemented with annual stockings.

Fish Community. This reach contains a mixture of warmwater and coldwater species,
including smallmouth bass and brook trout (Appendix B, table 2).

3.5.2.12 Back Channel

Habitat. The Back Channel was the criginal river channe! before it was diverted for
log driving and hydroelectric generation. Currently, it receives leakage flows of 2 to 5 cfs,
except during spillage, when it receives flows in excess of 29,000 cfs. Because of this flow
regime, the Back Channe! contains very little fish habitat, although potential habitat is
extensive. GNP conducted an Instream Flow Incremental Methodology Study (IFIM) for the
4.5-mile-long the Back Channel in 1988 to estimate the flows necessary to provide habitat for
various life stages of landlocked salmon. GNP considered flows ranging from leakage (2 to 5
cfs) to 2,000 cfs. The results indicated that total weighted usable area (WUA; a measure of
habitat quantity) was maximized for all life stages except adult salmon at flows between 170
and 500 cfs. Adult salmon habitat increased incrementally up to 2,000 cfs; however, the rate
of increase from leakage to 500 cfs was greater than the rate from 500 cfs to 2,000 cfs.
Electrofishing surveys have documented the presence of small populations of brook trout
where tributaries enter the Back Channel; there are three tributaries along this reach. Grand
Falls, where an approximately 15 foot drop in stream bottom occurs, is located approximately
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2.7 miles below Stone dam. This falls is a natural barrier to upstream migration of warmwater
species, such as smallmouth bass and pickerel. It is also likely to be an upstream migration
barrier to young life stages of salmonids, including landlocked Atlantic salmon, although it is
probably passable by adult salmon at higher river flows. However, the actual flow threshold at
which Grand Falis becomes negotiable to salmon is undocumented, and no run of landlocked
saimon presently exists in the Back Channel.

Fish Community. Because of the limited amount of habitat under current flow
conditions, the fish community in the Back Channel is limited (Appendix B, table 2).

3.5.2.13 East Millinocket Tallrace

Habitat. This 300-yard-long section is contiguous with the Medway impoundment
(FERC Project No. 2666). The 3- to 5-foot depths, heavy substrate, and moderate-to-high
velocity make it most suitable for adult salmon, although there are small amounts of habitat for
young-of-year and parr.

Fish Community. Few surveys have been conducted within this reach because
angler use is extremely low. According to GNP personnel, only one angler was observed
between 1986 and 1989. Appendix B, table 2, lists species documented in this section of the
river.

3.6 WETLANDS
3.6.1 Basinwide

About 30 percent of the total land area of Maine is estimated to have been wetlands
before the 19th century. Current figures show that about 24.5 percent of the total area of the
state is wetlands (Dahl, 1990). Since the beginning of the 19th century, wetlands throughout
the Penobscot River Basin have been altered or inundated to some degree by large-scale
projects such as dams for the logging industry, water storage, and hydroelectric generation.
Predominant wetlands types within the Penobscot River Basin are palustrine emergent marsh
(primarily bogs), palustrine scrub/shrub, and wetland floodplain forests (Tiner, 1984).

3.6.2 Ripogenus Project

More than 1,251 acres of wetlands border the Ripogenus impoundment (Appendix C,
figures 1 through 3). Alder thickets constitute 118 acres, wet meadow/emergent marsh 282
acres, wet meadow/open water 66 acres, and open bog/wet meadow 785 acres. The areas of
conifer swamp/wet forest and deep marsh/aquatic bed have not been measured or estimated.
Wetlands surveys conducted by GNP indicate that these are generally discrete plant
communities that are not entirely hydrologically dependent on the Ripogenus impoundment
(GNP, 1991a). The following are brief descriptions of the principal wetlands types:

*  Alder thickets, composed primarily of dense stands of speckled alder, occur as a
discontinuous band along the shorelines of the Ripogenus impoundment and the
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deadwatars® of the West Branch. (Appendix C, table 3, lists the plant species
found in alder thickets in the vicinity of the Ripogenus Project.)

Wet meadow/emergent marsh and wet meadow/open water occur along the
shorelines of Ripogenus impoundment and West Branch deadwater, often in
association with beaver dams. The most common species include grasses,
sedges, and rushes. (Appendix C, table 5, lists the plant species found in the wet
meadow/emergent marsh and wet meadow/open water habitat in the Ripogenus
Project area.)

Open bog/wet meadow occurs on the periphery of the impoundments and in
association with streams and beaver ponds. The most abundant plants include
the shrubs leatherleaf, Labrador tea, bog rosemary, and bog laurel. (Appendix C,
table 6, lists plant species found in open bog/wet meadow habitat in the
Ripogenus Project area.)

Conifer swamp/wet forest is found primarily in the deadwater areas along the
shorelines of the West Branch. Principal tree species include northern white
cedar, black spruce, green ash, yellow birch, and red maple. The predominant
shrubs are the overstory species interspersed with speckled alder, striped maple,
and skunk currant. (Appendix C, table 4, lists the plant species found in the
conifer swamp/wet forest in the Ripogenus Project area.)

Deep marsh/aquatic bed is found in still waters of ponds and lake embayments
with water depths of 2 to 10 feet, when sufficient fine substrates are present.
Predominant plants include manna grass, pond lily, pondweed, burreed, and
smartweed. (Appendix C, table 7, lists plant species found in deep marsh/aquatic
bed habitat in the Ripogenus Project area.)

The following major systems represent wetlands around the Ripogenus impoundment:

The 437-acre Brandy Pond wetlands system is located at the confluence of the
Upper West Branch, Caucomgomoc Stream, and Umbazooksus Stream. Itis a
large open bog/wet meadow, grading outward (toward the Ripogenus
impoundment) to wet meadow/emergent marsh.

The Quaker Brook system is approximately 183 acres and is located north of
Caribou Lake on the west side of Chesuncook Lake. The lower half of the system
is wet meadow/emergent marsh along both banks of Quaker Brook, and it is
inundated at normal high water level for part of the year. The upper half of the
system is open bog/wet meadow, where surface water is present most of the year.

The shoreline zone of the Ripogenus impoundment includes the area directly
above the water line that is exposed during annual draw-downs of the
impoundment. The substrate ranges from ledge and large boulders to smaller

Deadwaters are backwaters, coves, or other sheltered environments where wellands are often present.
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rocks and cobbles, with a few areas of coarse granular sand. Predominant plants
within the shoreline zone are typical of those adapted to fluctuating water regime
and disturbance. Many areas are dominated by "weedy" plant species. There are
some scattered areas of submerged aguatic vegetation and emergent plants in
the lower end of the dewatered zone. These areas are believed to be most
affected by draw-downs.

*»  The Upper Gorge area between Ripogenus dam and McKay station contains
predominantly very rocky substrate with high, steep-sided rock walls, which has
restricted wetlands development. Low (leakage) flow from Ripogenus dam also
has restricted wetlands development. Vegetation is very sparse in general in
Upper Gorge.

Of the 528 acres of riparian wetlands bordering West Branch in the vicinity of the
Ripogenus Project, most are associated with deadwaters. These deadwaters consist primarily
of alder thickets, conifer swamp/wet forest, wet meadow/emergent marsh, wet meadow/open
water, and open bog/wet meadow. These wetlands closely resemble those in unregulated
lakes in remote parts of Maine (GNP, 1991a). The riparian zone wetlands between McKay
station and Ambajejus Lake are characterized by alder thickets and open patches of grasses
and sedges. Drier riparian sites at slightly higher elevations are dorminated by hardwood and
softwood mixed forests.

3.6.3 Penobscot Mills Project

Primary wetlands types found throughout the Penobscot Mills Project area include
alder thickets, conifer swamp/wet forest, wet meadow/emergent marsh and wet meadow/open
water, open bog/wet meadow, and deep marsh/aquatic bed. A total of 296 acres of wetlands
border the North Twin impoundment (Appendix C, figure 4). Principal kinds of wetlands at
North Twin are wet meadow/emergent marsh {180 acres), open bog/wet meadow {114 acres),
and wet meadow/open water (2 acres). The three principal wetlands systems in the vicinity of
North Twin are:

*  White Horse Island wetland complex, which is wet meadow/emergent marsh, with
open water east and south of the island.

*  Stephenson’s Landing wetlands, which consists of two distinct types, wet
meadow/emergent marsh and open bog/wet meadow. The wetlands are flooded
during high water.

» Impoundment shoreline wetlands, which are characterized by plants tolerant of
fluctuating water levels during draw-downs and human disturbance. The substrate
of the dewatered shoreline zone ranges from ledge and large boulders to smaller
rocks and cobbles and coarse, granular sand.

Millinocket Lake encompasses about 709 acres of wetlands (Appendix C, figure 5).
Wetlands types include wet meadow/emergent marsh (383 acres), open bog/wet meadow
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(316 acres), alder thickets (8 acres), and wet meadow/open water (2 acres). There are three
major wetland systems at Millinocket Lake:

+  Pickerel Cove wetlands consists of two wet meadow/emergent marshes.
* The Grant Brook wetlands complex consists of open bog/wet meadow.

* Impoundment shoreline wetlands are characterized by plants found in constantly
wet soils.

GNP identified 159 acres of wetlands, predominantly wet meadow/emergent marsh, at
Quakish Lake {Appendix C, figure 6). These wetlands are primarily herbaceous with
occasional scattared shrubs. Shoreline zones are absent around Quakish, Ferguson, Dolby,
and East Millinocket impoundments because water levels are stable (GNP, 1991b).

GNP identified 219 acres of wetlands at Dolby Pond; most of these are wet
meadow/emergent marsh (Appendix C, figure 7). These wetlands are predominantly
herbaceous.

The East Millinocket impoundment area encompasses very few wetlands because of
past development of the Millinocket Mill complex and the associated mill yards on its eastern
shore (GNP, 1991b).

Riverine wetlands border Millinocket Stream and sections of the West Branch in the
vicinity of the Penobscot Mills Project:

*  Millinocket Stream has small areas of emergent marsh with scattered shrubs
along the shoreline. Areas of emergent and scrub/shrub wetlands occur in
several small deadwaters that have developed along the stream.

*  Sections of the West Branch from North Twin impoundment to Quakish Lake and
from the Millinocket tailrace to Dolby Pond contain the same wetlands types as
Millinocket Stream. Shad Pond, which could be considered a portion of the West
Branch, supports abundant emergent and deep marsh wetlands.

*  The Back Channel consists of a main channel and an overflow channel. Five
tributary streams flow into the main channel. The substrate of the main channel is
predominantly large cobbles and boulders, but silt and sand have accumulated in
a few sections, allowing development of small areas of wetlands. Narrow areas of
riparian scrub/shrub wetiands occur in narrow margins along both the main
channel and the overflow channel.

3.7 TERRESTRIAL RESOURCES
3.7.1 Basinwide

Approximately 95 percent of the Penobscot River Basin is forested (Pierce et al.,
1993). Historically, the predominant vegetation type throughout northern Maine, including the
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Penobscot River Basin, was spruce-fir forest. Currently, predominant vegetation type is
spruce-fir forest, grading to pine-hardwood forests to the south and east (Pierce et al., 1993).
Red spruce and balsam fir are the predominant trees in the spruce-fir forest. Principal trees in
the pine-hardwood forest are oaks and white pine. In addition, a substantial portion of the
basin is palustrine-forested, scrub/shrub, and emergent wetlands. Agricultural land also is
found in parts of the northeastern section of the river basin (Cutting, 1959). The basin is
relatively flat; average slope is less than 5 percent (Pierce et al., 1893).

There was little commercial use of northern Maine forests until the early-to-mid 1800's,
when the first dams were built, and the late 1800's and early 1900’s, when commercial
logging began. Historically, forest-product companies have owned and used large tracts of
forest to guarantee steady supplies of wood for their lumber mills (Harper et al., 1992). Large
tracts of forest were cut heavily to supply the lumber mills; other tracts were lost through
inundation by the dams. Another historic factor that reduced regional forests was the series of
severe budworm epidemics between 1913 and 1919 (Pierce et al., 1993). In addition, much
of the forested land in northern Maine (especially parcels on or adjacent to water) is currently
under increasing commercial development pressure, especially from the vacation home
industry (J. Sewall Co., 1993).

Wildlife species associated with the Penobscot River Basin include animals that live in
the flood plain (e.g., moose, white-tailed deer, beaver, red-winged blackbird), feed in the water
(e.g., waterfowl, turtles, frogs, otter, mink), feed along the shoreline (e.g., raccoon, fox, bear,
shorebirds), live on or in the banks (e.g., otter, mink, muskrat), or feed in flight (e.g., swallow,
swift, bats).

3.7.2 Ripogenus Project

The following sections describe terrestrial resources at the project boundaries® and in
the immediately surrounding area. Lands bordering the project are predominantly forested;
hardwoods and softwoods occur in varying proportions. Softwoods are generally predominant:
however, hardwoods predominate in some forests. GNP has not quantified these forest
resources. Wetlands also occur within the project boundaries and the immediately
surrounding area (see section 3.6). The project area encompasses one Maine State
Registered Area Critical (RCA), Gero Island (see section 3.7.2.3). Wildlife of the Ripogenus
Project area is typical of that found throughout northern Maine.

3.7.2.1 Softwood-dominated Mixed Forest

Softwood-dominated mixed forest is the most abundant vegetation type throughout the
Ripogenus Project area. It occurs within scattered, large sections of the project area and the
immediately surrounding area and is typically interspersed with somewhat smaller stands of
hardwood-dominated forest. Predominant overstory trees in the softwood-dominated mixed
forest are red spruce and balsam fir. White pine also is abundant, but does not occur as

§ in this resource section, the Ripogenus Project boundaries are the Ripogenus impoundment to the high water

mark and immediately adjacent lands.
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frequently. Subdominant trees in the softwood-dominated mixed forest include red maple,
yellow birch, paper birch, and balsam poplar.

The shrub layer in the softwood-dominated mixed forest is composed predominantly of
sapling trees of the overstory species. Other principal species within this layer include striped
maple, sugar maple, shadbush, and skunk currant. The most predominant plants within the
herbaceous layer in the softwood-dominated mixed forest are wood sorrel, bunchberry, and
star flower. Other commonly observed herbaceous plants include goldthread, enchanter's
nightshade, bristly wintergreen, and twinflower. (Appendix C, table 1, lists the softwood-
dominated mixed forest plant species found in the Ripogenus Project area.)

3.7.2.2 Hardwood-dominated Mixed Forest

Hardwood-dominated mixed forest is the subdominant vegetation type within the
Ripogerus Project area and the immediately surrounding area. Hardwood-dominated forest
generally occurs in more scattered discontinuous parcels and somewhat smaller stands than
softwood-dominated forests. Within the hardwood-dominated parcels the predominant species
vary according to amount of shading, density of cover, position on slopes, and proximity to
impoundment shorelines.

In shaded areas around the impoundment shorelines at the Ripogenus Project,
predominant trees are big toothed aspen, trembling aspen, paper birch, and yellow birch.
Principal shrub species along the shores are speckled alder and willows. Hardwoods are
much more predominant in the mixed stands on flat areas and on lower slopes away from the
shoreline (particularly southern slopes). Principal species are beech, yellow birch, and paper
birch. Other less prominent trees in flat areas and on lower slopes away from the shoreline
include sugar maple, white ash, and red maple. Northern red oak is a subdominant species
at scattered locations along the riparian zone of the West Branch.

The shrub layer consists of overstory regeneration; American beech and sugar maple
are the most abundant species. Other predominant shrubs and trees within the shrub layer
include striped maple, mountain maple, shadbush, beaked hazel, and witch hobble. Locations
with this shrub layer mix indicate a typical regional northern hardwood climax stage (GNP,
1991a). Primary plants in the herbaceous layer of the hardwood-dominated mixed forest are
oak fern, Solomon's seal, star flower, shinleaf, spinulose wood fern, and sarsaparilta.
(Appendix C, table 2, lists the plant species of the hardwood-dominated mixed forest in the
Ripogenus Project area.)

3.7.2.3 State-listed Critical Areas

Gero Island, which is located near the northern boundary of the Ripogenus Project at
the northern end ot Chesuncook Lake, is a Maine RCA (RCA 534). The island carries a stand
of old growth white pine, which is considered rare in Maine and of scenic value. Maine's
RCAs are considered to be of statewide significance.

Other areas of special interest that meet technical criteria for RCAs but that are not

registered because of other considerations are called Qualified, but Unregistered Areas. The
Ripogenus Project area encompasses four such areas: Ripogenus Gorge (PCA 39Q), the
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Cribworks (PCA Q40), Big Ambejackmockamus Falls (PCA Q41), and Nesowadnehunk Falls
(PCA 1Q). Ripogenus Gorge, located directly east of the Ripogenus dam, qualifies because
of its geologic features, the presence of a rare plant, its scenic qualities, and its relatively

undisturbed state. The Cribworks, Big Ambejackmockamus Falis, and Nesowadnehunk Falls
are downstream of McKay station and qualify because of their scenic features (GNP, 1991a).

3.7.2.4 Wildlife

The Ripogenus Project is within the range® of 48 mammal, 158 bird, and 24 reptile
and amphibian species (Appendix C, tables 8 through 10). GNP’s wildlife surveys
documented 11 reptile and amphibian, 86 bird, and 19 mammal species in the Ripogenus
Project area (GNP, 1991a}.

Reptile and amphibian species diversity is relatively low in the project area {and in the
region in general) due to the harsh, long winters typical of northern latitudes (45° 40’ north).
(Appendix C, table 10, lists species observed in the Ripogenus Project area during the GNP
reptile and amphibian survey.) About 35 of the 86 bird species observed in the vicinity nest
there; another 31 species probably nest nearby and forage in the project area, and about 20
species probably migrate through the project area (GNP, 1991a; Appendix C, tabie 9).

As indicated by GNP’'s mammal surveys, the highest density of small mammals (such
as deer mice) occurs in the hardwood-dominated forest. Other common mammals are coyote,
bobcat, black bear, white-tailed deer, and moose. in the softwood-dominated mixed forest
and conifer swamp/wet forest, red squirrel, fisher, deer mouse, southern red-backed vole,
northern flying squirrel, and snowshoe hare are the predominant mammals. Marten, coyote,
bobcat, black bear, white-tailed deer, and moose are also found. The mammals observed
most frequently in the riparian and impoundment shoreline habitats are moose and muskrat.
in the wet meadow/emergent marsh, meadow jumping mice, muskrat, beaver, river otter,
meadow vole, and red fox are typical species. In alder thickets, raccoons, meadow jumping
mice, ermine, snowshoe hare, and white-tailed deer are typical. In open bog/wet meadow
habitat, browsing and grazing animals such as moose, white-tailed deer, meadow vole, and
southern bog lemming are typical. Deep marsh/aquatic bed habitat is used almost exclusively
by beaver and muskrat and occasionally by moose (GNP, 1991a). (Appendix C, table 8, lists
mammals observed in the Ripogenus Project area.)

3.7.3 Penobscot Mills Project

The following sections describe terrestrial resources within the project boundaries and
the immediately surrounding area. Lands bordering the project are predominantly forested;
hardwood-dominated and softwood-dominated forests occur in approximately equal
proportions. GNP has not quantified these forest resources. Wetlands also occur within the
project boundaries and the immediately surrounding area (see section 3.6). Wildlife of the
Penobscot Mills Project is typical of that found throughout northern Maine.

§ A species’ range is the geographic boundaries within which conditions are appropriate for the species.
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3.7.31 Soﬂwood-dqminated Mixed Forest

In contrast to the Ripogenus Project, softwood-dominated and hardwood-dominated
forests occur in approximately equal proportions within the Pencobscot Mills Project area (GNP,
1991b). In general, hemlock and white pine are the predominant trees on fiat, low-lying areas
behind the impoundments; red pine and northern white cedar occur less frequently. As slopes
and elevation increase, red spruce and balsam fir increase in abundance. Hardwood trees,
including beech, paper birch, yellow birch, and sugar maple, occur in limited numbers in these
areas. These hardwoods occur in much lower proportions than the softwoods in the softwood-
dominated mixed forest (GNP, 1991b).

The shrub and herbaceous layer of the softwood-dominated mixed forest is similar to
that found at the Ripogenus Project. (Appendix C, table 1, lists the softwood-dominated mixed
forest species in the Penobscot Mills Project area.)

3.7.3.2 Hardwood-dominated Mixed Forest

in low, flat areas, shade-intolerant hardwood species such as trembling aspen, big
toothed aspen, red maple, and paper birch predominate. Principal understory plants are
lowbush blueberry, huckleberry, wintergreen, and bracken. Plant species composition in some
areas of the project may be a function of the recent high incidence of forest fires in the project
area (GNP, 1991b). All of these shade-intolerant species are early colonizers of burned areas
(Barbour, 1980).

As slopes and elevation increase, beech, sugar maple, red maple, white ash, and
northern red oak predominate. Less predominant trees on the siopes are paper birch and
yeliow birch, and softwood species including hemlock, balsam fir, and red spruce. The shrub
and herbaceous layers of the hardwood-dominated mixed forest are similar to those at the
Ripogenus Project. (Appendix C, table 2, lists the hardwood-dominated mixed forest species
found in the Penobscot Mills Project area.)

3.7.3.3 Wildlife

The Penobscot Mills Project is within the range of 48 mammal, 158 bird, and 23 reptile
and amphibian species (Appendix C, tables 8 through 10). GNP observed 9 reptile and
amphibian, 80 bird, and 21 mammal species in the Penobscot Mills Project area during
habitat-based surveys. GNP did not conduct population-based surveys.

Because of the harsh, long winters, reptile and amphibian species diversity is relatively
low in the project area (and in the region in general). (Species observed in the vicinity of the
Ripogenus Project during the GNP reptile and amphibian survey are shown in Appendix C,
table 10.) About 32 of the 86 bird species observed in the area nest there; another 28
species probably nest nearby and forage in the project area, and about 20 species probably
migrate through the area (GNP, 1991b; Appendix C, table 9).

Mammals tound in the Penobscot Mills Project area are similar to those at the

Ripogenus Project. (Appendix C, table 8, lists mammals observed in the Penobscot Mills
Project area.)
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3.8 THREATENED AND ENDANGERED SPECIES

3.8.1 Basinwide

The bald eagle (Haliaeetus leucocephalus), a federally and state-listed endangered
species, breeds in many locations throughout the West Branch Basin. As of 1991, there were
123 known nesting pairs of bald eagles in Maine (Welch, 1991). The West Branch Basin is
one of the most important nesting and wintering areas for bald eagtes in Maine (MSPO, 1987).

3.8.2 Ripogenus Project

In a letter dated February 12, 1890, FWS stated that the bald eagle is the only
federally listed species known to occur in the Ripogenus Project area, but that the ranges of
the long-tailed shrew (Sorex dispan, a C3 candidate for federal listing,” and North American
lynx (Felis lynx canadensis), a C2 candidate for federal listing,’ overlap the project area.
GNP indicated that neither species was observed during surveys.

As of 1992, there were four known active bald eagle nests in the Ripogenus Project
area; in 1993 there were three active nests.” The nests are in the northeastern,
southwestern, and southern-most portions (along the West Branch) of the project. Other
eagle pairs occupy territories in the area but are not nesting.

Common loon {Gavia immer), a bird species of concern in Maine, breeds primarily in
the Chesuncook Lake portion of the Ripogenus impoundment. Other adult loons with chicks
were observed in Brandy Pond during bird surveys conducted on June 15, 1987, (GNP,
1991a). Ring-billed guli (Larus delawarensis), considered an uncommon breeding species for
the project area, and common tern (Sterna hirundo}, cited in Maine's List of Threatened and
Endangered Animals as a species of special concern, both breed on Gull Istand and Tern
Ledge, located near the northern end of Chesuncook Lake (GNP, 1991a).

In a letter dated February 21, 1995, FWS indicated that several additional species of
concern (that were not considered in the DEIS) may occur in the vicinity of the projects and
that they should be considered in the FEIS. These species, all federal C2 candidates, include
yellow lampmussel (Lampsilis cariosa), brook floater (Alasmidonta varicosa), extra striped
snaketail dragonfly (Ophiogomphus anomalus), and midget snaketail dragonfly
(Ophiogomphus howaeii). The extra striped snaketail dragonfly and the midget snaketail
dragonfly have also been proposed as state listed threatened and endangered species,
respectively. The FWS indicated that exuvia (exoskeletons shed during molting) of midget

Animals listed under the C3 category have proven to be more abundant or widespread than previously
believed, or are not subject to any identifiable threat. In this context, the Commission did not consider this
species important in its review of the project.

C2 indicates that federal listing as threatened or endangered is possibly appropriate, but conclusive data on
biological vulnerability and threat are not currently available to support such listing.

Data for two of the 1992 eagle nest sites were not available for 1993,
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snaketail dragonfly ware observed in the West Branch in 1994. FWS stated that information
pertaining to the distribution of all these species is severely limited.

No federally listed threatened or endangered plant species are known to occur within
the Ripogenus Project area; however, two plants on Maine's official list of rare plants, purple
clematis (Clematis occidentalis) and northern woodsia (Woodsia alpina), occupy the banks of
the West Branch between McKay station and Ambajejus Lake (GNP, 1991a). A stand of old
growth pine, which is considered rare in Maine, is located on Gero Island in Chesuncook
Lake.

3.8.3 Penobscot Mills Project

As of 1992, there were two known active bald eagle nests in the Penobscot Mills
Project area. During 1993 there also were two active nests; however, only one of the two
nests was the same during both years. The nests are located between the North Twin
Development and Stone dam and to the west of the Dolby Development. Other eagle pairs
occupy territories in the area but are not nesting.

Common loon breeds in the North Twin impoundment, Millinocket Lake, and Quakish
Lake. It also could breed in Dolby Pond and in other areas of the Penobscot Mills Project
(GNP, 1991b).

Orono sedge (Carex oronensis), a C2 species, was observed a considerable distance
from the North Twin impoundment shoreline during a botanical survey conducted by GNP, but
it was never found within the limits of the Penobscot Milis Project (GNP, 1991b).

3.9 RIVER AND LAND MANAGEMENT PLANS

The state has developed several river and land management plans for the lower
Pencbscot River Basin. Some plans are considered "comprehensive plans” under Section 10
(a)(2) of the FPA.

3.9.1 Maine Rivers Study

The Maine Rivers Study (DOC, 1982) is an inventory of natural, economic, and
recreational resources of the state rivers ot Maine. This study identified the river stretches in
Maine that stand out as remarkable from statewide and regional perspectives. The significant
resource values of the West Branch are geologic, ecologic, inland fishery, scenic, boating,
historic, and canoe touring. The study notes that the West Branch is eligible for inclusion in
the National System for Wild and Scenic Rivers and that the West Branch is one of the state’s
highest quality fishery resources.

3.9.2 State of Maine Comprehensive Rivers Management Plan
The three-volume Maine Comprehensive Rivers Management Plan (MSPO, 1987) is a
compilation of plans, parts of plans, state laws, executive orders, and maps produced by a

variety of state agencies and elected officials. Volume 1 is an executive order mandating
designation of river sections that merit special protection, a report on the projected
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contribution of hydroeltectric generation to meeting Maine's electricity needs in 1990 and 2000,
and a statewide fisheries plan that specifies river-by-river fishery considerations and fish
passage needs at existing and proposed hydroelectric generating facilities. Volume 2 contains
the 1982 Maine Rivers Study. Volume 3 provides a discussion of the laws, implementing
orders and plans, and river-specific plans necessary to implement a statewide Maine Rivers

Palicy.
3.9.3 Statewide Comprehensive Outdoor Recreation Plan

The Maine Statewide Comprehensive Qutdoor Recreation Planning Program (SCORP;
MDQOC, 1988, 1993) is the basis for a 5-year plan for managing Maine recreation resources.
The SCORP contains an inventory of current recreation resources, a demand forecast, and
discussion of policies. The SCORP divides the state into geographic regions to identify
regional differences in use based on the origin of users. The West Branch is in the
Katahdin/Moosehead travel region of Maine, where the most popular recreational activities are
fishing, camping, and hunting. The SCORP recognizes the need in the region for boat and
fishing access, canoe access, family camping, and primitive camping.

3.9.4 Maine Strategic Plans, Vol. ll, Inland Fisheries

This plan established goals to (1)} maintain optimum population levels of freshwater
fishes and associated aquatic species; (2) maintain optimum quality, quantity, and diversity of
habitat; and (3) provide for optimum and diverse uses of freshwater fishes for sportfishing,
aesthetic, economic, ecologic, scientific, and educational purposes. The plan further states
the specific objectives of the Maine DIFW: (1) to provide for a projected demand of
approximately 436,700 licensed and unlicensed anglers and 2.6 million angler-days, (2) to
provide for a combined harvest of approximately 3.1 million fish of all species from lakes and-
674,000 fish of coldwater species from streams, and (3) to maintain fishing quality for the
major gamefish species at approximately current levels.

3.9.5 Maine Statewide River Fisheries Management Plan

The DIFW prepared this plan for The Governor's Cabinet Committee on Hydropower
Policy. Goals and objectives are general: (1) maintain optimum population levels of
freshwater fishes and associated aquatic species; (2) maintain optimum quality, quantity, and
diversity of habitat; and (3) provide for optimum and diverse use of freshwater fishes for
sportfishing, aesthetic, economic, scientific, and educational purposes. The plan also states
that the Maine DIFW intends to review and act on proposed dam projects on a case-by-case
basis.

3.10 RECREATION RESOURCES
3.10.1 Regional

The project areas are located in the Katahdin/Moosehead Travel Region, the largest of
the eight travel regions in Maine (figure 3-5). This area is rich in natural resources and offers
abundant outdoor recreation opportunities. A disproportionately large percentage of total state
park land (79 percent), including Baxter State Park (202,064 acres), is within this region.
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Mount Katahdin and other peaks within Baxter State Park are visible from much of the project
area, which is only a few miles from the park boundary. The West Branch of the Penobscot
River and other recreation facilities within the project areas provide additional recreation
opportunities for Baxter State Park visitors. Much of the land there is owned by GNP, which
allows public access for recreation,

3.10.2 National Designations

The West Branch of the Penobscot River within the project boundaries has not been
designated as a National Wild and Scenic River, although it is eligible and included on the
National Rivers Inventory maintained by Interior. The state of Maine has not requested
federal designation of the river as a wild, scenic, or recreational river.

A short section of the Appalachian National Scenic Trail, a part of the National Trails
System, crosses the project area on the western edge of Pemadumcook Lake. In 1980, GNP
granted a conservation easement to the state of Maine to protect the entire Appalachian Trail
within GNP's land holdings. A short segment of the Maine Interconnecting Trail System (ITS)
is located along the northern shore of Pemadumcook Lake, a popular snowmobile route.

No National Wilderness Areas or National Natural Landmarks are within the project
areas or would be affected by the proposed projects.

3.10.3 Existing Recreation Facilities/Opportunities in the Project Region

The project areas offer a wide array of private and commercial recreation opportunities.
The kinds and extent of development along the shores and on the islands of the project
impoundments are varied. Residential and recreation development is a function of the
accessibility of the impoundment, the natural limitations on ¢onstruction because of wetlands
and soil types, and the zoning districts established by LURC.

In the past, GNP awarded leases to current and retired employees for use as private
camps. GNP terminated this practice in the early 1970’s and has not issued new leases since
that time (GNP, 1991a, 1991b). The approximately 900 existing leases are transferable and
renewable annually. Neariy 80 percent of these are concentrated along the shoreline of the
North Twin impoundment (Ambajejus, South Twin, and North Twin lakes). Most leased sites
are developed with summer cottages, and many have floating or fixed docks.

Eighteen commercial facilities exist throughout the project area, and most are located
on land leased from GNP (1991a, 1991b). Most of these are camps offering swimming, boat
rental, guide services, and convenience goods.

Public and private recreational facilities include 6 public boat launches, 4 private boat
launches, 4 public boat put-ins, 2 informal boat put-ins, 8 permitted campsites (which require a
fire permit from the Maine Bureau of Forestry), 15 authorized campsites (which have been
approved by the landowner, the Maine Bureau of Parks and Recreation, and the Bureau of
Forestry and do not require a fire permit), and several formal and informal pichic areas.
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The six project impoundments total nearly 60,000 acres of water surface. The 29,270-
acre impoundment created by Ripogenus dam is the second largest lake in the state. All of
the impoundments except East Millinocket (128 acres) are available for recreation.

The West Branch between Ripogenus dam and Ambajejus Lake is heavily used for
whitewater boating and fishing. In cooperation with commercial rafting outfitters, GNP
provided put-in facilities at McKay station (including a gravel parking area for outfitter buses, a
gravel raft-staging area, a generator/compressor to inflate the rafts, and two portable toilets),
five launch sites along the river, and take-out facilities at Never's Corner. Other informal river
access points for canoes, kayaks, and fishing exist throughout the area. GNP recently
modified the security fence at McKay station to allow 24-hour pedestrian access.

GNP owns hundreds of miles of current and former logging roads surrounding the
project areas, which are open to the public and are used by hikers, hunters, cross-country
skiers, bird watchers, and others. A popular trail follows the eastern rim of Upper Gorge from
Ripogenus dam to below McKay station.

Table 3-8 summarizes the recreation facilities and opportunities available at each
project.

Several public and private roads provide access to the project area, including State
Route 157, which links East Millinocket and Miliinocket and provides access to Dolby Pond;
State Route 11, which runs southwest from Millinocket and serves the Twin, Elbow, and
Quakish lakes; State Road, which provides access to Millinocket and Ambajejus lakes and
Baxter State Park; and Golden Road, GNP's privately owned haul road that is used primarily
for transporting cut timber to the mills but also provides access to the Ripogenus Development
and the Upper West Branch area.

3.10.4 Current Recreational Use

Current recreational uses of the project areas include fishing, swimming, boating,
hunting, ice fishing, camping, hiking, snowmobiling, canoeing, cross-country skiing,
waterskiing, sailing, and sightseeing. Most land-based recreation occurs on nonproject lands
owned by GNP.

3.10.4.1 Ripogenus Project

The Ripogenus Project area is part of GNP's West Branch District, a 1.2-million-acre
commercial forest. Access to the district is controlled through three checkpoints: Debsconeag,
Sias Hill, and Twenty-Mile. Approximately 55 to 60 percent of visitors enter the district
through the Debsconeag checkpoint, the closest access point to Interstate 95 and Millinocket
(GNP, 1991a). Sias Hill accounts for 25 to 30 percent of visitors, and Twenty-Mile accounts
for approximately 15 percent. Figure 3-6 summarizes recreational- use trends for the GNP's
West Branch District.

Since 1985, use of the West Branch District has remained relatively constant at

150,000 visitors per year, but the number of visitor-days dropped in 1987 after GNP instituted
access fees. According to GNP's gate data, most visitors come in July and August, or during
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Table 3-8. Recreation facilities summary (Source: Staff) ]
Recreationa # Private| # Commer-
Lakes Surface Area | Use Activities Facilities Leases | cial Leases Access Points
RIPOGENUS PROJECT | 29,270 acres | Light Swimming - 18 campsites 60 3 2 Public Boat Launches
- Ripogenus Lake Fishing - Chesuncook Dam Point
- Canbou Lake lce Fishing - Umbazooksus Stream
- Chesuncook Snowmobiling 1 Private Boat Launch
Lake X-C Skiing - Allagash Gateway Campsite
Boating 1 Informal Boat Launch
Canoeing - Western Shore of Caribou
Camping Lake
Sightseeing
St St - e
PENOBSCOT MILLS 17,790 acres | Heavy Fishing S. Twin Lake 703 4 2 Public Boat Launches
PROJECT Boating Picnic Area - Ambajejus Lake
NORTH TWIN Waterskiing - Ambajejus - Partridge Cove (S. Twin)
- N. Twin Lake Swimming Lake Beach 2 Private Boat Launches
- §. Twin Lake Snowmobiling - 3 campsites - Bartons Marina
{| - Pemadumcook ice Fishing - North Woods Trading Post
Lake Canoeing 1 Public Boat Put-in
- Ambajejus Lake X-C Skiing - Norcross (Ebow Lake)
- Elbow Lake
MILLINOCKET LAKE 8,640 acres Heavy Fishing - 2 campsites 120 7 2 Public Boat Launches
Boating - Millinocket Lake
Waterskiing - Millinocket Dam
Swimming 1 Private Boat Launch
Snowmobiling -Robinson Twin Pines Camp
Ice Fishing 1 Informal Boat Put-in
Canoeing - Near Robinson Twin Pines
X-C Skiing Camp
MILLINOCKET 1,606 acres Light Fishing 0 0 1 Public Boat Put-in
- Quakish Lake Canoeing - Green Bridge
- Ferguson Pond Ice Fishing
DOLBY POND 2,048 acres Light Fishing Canoeing { Doiby Picnic Area 0 0 2 Public Boat Put-ins
Ice Fishing - Dead Man's Curve (Jerry
Brook)
- Rt. 157 (Dolby Fiowage)
E. MILLINOCKET 128 acres Restricted None 0 0 None
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the prime fishing and hunting months of June and November (GNP, 1991a). Figure 3-7
summarizes summer activity for 1986, the last year that GNP asked visitors to specify the
purpose of their visits when registering at the checkpoint. According to 1987 gate records, 65
percent of visitors to the West Branch District were from Maine.

GNP charges fees for accessing Ripogenus Project lands and other nonproject areas
between May 1 and November 30. These fees defray GNP’s cost to maintain use of its land
for public recreational use (GNP, 1991a}. An $8-per-vehicle or $48-per-season access fee for
nonresidents and a $4-per-vehicle or $24-per-season fee for Maine residents allows nearly
unlimited access to all of GNP’s West Branch District. GNP also charges commercial rafting
outfitters a license-use fee of $4 per rafting customer and a $3 access fee per customer.

GNP estimates approximately 4,000 to 5,000 angler-days of fishing on the Ripogenus
impoundment during the April 1 to September 30 open-water fishing season, 2500 to 4000
angler-days during the winter ice fishing season (January 1 to March 31), and 9900 camping
days (GNP, 1991a). In addition to the salmon fishery, the impoundment also supports
important fisheries for lake trout, burbot, and lake whitefish.

Current operations of the Ripogenus impoundment resuit in annual water leve!
fluctuations of as much as 44 feet. Since 1972, the maximum draw-down during the summer
recreation period (between Memorial Day and Labor Day) has been 15.25 feet; the average
has been 3.5 feet.

In 1987, GNP surveyed residents of Millinocket, East Millinocket, and Medway
regarding their recreational use of the project area (GNP, 1991a). Nearly 30 percent of the
respondents reported that the Ripogenus Project area is the most important location for their
outdoor recreation; only 5 percent felt that the area is overused.

Camping, fishing, whitewater boating, and sightseeing are popular along the West
Branch. The area experiences approximately 47,000 camping days each year. The West
Branch also is recognized as one of the world's premier landlocked salmon fisheries, and
GNP estimates that approximately 5,900 to 8,000 angler-days occur along the river between
April 1 and September 30 (GNP, 1991a). Fishing quality is high at 0.41 fish per angler-day
(state goal is 0.2). The average size of creeled salmon is 18.5 inches and 2.25 pounds (state
goals are 17 inches and 1.75 pounds). According to 1986 GNP gate data, fishing accounted
for the highest rate of visitor days (27 percent) for the West Branch District. The West Branch
and its tributaries support a brook trout fishery with average annual catches of 584 fish.

The West Branch is one of the most challenging whitewater boating rivers in the
eastern United States. It contains 1 of only 2 significant Class V rapids in New England and 5
of only 40 rapids identified by the Maine Critical Area Program as having statewide
significance. This river is suitable for expert level kayaking, rafting, and guided canoe touring
(with portages). In Maine, the commercial boating value of the West Branch is second only to
the Kennebec River (DOC, 1982).

The popularity of commercial whitewater rafting has increased enormously since it

began in the project area in 1977; however, after peaking in 1985 at nearly 19,000, the
number of customers has averaged approximately 18,600 and declined to 17,962 in 1989 and

3-37



8E-€

90000

M VISITOR-DAYS
80000 - & VISITORS

FISH CAMP HUNT SIGHT CANOE RAFT BUSI TRANS TRAP KAYAK HIKE
SEE NESS  IENT

1986 SUMMER ACTIVITY SUMMARY FOR WEST BRANCH DISTRICT

SOURCE: GREAT NORTHERN CHECKPOINT DATA
NOTE: SURVEY COVERS MAY THROUGH NOVEMBER ONLY

Figure 3-7. Summary of summer activity within GNP's West Branch District

BERRY




16,441 in 1990 (GNP, 1991a). In 1985, the -Maine legislature established a maximum of 560
commercial passengers per day on the West Branch.

In 1990, GNP surveyed commercial whitewater rafting customers and private
whitewater boaters who used the West Branch below Ripogenus dam regarding the quality of
recreation experience and spending patterns (GNP, 1991a). Nearly all of the whitewater
rafting customers (97 percent) were very or extremely satisfied with their experience. Eighty-
five percent stated they would definitely return, and 100 percent stated that they would
recommend rafting on the Penobscot River to others. Quality of whitewater and safety were
the most important factors affecting a rafter's choice of boating locations.

More than 90 percent of whitewater boaters were very or extremely satisfied with their
experience; 93 percent stated they would definitely return, and 98 percent stated that they
would recommend the West Branch to other paddiers. Paddlers preferred fiows above 3,000
cfs and below 2,000 cfs. Respondents paddiing at intermediate flows (2,000 to 2,600 cfs)
preferred higher, more predictable flows. Many paddlers who responded as somewhat, not
very, or not at all satisfied with the flow levels had frequent boating experience on the West

Branch, averaging 43 trips.

The upper Pencbscot River also provides one of the best opportunities for multiday
wilderness canoe trips in the eastern United States. The 83-mile route from Seboornook Lake
to Millinocket is a popular trip. Some suggest that Upper Gorge may offer whitewater boating
opportunities. Upper Gorge currently receives only leakage (12 cfs) and occasional spillage
flows.

The Maine Department of Conservation (DOC) states that the limited development in
the project area; the extensive, high-quality natural resources; the existing recreational
facilities; and the amount of public use of the river make the Ripogenus Project area one of
the most important recreational areas in Maine (letter from C.W. Ten Broeck, DOC, November
5, 1990).

3.10.4.2 Penobscot Mills Project

In 1987, GNP surveyed year-round residents, leasehoiders, and visitors to the
Penobscot Mills Project area to assess recreational use patterns (GNP, 1991b). The survey
showed that more than 80 percent of the recreational visitors are Maine residents, and nearly
80 percent of the total are local residents. More than 50 percent of the.local residents identify
the Penobscot Mills Project area as their principal outdoor recreation area and beiieve the
impoundments receive “about the right amount of use.” .

Current operations of the Pencbscot Mills Development result in annual water ievel
fluctuations of as much as 22 feet at the North Twin impoundment {North Twin, South Twin,
Pemadumcock, and Elbow lakes) and 6.2 feet at Millinocket Lake. Since 1972, the North
Twin impoundment has sustained a maximum draw-down of 9.7 feet during the summer
recreation period; average draw-down was 1.5 feet. During the same time, Millinocket Lake
experienced a maximum draw-down of 3.4 feet and an average draw-down of 0.6 feet. Draw-
downs expose boaters and waterskiers to navigation hazards, increase the distance to the
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water for swimmers, and make use of private docks and public boat launches (i.e., Barton's)
more difficult.

The Millinocket, Dolby, and East Millinocket developments operate in run-of-river
mode; maintenance and flashboard failure cause minimal water level fluctuations.

Several entities suggest that Millinocket Stream and the Back Channel may offer
whitewater boating opportunities (letter from D. Sosland, C|, February 29, 1992). The “AMC
River Guide" describes the 7.8-mile section of Millinocket Stream from Millinocket dam to the
bridge at Millinocket as containing Class |I rapids and quickwater. Currently, the stream
receives a minimum flow of 20 cfs and is navigable only during spillage periods. The “AMC
River Guide” describes the 4.5-mile the Back Channel as offering Class Ill and Class IV rapids
mixed with flatwater. The Back Channel is navigable during spillage periods. Recreational
tisheries in the Penobscot Mills Project area include both coldwater and warmwater species.
The {andlocked salmon fisheries of North Twin impoundment and Millinocket Lake receive
approximately 5,000 and 2,400 angler-days of use, respectively. Anglers also target lake
trout, burbot, and lake whitefish. Estimated use of Dolby Pond ranges between 1,200 and
1,800 angler-days annually, directed primarily at smalimouth bass, chain pickerel, and white
perch. Millinocket Stream is stocked annually with brook trout and contains smalimouth bass
and some salmon that drop down from Millinocket Lake. Quakish Lake, Ferguson Pond, and
the riverine sections within the project area also receive some fishing pressure.

3.10.5 Future Demand for Recreation

The 1988 SCORP evaluated the adequacy of 16 kinds of outdoor recreation activities
by travel region and projected deficiencies in the Katahdin/Moosehead Travel Region for
boating/fish access, canoe access, and family and primitive camping. These needs are
regional, not necessarily project-specific. DOC stated that existing recreational facilities within
the project area, including water access, are adequate to meet current demand.

The 1993 SCORP also projected statewide trends over the next 5 to 10 years for
various outdoor recreational activities including:

*  Moderate-growth activities (0.9 to 3.0 percent increase in annual user days)

- canoeing and kayaking
- cross country skiing

- lake and pond fishing

- hunting

*  Small-to no-growth activities (0.9 percent increase to 0.9 decrease in total annual
user days)

- primitive camping

- river and stream fishing
- hiking

- ice fishing

- snowmobiling
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The 1993 SCORP recognizes that recreational use in the northern Maine Woods is
increasing. Visitor days have increased a total of 26.5 percent since 1980, although annual
growth rates have slowed to 1.2 percent since 1987. Hunting, camping, hiking, and rafting
visits are the major contributors to this growth.

3.10.6 Access for People with Disabilities

No specially designed access to recreational facilities is available for people with
disabilities.

3.11 LAND USE ISSUES

3.11.1 Regional

The Ripogenus Project and Penobscot Mills Project areas lie within a remote, forested
region of northern Maine. Commercial forestry operations are the predominant land use, and
the small towns in the region developed around past and present forestry operations.

GNP owns roughly 2.1 million acres of woodiand in northern Maine, much of which lies
within the watershed of the West Branch of the Penobscot River. GNP owns in fee or holds
flowage rights to all the project lands and most land surrounding the project area.
Development within the region, primarily by GNP, includes forestry-related access roads,
paper mills, and hydropower facilities. Recreation development consists of private and
commercial recreational facilities, predominantly lakefront cabins and seasonal camps leased
by GNP (1991a, 1991b).

In 1986, LURC evaluated more than 1,500 iakes larger than 10 acres as part of the
Maine Wildland Lake Assessment. The assessment rated the value of seven resources: fish
and wildlife, scenic quality, shoreline character, botanic features, cultural and historic
resources, and physical features (hydrology and geology). LURC combined these ratings to
obtain a cumulative resource value and established three resource classes: lakes of statewide
significance, lakes of regional significance, and lakes of local or unknown significance.
Although the overall project area includes only 22 percent (337 lakes) of the rated lakes,
LURC classified seven lakes within the Penobscot Mills Project area and six lakes within the
Ripogenus Project area as lakes of statewide significance (table 3-9). The remaining lake in
the Pencbscot Mills Project area and two lakes within the Ripogenus Project area are rated as
having regional significance. LURC did not classify any of the lakes within the project region
as having local or unknown significance (Land & Water Assoc., 1993),

3.11.1.1 Maine Land Use Regulation Commission
LURC, which was created in 1969, is responsible for planning, zoning, and land-use

regulation for Maine's unorganized townships. Most of the Ripogenus Project and Penobscot
Mills Project areas are within unorganized townships.
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Table 3-9. Summary of significance classifications of lakes in the Ripogenus and Penobscot Mills project areas (Source: LURC,

1990b)
Lake/Pond Maine Lake Development Protection Municipal Land
Wildlands Mgmt Management
Assessment | Class { D-GN | D-CI D-RS | P-GP | P-AL { P-RP | P-SL | M-SL { M-IND Agency
Significance
Ripogenus
Caribou Lake Statewide 3 35% 65% ML
Chesuncook Lake | Statewide 2 83% 17% ML, MB
Debsconeag D. Statewide 1 100%
Ripogenus Lake Regional 2 20% 80% ML
TOTAL RIPOGENUS 3% 5% 10% 60% 14% 8%
Penobscot Mills
Ambajejus L. Statewide 3.5 7% 53% 40% ML
Dolby Pond Statewide 7 7% 65% 28% ML. EM, MI
East Millinocket Not Rated NR 50% 50% | ML, EM
Elbow Lake Statewide 3 100% ML
Ferguson P. Regional 7 100% M
Millinocket L. Statewide 7 1% 12% 87% ML
N. Twin L. Statewide 3 33% 67% ML
Pemadumcook L. | Statewide 3 10% 90% ML
Quakish Statewide 7 100% ML
S. Twin L. Statewide 35 5% 85% ML
Shad P. Not Rated NR 30% 70% ML, MI
TOTAL PENOBSCOT 1% 1% 13% 72% 2% 10% 2%
TOTAL COMBINED 2% 1% 11% 52% 20% 3% 5% 4% 4%

ML - Maine Land Use Regulation Commission  MB - Maine Board of Parks and Recreation

MI - Town of Millinocket

EM - Town of East Millinocket




LURC established three resource-based zoning districts to ensure compatibility of
future development with existing land use and natural resources. The zoning districts include
Protection, Development, and General Management Districts:

»  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 agricuitural use (LURC, 1991).

Each of the three broad zoning districts is divided into subdistricts' with specific land-
use standards. Two protection subdistricts, Great Pond (P-GP) and Accessible Lakes {P-AL),
and one management subdistrict, General Management (M-GN), encompass most of the tand
area within and adjacent to the Ripogenus Project and the Penobscot Mills Project areas.
Other subdistricts within the project areas include development: General Development
(D-GN), Residential Development (D-RS), and Commercial Development (D-Cl); and
protection: Resource Plan (P-RP) and Shoreland Plan (P-SL). Portions of the project areas
are within the towns of Millinocket and East Millinocket and subject to local zoning regulations
(MUN-SL and MUN-IND). Table 3-10 summarizes the zonmg regulatlons for the Ripogenus
Project and Penobscot Mills Project areas.

General land use standards appiy to all subdistricts, uniess otherwise specified within a
particular subdistrict, and include shoreline frontage specifications, minimal setbacks, -
maximum building height, and vegetative buffers. A minimum of 200 feet of shoreline frontage
per dwelling unit is required for residential development along lakes and ponds; 300 feet of
shoreline frontage is required for commercial, industrial, or other land uses. A minimum of
150 feet of shoreline frontage per residential dwelling unit is required along streams; 200 feet
for commercial, industrial, or other land uses.

LURC 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
water mark can be no higher than existing screening vegetation or 25 feet, 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 (LURC, 1991).

Protection districts encompass nearly 75 percent of the total lake shoreline in the
region (table 3-8). P-GP, which extends 250 feet from the normal high water mark of the
designated lakes, encompasses most of the land within both project areas. This subdistrict is
used to regulate development and land use to protect the recreation potentlal fishery habitat,
and scenic character of the designated area.

P-AL is found only in the Ripogenus Project area, along most of the shoreline of
Chesuncook Lake (about 80 percent) and Ripogenus Lake (about 80 percent). The P-AL
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Table 3-10. Summary of zoning classifications (Source: LURC, 1991)
Linear Feet
Shoreline Perm & Non- }§
Per Vegetativ Timber Residential Subdiv./ Camp- Perm Docks/ |
i Zone Structure Setback e Buffer Mllim Muiti. Unit | grounds | Boat Ramps |
; e — —_— :
M-GN N/A N/A N/A Yes P No P N/A
D-CI 300’ 150’ 100° P No P P P/Yes
D-GN 200/300"™ 100'150' 100’ P P P P SP/Yes
D-RS 200’ 100’ 100' P P SP No SP/Yes
MUN-SL 100 75 75'
P-RP - 500’ 50’ Std/P No No SP Sp
P-AL 1 mile 100’ 100’ P P P SP SP/Yes
200'/300° 100°/150° 100° Std P No SP SP/Yes
1507200’ 75100 75 Std P No SP SP/Yes
| “ Timber harvesting regulations prohibit clear cutting within 50 feet of the high water mark.
| © includes both residential development/commercial and other development.
| MUN-SL - extends 75' of highwater mark P - permit
| P-AL - extends 500’ of highwater mark (Class 2 lakes) SP - special permit
| P-GP - extends 250’ of highwater mark Std - must follow LURC standards
P-RP - extends 500’ of highwater mark Yes - allowed without permit

in project; varies under LURC No not allowed

- extends 250’ of highwater mark
- extends 75’ of highwater mark

o - —

1 P-SL1
P-SL2




subdistrict extends 500 feet from the normal high water mark. In this zone, single-family
detached dwellings are allowed by permit at the rate of one dwelling unit per shoreline mile.

P-RP provides the means for more efficient and effective management of single or
muitiple protection subdistricts. The P-RP subdistrict permits landowners to develop a
resource management plan for a land area. The resource management plan must follow
standards developed by LURC and be submitted for review and approval for designation.
Upon approval by LURC, land use activities are allowed in accordance with the plan. The
P-RP subdistrict applies to areas along the West Branch of the Penobscot River, from
Ripogenus dam to Ambajejus Lake within the Ripogenus Project area. The conservation
easement there is a required component of the resource management plan. P-SL applies to
Chesuncook Lake (about 17 percent) and East Millinocket (about 50 percent).

The M-GN subdistrict encompasses a few small areas within the project region, and
most of the land adjacent to it. The M-GN subdistrict areas permit forestry and agricultural
management activities. LURC (1991) decided that land areas within this district do not require
the special protection provided by the protection subdistricts.

Development districts constitute approximately 15 percent of the total area of lake
shoreline in the combined project region. D-GN, which recognizes existing development and
encourages compatible development within and adjacent to these areas, is found along
previously developed portions of Ripogenus and Ambajejus lakes. D-RS, which encourages
concentration of residential development within and adjacent to existing residential areas, is
found along Caribou Lake in the Ripogenus Project area and Ambajejus, Millinocket, and Twin
lakes in the Penobscot Mills Project area. D-RS requires clustering residential development to
protect shorelines along lakes classified as Class 3 (Ambajejus and South Twin). D-Cl is
found only along a small portion of Dolby Pond.

LURC timber harvesting regulations for P-SL1 and P-GP protection subdistricts include:

*  no clearcutting within 50 feet of the normal high water mark, and harvesting
activities within this area must maintain a well-distributed stand of trees to protect
the aesthetic and recreational value and water quality of the area;

*  at distances between 50 feet and 250 feet, harvesting activities may not create
single openings greater than 14,000 square feet, and single canopy openings of
over 10,000 square feet may not be closer than 100 feet apart; and

* harvesting within 250 feet of the normal high water mark may not remove more
than 40 percent of the volume on each acre in a 10-year period.

For P-AL districts the harvesting provisions for 50 to 250 feet described above would
apply to the full 500-foot protection zone.

LURC (1991) and DOC (1992) require maintaining unscarified filter strips between the

exposed mineral soil and the normal high water mark of surface water areas as indicated
below:

3-45



Average Slope of Land Between Width of Strip Between Exposed

Exposed Mineral Soil and Normal Mineral Soil and Normal High
High Water Mark (percent) Water Mark (feet along surface of
the ground)

0 25

10 45

20 65

30 85

40 105

50 125

60 145

70 165

In 1990 LURC established seven management classes based partially on the ratings
developed in the Wildlands Lakes Assessment to provide protection plans and development
guidelines for designated lakes (LURC, 1990a, 1990b). LURC incorporated some of these
guidelines into the land use districts and standards zoning regulations.

Four of the seven management classes apply to the lakes and ponds within the project
region. Debsonceag Deadwaters is rated Class 1, and the guidelines include prohibiting
development within one-quarter mile of shorelines and restricting permanent vehicular access.
Chesuncook and Ripogenus lakes are rated Class 2, and guidelines include restricting density
to one dwelling unit per mile of shoreline for areas within 500 feet of the shoreline. LURC
incorporated these guidelines into the P-AL subdistrict.

Class 3 designation applies to most lakes and ponds within the Penobscot Mills Project
area, including North Twin Lake, Elbow Lake, Pemadumcook Lake, portions of Ambajejus
Lake and South Twin Lake, and to Caribou Lake in the Ripogenus Project area. Guidelines
for this classification include conserving natural resources while supporting responsible
development.

Developed portions of Ambajejus and South Twin lakes are rated Class 5, and
guidelines include measures to maintain natura! qualities and enhance scenic values. Cluster
development is required, except where inappropriate due to site characteristics. Finally,
guidelines for Class 7 lakes (Dolby Pond, Ferguson Pond, Millinocket Lake, and Quakish
Lake) involve managing lakes for multiple uses, including resource conservation, recreation,
and timber production.

3.11.1.2 Shoreland Zoning Act

The Shoreland Zoning Act of 1971 requires municipalities to establish land-use
controls for designated shoreland areas. This act protects water quality, aquatic and wildlife
habitats, and historical and cultural resources; conserves natural resources; preserves open
space; and anticipates and responds to development impacts within shoreland areas.

The towns of Millinocket and East Millinocket encompass approximately 10 percent of
the lake shoreline in the project region. These towns adopted zoning regulations that conform
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to requirements stated in the Shoreland Zoning Act, including a shoreline zone (MUN-SL) and
an industrial zone (MUN-IND). Designated shoreland areas within the project region include
sections of Millinocket Lake, Shad Pond, Dolby Pond, and the Back Channel. The areas
extend 250 feet from the high water mark of designated lakes and ponds, and 75 feet from the
high water mark of designated streams,

Land use controls provided 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; sewage disposal; and provisions for
nonconforming uses. The primary land use controls applied within the project region include
vegetative buffers and use of selective-cut timbering methods along the stream channels
(DEP, 1992).

3.11.1.3 Natural Resources Protection Act (NRPA)

The NRPA establishes a regulatory permitting process to prevent degradation and
encourage protection and enhancement of natural resources. Activities that require a permit
include removal and dispiacement of soll, sand, vegetation and other materials; draining;
filling; and construction, repair, or alteration of any permanent structure. Permits are
processed and regulated by the Maine DEP.

The proposed activity must meet environmental standards set by this legislation.
These standards maintain that the proposed activities must not interfere with scenic, aesthetic,
recreation, or navigational uses; cause unreasonable soil erosion or sedimentation:
unreasonably harm vegetation, aquatic species, wildlife, or habitat; interfere with natural water
flow; lower water quality; cause an increase in flooding; or cross river segments identified as
outstanding (uniess with specified provisions; DEP, 1993a, 1993b).

3.11.1.4 Maine Forest Practices Act (MFPA)

The MFPA provides a consistent and comprehensive perspective on the role of
Maine's vast forest resources. It is a catalyst to encourage and promote sustained-yield
management and use of forests and related resources. Many acres of forest in Maine are
privately owned, and the act provides a means to regulate timber harvesting.

Timber harvest reguiations include standards for clear cutting (areas over 50 acres
require a forest management plan); regeneration standards (within 5 years of completing
timber harvest); and notification before harvest. Forest management and harvest plans must
be updated every 10 years and prepared by a licensed professional forester. These plans
must outiine activities to regenerate, improve, and harvest standing timber crops. Forest
management and harvest plans aiso must include locations of water bodies and wildlife
habitats identified by the DIFW.

Failure to comply with regulations leads to fines enforced by state, county, or municipal

law enforcement officers. Municipalities considering adopting new ordinances to regulate
timber harvest must consult with the Bureau of Forestry (State of Maine, 1989).
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3.11.2 Site-specific
3.11.2.1 Ripogenus Project

The primary land uses within the Ripogenus Project area are forestry, water storage,
and hydropower facilities. A few small recreational developments occur along the
impoundment shorelines. GNP granted approximately 60 leases for private camps and
commercial campsites on Ripogenus, Chesuncook, and Caribou lakes.

In 1981, GNP donated a conservation easement defined in the Resource Protection
Plan for the Penobscot Waterway (LURC, 1981) starting 400 feet below Ripogenus dam and
continuing down to the inlet at Ambajejus Lake. The conservation easement incorporates the
lands wholly owned by GNP within 500 feet of the normal high water mark of each side of the
Penobscot River measured as a horizontal distance landward of such high water mark,
including islands lying within the Penobscot River (LURC, 1981).

The conservation easement established under the LURC P-RP zone prohibits
residential and commercial development within 500 feet of the shoreline. Timber harvesting
practices within the easement must follow LURC standard regulations requiring written
notification of LURC before any harvesting. The Maine Bureau of Parks and Recreation
regulates the resource management and recreational use of lands within the easement and on
Gero Island in Chesuncook Lake (GNP, 1993b).

LURC regulates most land within both project areas, except for land within Millinocket
and East Millinocket. Both towns are developing and updating comprehensive plans.

3.11.2.2 Penobscot Milis Project

Primary land uses within the Penobscot Mills Project area include hydroelectric
facilities, impoundments, forestry, pulp and paper industry, and recreation. Most impoundment
shoreline consists of undeveloped woodlands and several developed areas. Both private and
commercial development are concentrated along Ambajejus, South Twin, North Twin, and
Millinocket lakes.

GNP awarded leases to current and retired employees but has issued no new leases
since the early 1970's. All existing leases are transferable and renewable annually. In the
Pencobscot Project area, GNP has granted approximately 823 leases for private camps,
commercial camping, guiding services, and boat launches on Ambajejus, South Twin, North
Twin, Pemadumcook, and Miliinocket lakes.

Land uses in Millinocket and East Millinocket include residential, commercial, industrial,
institutional, and rural/undeveloped land. GNP owns most of the undeveloped land within the
town boundaries; primary uses are open space and a landfill (East Millinocket, 1993).

3.11.3 Proposed Land Uses

Future land use within the project region is expected to remain similar to current use.
The three land regulatory agencies within the project region (LURC, Millinocket, and East
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Millinocket) establish goals to protect natural resources and accommodate reasonable growth
and development. Future land use issues (pertinent to the project region) anticipated by
LURC continue current issues related to river protection, lake protection, forestry regulations,
and development.

In its draft comprehensive plan, East Millinocket proposes to implement more
structured land use regulations. The proposed districts would include more specific shoreline
zoning related to resource protection and land use categories. The town of Millinocket stated
land use policies in its draft comprehensive plan: “to regulate, through land use zoning, site
development review, permitting, and quality tax records, all future growth and development of
the town, recognizing all locational limitations, the local character, and economic importance of
the land area” (Millinocket, 1992).

Projected land use development was determined in the Northern Forest Lands Study
(USDA Forest Service and Governor's Task Force on Northern Lands, 1990). Large tracts of
private forest may remain, but they probably will be concentrated away from accessible lakes
and public roads. Forest with the highest value for recreation development is the most
vulnerable to changes in land use, including lake shore, river frontage, scenic vistas, and
access to alpine ski areas.

The study also indicated that changes in the land base will further encourage forest
industry to pursue land development projects. Lakeshores in all but the most inaccessible
regions of the Northern Forest probabiy will be developed, with cottages and year-round
homes dotting the shorelines (FS, 1990). Land with lake frontage is in the highest demand.
In a 3-year period, 50 percent of all applications for permits to subdivide land involved
lakeshore property (FS, 1990).

3.12 AESTHETIC RESOURCES
3.12.1 Regional

The aesthetic resources of the region include diverse water, land-form, and vegetative
patterns. The area provides numerous opportunities for viewing wildlife in vast forested lands
of diverse vegetation. Distant views include Mount Katahdin and other peaks within Baxter
State Park. Visual resources related to water include the flatwater expanses of many lakes
and the West Branch of the Penobscot River.

As part of the Maine Wildland Lakes Assessment, LURC (1990b) conducted the Scenic
Lakes Evaluation in Maine's unorganized towns using a multistep procedure to identify lakes
with the greatest scenic value. The rating criteria included elevation changes in areas
surrounding the lakes, shoreline configuration, foreground and background relief, vegetation
diversity along the shoreline, presence of inharmonious development, and presence of special
features (such as extreme water clarity or wildlife viewing). Four lakes within the project areas
were rated as having “outstanding scenic significance," and two were rated as being
“significant."

Structures within both project areas are primarily limited to seasonal camp buildings
and project structures, including dams, powerhouses, pumping stations, and paper mills.
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Several national historic structures, such as the Ambajejus Boom House and Chesuncook
Village, are noted historic and visual landmarks of the region.

Shoreline development within the region consists primarily of seasonal private and
commercial camps. The type and extent of development vary considerably (Dewan & Assoc.,,
1990a, 1990b). The shorelines of the most heavily developed area are irregular with many
inlets and peninsulas.

Forestry clear cutting practices often have visual impacts within the region. LURC and
the MFPA regulate forestry practices within the Ripogenus Project and Penobscot Mills Project
areas. Timber harvesting regulations define the size and location of allowable clear cutting
and provide measures for limiting the visual impacts related to forestry practices.

3.12.2 Site-specific
3.12.2.1 Ripogenus Project

Significant visual elements within the Ripogenus Project area include the Ripogenus
impoundment, Ripogenus dam, McKay station, and the transmission line from McKay station
to Millinocket. Ripogenus dam creates a 29,270-acre impoundment consisting of three lakes
and three ponds. The shorelines of these lakes and ponds are largely undeveloped, and the
primary uses of the surrounding land are forestry (timber production and transportation) and
recreation.

The transmission line between McKay station and Millinocket is supported primarily by
wooden structures that blend into the surrounding forest. The Ripogenus dam itself is visually
significant within the region. Sightseers are drawn to the dam to view its massive size and
engineering accomplishments. The impoundment created by the Ripogenus dam provides
many views of lakes and shorelines. None of the lakes within the Ripogenus Project area
have scenic ratings; however, LURC did identify Ripogenus Lake and Chesuncook Lake as
warranting further evaluation (Dewan & Assoc., 1990b).

Annual draw-down levels for the Ripogenus impoundment averaged 16.5 feet and
ranged up to 30.6 feet during the period of record for GNP’s flow analysis (1970 to 1985).
Draw-downs expose the shoreline.

Development along the impoundment occurs in three areas: Chesuncook dam,
Chesuncook Village, and along the western shoreling of Caribou Lake. Development consists
of private and commercial camps, most of which are seasonal camps on sites leased from
GNP. Structures are diverse and iocated primarily along the shorelines.

Upper Gorge is also an important scenic destination. Stretches of Upper Gorge
contain sheer vertical walls that rise 75 feet above the riverbed. Motorists can view the West
Branch from points along Golden Road from Abol Ridge to McKay station (Dewan & Assoc.,
1990b). '
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3.12.2.2 Penobscot Mills Project

Significant visual resources of the Penobscot Mills Project include the five
impoundments and associated structures. Most of the project structures are positioned in
inconspicuous locations and are screened from major public highways, The principal access
to the project area, State Route 11, offers periodic views of the lakes, ponds, and surrounding
distant hills (Dewan & Assoc., 1990a).

All lakes in the North Twin impoundment (except Ambajejus Lake) are designated as
“outstanding scenic resources” because of numerous islands, shorelines and beaches, diverse
vegetation, and views of Mount Katahdin. Ambajejus Lake and Millinocket Lake are rated as
“significant scenic resources.” No other lakes within the Penobscot Mills Project area are
rated for scenic resources value (Dewan & Assoc., 1990a).

The two moest developed areas within the project area are the south shore of South
Twin Lake and the eastern end of North Twin Lake. The typical development is seasonal
camps on land leased from GNP. The typical camp is a one-story structure of modest design
and often includes outside storage areas for recreational equipment, household items, or
firewood (Dewan & Assoc., 1990a).

GNP controls flow in the West Branch. The primary visual influence of flow
management relates to the visual character of several impoundment shorelines and bypass
reaches. Project operations cause water levels in Millinocket Lake and the North Twin
impoundment to fluctuate. Draw-downs result in seasonal fluctuations in shoreline elevations
of up to 6.2 feet {(up to 3.4 feet in summer) for Millinocket Lake and up to 22 feet (up to 9.7

feet in summer) for North Twin impoundment. Draw-down of impoundment levels increases

shoreline exposure, typically of gravel and boulders.

Diversion of water flow from the bypass reaches exposes rocky streambeds. Current
flows in the Back Channel, the bypass reach from Stone dam to Shad Pond, average 2 to 5
cfs, and flows in Millinocket Stream from Millinocket Lake dam down to the town of Millinocket
average 20 cfs.

3.13 CULTURAL RESOURCES
3.13.1 Regional
3.13.1.1 Prehistoric

A few site discoveries indicate that Paleo-Indians camped and hunted large game
within the region, specifically within the Ripogenus Project and Penobscot Mills Project areas,
around 8000 to 7000 B.C. Evidence of the archaic period occupations, typically
hunter-gatherer groups, is more common than evidence of the Paleo-Indian in the Penobscot
drainage. These populations range from the early archaic (ca. 7000 to 5500 B.C.), to middle
archaic (ca. 5500 to 4000 B.C.), and late archaic (4000 to 1000 B.C.). Late archaic period
sites, the most common sites identified in the project region, are found along the lower
Penobscot River (GNP, 1991a, 1991b).
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Woodland era populations (ca. 1000 B.C. to 1550 A.D.) occupied the entire Penobscot
River drainage basin and nearby waterways. The woodland culture of this era continued
earlier hunter-gatherer patterns of subsistence. The Penobscot Indians, a riverine tribe,
resided along the streams and lakes within the project area. The Penobscot Indians, whose
population numbered as many as 3,300 in the early 1600's, were reduced to 200 people by
the late 1700's. Various aboriginal groups remained widespread in the region until the late
18th century, when they gathered along the main stretch of the lower Penobscot River (GNP,
1991a, 1991b).

3.13.1.2 Historic

Euro-American occupation began with settlement of the Penobscot River valley after
the resolution of the French and Indian War in the 1760's. Before 1828, activities within the
region focused on exploration and trapping. Demand for timber led to a number of exploratory
surveys during the late 18th and early 19th centuries. Joseph Treat surveyed the Penobscot
Mills area for land and timber resources in 1820 under an agreement with the state of Maine.
tn 1829, Thomas Fowler, Sr. established the first permanent Euro-American settlement in the
local area (GNP, 1991a, 1991b}.

3.13.1.3 Pulp and Paper Industry

The first targe-scale lumbering operation within the region began in 1828 along the
West Branch near present-day East Millinocket. Primary settlements along the West Branch
consisted of lumber camps and small outposts. Timber companies constructed log-driving
dams at narrow or steep falls to improve transport of harvested logs to mills downstream. The
Chesuncook dam, built in 1840 at the outlet of Chesuncook Lake, was one of the earliest
dams in the region (GNP, 1991a, 1991b).

In 1846, the Maine legisiature chartered the Penobscot Log Driving Company (PLD) to
lessen the cost and difficulty of small drives within the region. PLD contracted with numerous
companies to construct and improve dams, canals, sluices, and booms. Construction included
approximately 137 dams on the West Branch and surrounding tributaries.

GNP, founded in 1898, quickly became the largest lumbering company in the region.
Originally, the company owned 338,000 acres, predominantly within the region of the West
Branch of the Penobscot River. GNP expanded its fand holding to include more than 2.1
million acres; contracted with hundreds of loggers; and quickly became a great, regional
economic influence (Rolde, 1990).

Millinocket mill, constructed in 1899, was the first mill in the region and the largest
newsprint mill in the United States. By 1900, the population of Millinocket rose to 2000
people, and the town incorporated on March 16, 1901. GNP built a second mill, the East
Millinocket mill, in 1906, and by 1907 the town of East Millinocket incorporated. Hardy S.
Fergusen, recognized as one of the world's foremost pulp and paper mill engineers, designed
Millinocket mill, East Millinocket mili, and Ripogenus dam (GNP, 1991a, 1991b}.
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3.13.2 Site-specific

3.13.2.1 Ripogenus Project

GNP built several dams within the Ripogenus Project area to meet increasing needs
for water storage and power for the mills. The Chesuncook dam, built in the 1840's, was the
earliest. Subsequent dams built to increase water storage capacity included a small dam
(1865) downstream from Chesuncook dam, and a timber crib dam (1887) upstream of the
Ripogenus dryway dam.

Ripogenus dam, built between 1915 and 19186, significantly increased the water
storage capacity and size of the impoundment, submerging the former Chesuncook dam.
Ripogenus dam has remained virtually unchanged since that time. In 1950, GNP built McKay
station at the lower end of Ripogenus Gorge (GNP, 1991a).

National Register and Significant Sites. Phase | and Phase Il archeological surveys
identified 130 aboriginal sites; 73 were attributed to known periods of prehistory and history,
and at least 36 sites were considered potentially eligible for the National Register (GNP,
1991a). Subsequent research and consultation with the SHPO led to a final recommendation
that 15 sites be considered for Phase Ili mitigation (GNP, 1992b).

Chesuncook Village is listed in the National Register of Historic Places, recognizing its
importance as a frontier logging settlement. The village incorporates the original log shanty
constructed in 1849, the Chesuncook House built in 1863, and a boom house constructed at
the head of Chesuncook Lake in 1911. GNP moved the boom house and converted it to a
church in 1923,

Ripogenus dam, a significant achievement in controlling water resources in Maine, is
eligible for the National Register of Historic Places. A draft National Register nomination
completed in 1992 specifies the contributions of Ripogenus dam to the broad patterns of
history, significant engineering, and industrial development in the Penchscot River Valley
(GNP, 1991a).

Overall Significance. The significance of the sites identified within the project region
relates to both regional and local aboriginal history and prehistory. Past studies in Maine
focused upon coastal locations, limiting the archeological surveys of inland riverine areas and
populations. Archeological research for the Ripogenus and Penobscot Mills and projects
provides valuable information for formulating models of interior aboriginal adaptations over
time. This research is significant beyond local applications and contributes to regional studies
throughout Maine (GNP, 1991a, 1991b).

3.13.2.2 Penobscot Mills Project
The Penobscot Mills Project consists of four developments along the West Branch and
one located at the outlet of Millinocket Lake. North Twin dam and Millinocket Lake dam are

on sites of previous dams. Dams built during mill construction, Stone dam (1899), North Twin
dam (1903), and East Millinocket dam (1906), remain primarily unchanged.
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The Dolby Development was constructed in 1906 because the East Millinocket
impoundment, which was originally intended to be larger, was inadequate. Dolby station
originally served as a combination puip mill and generating station and was converted from a
hydromechanical to hydroelectric station in 1925. The dam created Dolby Pond and has
remained unchanged since construction (GNP, 1991b). The Millinocket Development includes
Millinocket Lake dam, built in 1910, and a pumping station and pumphouse built in 1950.

National Register and Significant Sites. Preliminary archeological surveys
conducted during 1981 and 1985 indicated that the West Branch area below McKay station
had been an occasional prehistoric route; there was no evidence of permanent or long-term
settiement. Aboriginal populations occupied the Penobscot River drainage during the late
Paleo-Indian period and throughout later periods. Artifacts discovered include lithic, ceramic,
and organic remains (GNP, 1991b).

The University of Maine at Farmington Research Center conducted further
archeological surveys and testing during 1987 and 1988 to identify sites within the project
region that may be eligible for listing on the National Register of Historic Places. A total of
124 aboriginal sites were identified and verified; 78 sites were attributed to known periods of
prehistory and history, and at least 25 sites were considered potentially eligible for the
National Register. Subsequent research and consultation with the Maine SHPO led to a final
recommendation that seven sites be considered for mitigation (GNP, 1992a).

The Ambajejus Boom House, built in 1907 at the head of Ambajejus Lake, is onhe of
the most significant remaining buildings of the lumbering culture of the West Branch. The
Ambajejus Boom House is listed in the National Register, recognizing the importance of
logging operations on the West Branch (GNP, 1991b).

3.14 SOCIOECONOMIC RESQURCES

The Ripogenus and Penobscot Mills projects affect the sociceconomics of the north
central Maine counties of Penobscot and Piscataquis and the incorporated towns of
Millinocket and East Millinocket. In comments received during scoping, intervenors, residents,
and businesses in this region all indicated that continued operation and economic vitality of
the GNP paper mills is essential to provide employment and municipal tax revenues that
support community services.

3.14.1 Demographic Conditions
3.14.1.1 Population

Although population in the region grew modesfly (approximately 7 percent) between
1980 and 1990 (table 3-11), the population of the Millinocket urban area (including Millinocket,
East Millinocket, and Medway) decreased by 6.5 percent. The decrease is largely the result

of worsening economic conditions and declining GNP employment levels (Millinocket, 1992).
This represents the second largest loss in population in Maine during the 1980's.
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Tabie 3-11.  Population and rate of growth for Penobscot and Plscataqurs counties and
Millinocket/E. Millinocket (1980- 1990) ;

: Rate of Change
Total Popultation 1980 1990 (%) 1980-1990
Penobscot County 137,015 146,601@ 7.0
Piscataquis County 17,634 18,653 5.8
Millinocket 7,567 6,959® -8.1
E. Millinocket 2,372 2,166 - <87
Medway 1,871 1,922 2.7

& Population data provided by the town of Millinocket (letter from J. Haskell, Town
Pianner, town of Millinocket, to J. Kotredes, Town Manager, town of Millinocket,
August 28, 1993).

® Bureau of the Census, 1980, 1990a.

The number of housing units grew moderately in Penobscot County and Millinocket
during the 1980’s, whereas Piscataquis County experienced tremendous growth in new
housing because of the recreation homes established primarily by Maine residents in the
scenic lakes region of upper Piscataquis County (table 3-12).

Table 3-12. Housing units in Penobscot and Piscataquis counties and Millinocket/E.
Millinocket, 1980-1990 (Source: Bureau of the Census, 1980, 1990a) ]
Housing Units Housing Units Rate of Change

(1980) (1990) 1980-1990

Penobscot County 49,416 61,359 241

Piscataquis County 7,109 13,194 85.0

Millinocket 2,715 2,867 5.5

E. Millinocket NR 846 - NA

3.14.1.2 Employment

Manufacturing accounts for about 16 percent of the employment in Penobscot and
Piscataquis Counties (table 3-13). Major employers in the project region are (Millinocket,
1992):

»  Bowater/GNP (1,037 employees);

*  Millinocket Regional Hospital (205 employees);

*  Millinocket Machine and Foundry Company {20 employees); and
*  Bangor and Aroostook Railroad (756 employees).

GNP employs approximately 2,000 people in the Millinocket area, which represents
about one-third of all jobs in the area. Using the Maine Department of Labor employment
multiplier of 1.61, GNP supports more than 3,200 jobs in the area. GNP pays more than $121
million in wages/salaries/benefits within Maine, much of which is concentrated in the
Millinocket area. Since 1990, the labor force has increased modestly across the state
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Table 3-13. Employment by industrial sector for Maine, Piscataquis, and Penobscot counties, 1993 (Source:

Bureau of the Economic Analysis, May, 1995).

Penobscot Piscataquis
Maine Percent County Percent County Percent
Employment by Employment by Employment by
I by Sector Sector by Sector Sector by Sector Sector
[ Farm 12,065 1.8% 910 1.1% 236 2.9%
Ag. Serv., Forestry & Fish. 11,184 1.6% 801 1.0% 130 1.6%
Mining 305 0.0% 30 0.0% D
[l Construction 38,923 5.7% 3,768 4.6% 286 3.5%
Manufacturing 98,893 14.6% 11,909 14.6% 2,449 30.4%
Transportation and public 27,023 4.0% 4,548 5.6% 419 52%
utilities
Wholesale trade 26,466 3.9% 3,533 4.3% D
Retail trade 130,400 19.2% 16,120 19.8% 1,417 17.6%
Finance, insurance, and 39,292 5.8% 3,247 4.0% 274 3.4%
real estate
Services 186,507 27.5% 21,682 26.6% 1,592 19.7%
Government
Federal, civilian 16,159 2.4% 1,178 1.4% 62 0.8%
Mititary 14,049 21% 847 1.0% 103 1.3%
State and local 77,627 11.4% 12,800 15.7% 1,003 13.6%
Total 678,893 100.0% 81,373 100.0% 8,061 100.0%

D = not disclosed for confidentiality.
Note: The above employment data is presented on a place of work basis.




and in the project region. During that pericd, however, unemployment in Millinocket remained
consistently above the state average, often by several percentage points (table 3-14). GNP
announced plans to eliminate 200 additional positions during 1994,

3.14.1.3 Income

Traditionally, Miilinocket has had one of the highest income levels in the state, in large
part because of the high wages paid by GNP (table 3-15). The 1930 labor contract for the
mills established only minor increases in wages for the next 10 years. Declining employment
opportunities and incomes may erode the town's ability to provide community services
{Millinocket, 1992).

3.14.2 Municipal Services and Government Revenue

Millinocket and East Millinocket provide most public services in the project region,
including schools, police, fire and emergency services, and recreation. Schoot officials expect
a slight decline in enroliment through 1997; consequently, space in the schools is sufficient.

East Millinocket's total revenue for 1991 was $5.7 million; Millinocket's total revenue
was $13.16 million. Property taxes were 65 percent and 63 percent of the total revenue of the
towns, respectively.

Table 3-14.  Labor force participation in Maine and Penobscot and Piscataquis counties,
1980-92 (Source: Maine Department of Labor Statistical Handbook, 1990,
1991, 1992)
Labor Number Number Unemployment
Force Employed Unemployed Rate
1992 - Maine 662,000 615,000 47,000 71
Pencbscot Co. 71,820 66,520 5,300 7.4
Piscataquis Co. 8,860 8,110 760 8.5
Millinocket 4,390 3,990 400 9.1
1991 - Maine 647,000 598,000 49,000 7.5
Penobscot Co. 70,980 65,320 5,660 8.0
Piscataquis Co. 8,730 7,910 830 - 95
Millinocket 4,240 3,810 430 10.2
1990 - Maine 635,000 603,000 33,000 5.1
Penobscot Co. 69,540 65,810 3,740 5.4
Piscataquis Co. 8,590 8,030 570 6.6
Millinocket 4,260 3,980 280 6.5
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Table 3-15.  Per capita and household incomes for Maine, Penobscot and Piscataquis
counties and Millinocket/E. Millinocket, 1980-1990 (Source: Bureau of the
Census)
1980 Household Income 1990 Median Household
(per capita) Income
(per capita)
Maine $13,816 $27.854
($5,768) ($12,957)
Penobscot County $14,181 $26,631
($5,593) ($12,231)
Piscataquis County $12,260 $22,132
($4,990) ($9,919)
Millinocket/ $19,840 $35,610
E. Millinocket ($6,829)* {$13,216)
lw
* E. Millinocket not recorded on Table 168 of 1980 Census Draft.

Millinocket and East Millinocket rely on industry, especially GNP, to pay a substantial
proportion of local taxes. Bowatet/GNP is the primary taxpayer for both Millinocket and East
Millinocket, representing 72 percent and 88 percent of the towns’ total property tax revenues,

respectively.
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4.0 ENVIRONMENTAL IMPACTS

Although FERC licenses the Ripogenus and Penobscot projects separately, many of
the effects of operating the two projects are linked to such an extent that they cannot be
considered independently (e.g., effects on streamfiow); therefore, our environmental analyses
are described according to the integrated or project-specific effects of the Applicant's Proposal
and alternatives, as appropriate.

4.1 GEOLOGY AND SOILS
4.1.1 Applicant’'s Proposal

Construction activities associated with GNP’s proposed enhancements at the
Ripogenus Project would cause the only effects on the geology and soils in the project areas.
improvement of boat ramps, construction of changing facilities and additional parking facilities,
and development of the Holbrook Stream nursery area could cause minor, short-term impacts.
Local disturbances of the vegetation and soil could cause sediment to run off into adjacent
waters if not properly contained. GNP has not yet stated how it would minimize these
potential impacts. We conclude that a sediment control plan prepared and submitted in
accordance with local, state, and federal regulations would ensure that adequate precautions
are taken during construction of the applicant’'s proposed enhancements. GNP proposes no
construction at the Penobscot Mills Project; therefore, there wouid be no construction-related
effects or other effects on geology and soils in that area.

4.1.2 Alternatives 1 and 2

These alternatives do not include additional construction activities beyond those
proposed by GNP that would affect geology and soils; therefore, these alternatives would
have the same effects as the Applicant's Proposal.

4.1.3 No-action Alternative

Under the No-action Alternative, the project would not be modified, and geology and
soils would not be affected.

4.2 STREAMFLOW

This section presents our analysis of streamflow at the Ripogenus and Penobscot Mills
projects for all alternatives and the effects of alternative flow management on water uses in
the West Branch of the Penobscot River. Because flow management at the Ripogenus
Project affects the feasibility of managing flows downstream at the developments of the
Pencbscot Mills Project, we analyzed the effects of the alternatives on streamflow for both
projects together.

The feasibility of increasing minimurm flow releases from several developments and
meeting numerous, apparently conflicting, water management objectives has been a major
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point of contention between GNP and several intervenors. GNP developed a water use model
to evaluate the consequences of various fiow releases at all developments. The Cli
questioned the validity of the model structure and the accuracy of the output. We evaluated
GNP's water use model and concluded that it was appropriate for investigating streamtiow
issues at the Ripogenus and Penobscot Mills projects (see Appendix D for our evaluation of
the model).

GNP conducted numerous model runs and provided extensive results representing
various combinations of minimum flows and impoundment draw-down constraints specified by
the staff (under the No-action Alternative, existing flows would continue, and no feasibility
analysis was necessary). As noted in section 2.3, to define Alternative 2 we considered a
range of flows intermediate between those proposed by GNP and those sought by the Cl and
other parties for greater resource enhancement. In this section, we describe only one set of
minimum fiows for all developments under the Applicant's Proposal, Alternative 1, and the No-
action Alternative, but a range of minimum flows in the Back Channel under Alternative 2 to
establish the feasibility of those flows. Table 4-1 summarizes the details of these
combinations of flows; sections 4.2.1 through 4.2.3 contain our discussion.

4.2.1 Applicant’'s Proposal

As described in section 3.3, the West Branch of the Penobscot River includes 20 dams
and impoundments, 6 of which are included in the proposed relicensing evaluated in this
FEIS. Nearly all the flows within the West Branch are controlied by projects operated by
GNP, and GNP manages its system to maximize sustained power generation for its mills in
Millinocket and East Millinocket (GNP, 1991a, 1991b). Lake levels were never controlled for
other purposes, although the dams and impoundments provide coincidental flood control
benefits for the entire river basin. The only minimum flows provided were 200 cfs below
McKay station, 20 cfs below Millinocket Lake Storage dam, and 2,000 cfs at Millinocket.

During consultation, various agencies and interest groups requested several changes
in project operations for environmental enhancements, including flows and lake level
management for recreation, wildlife, and fisheries. To determine the feasibility of meeting
various, and sometimes conflicting, flow and lake level management requests, GNP developed
a water-use model for the major elements of its hydro system. Appendix D provides details of
the model, including which elements of the West Branch it can simulate, and the comments of
agencies and interest groups on the model itself. GNP used the model to determine which of
the various requested flows could be accommodated and based its determination of the cost
of replacement power on the model. Based on these results, GNP developed a Water Use
Plan (WUP) to meet as many of the flow requests as are hydrologically and economically
teasible. Table 4-1 lists the flows and lake levels proposed as GNP's WUP for the Ripogenus
and Penobscot Mills projects.

The water-use model can be used to compare Ripogenus and North Twin
impoundment levels and outfiows under the proposed WUP with historical operations (same
as the No-action Alternative). GNP simulated all the years from 1976 to 1990 and selected a
wet year, an average year, and a dry year, defined according to total inflow during the
simulation period (see Appendix D, figures D-6 through D-8). GNP constructed the worst-case
year (Appendix D, figure D-9) by combining data for the least amount of total available water
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Table 4-1. Water use under GNP’s proposed water-use plan {(Applicant's Proposal),
Alternative 1, and Alternative 2, for the Ripogenus and Penobscot Mills
projects (Source: GNP, 1991a, 1991b, 1893a, 1993b, 1994; staff)

Minimum Flow or

Water Body Lake Level Purpose Time Period
Ripogenus Project
Upper Gorge
All Alternatives 100 cfs salmon fishery Jul 1 - Sep 30
Applicant's Proposal leakage (12 cfs) - Oct 1 - Jun 30
Alternative 1 50 cts salmon fishery Oct 1 - Jun 30
Alternative 2 30 cfs salmon fishery Oct 1 - Jun 30
West Branch below 1,800 - 2,300 rafting May 1 - Oct 15
McKay station (All (0830-1700)
alternatives)
1,000 cfs salmon habitat Jun 8 - Sep 15
(1700-0830)
400" outage year-round
1,000 cfs North Twin draw-down Sep 16 - Oct 14
1,300 cfs (A.P.) salmon gpawning Oct 15 - Nov 15
1,422 cfs (Alt. 1 & 2) Oct 15 - Nov 15
2 1,300 cfs (A.P.) salmon incubation Nov 16 - Jun 7
2 1,422 cfs (Alt. 1 & 2) Nov 16 - Jun 7
Penobscot Mills Project
North Twin and “relatively stable" water wildlife, wetlands, May 1 - Aug 15
Millinocket Lake levels recreation, aesthetics
impoundments (Al
alternatives) minimum lake level lake trout spawning Oct 15 - Nov 5
(North Twin)
> = minimum lake level lake trout incubation Nov 6 - May 1
(North Twin)
Back Channel
Applicant’s Proposal leakage (2-5 cfs) - year-round
Alternative 1 350 - 500 cfs fishery habitat year-round
Alternative 2 leakage - 165 cfs fishery habitat year-round
Millinocket Stream
Applicant's Proposal 60 cfs fishery habitat May 1 - Oct 15
leakage (20 cis) fishery habitat Oct 16 - Apr 30
Ahlternative 1 60 cfs fishery habitat year-round
Alternative 2 60 cfs May 1 - Oct 15
60 cfs or inflow Oct 16 - Apr 30
West Branch downstream | 2,000 cfs water quality year-round
of Millinocket (All instantaneously

alternatives)

(required by state law
and 401 WQC)

@ Proposed whitewater recreation flows depend on the day of the week and whether the year is wet or dry, see Section

4.8 for a complete description of these flows.

®  Other scheduled fiows would be resumed as quickly and practically as possible using releases from Ripogenus dam, if
necessary, but in no event would the outage last more than 3 days.
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for each week from the 15-year period of record available; it is not data from a single actual
year but represents the least water available for the period of record to meet various flow
requirements and enhancements.

Model results show that the enhancements for this alternative can be accommodated
in all years (Appendix D, figures D-6 through D-9; table D-3). in comparison with existing
conditions (the No-action Alternative), Ripogenus impoundment elevations may be reduced
slightly to provide additional downstream flows. Flows from Ripogenus are more regulated to
meet summer whitewater recreation needs and salmon spawning and incubation flows in the
tall and winter. Outflows may be reduced during early fall to facilitate North Twin draw-down
for lake trout spawning. North Twin impoundment elevations are regulated for several
purposes, including to stabilize levels during the summer recreation period. The regulated
period is foliowed by rapid draw-down from mid-August through September to reach a
minimum ievel for lake trout spawning in late October. Impoundment levels are maintained at
or above this minimum fall elevation to optimize lake trout incubation. North Twin outflows are
at least 2000 cfs to maintain the required minimum flow at Millinocket; flows also are adjusted
with the inflows from Ripogenus, Millinocket Lake, and other upstream sources to maintain the
desired impoundment elevation. Section 4.4 contains specific details about the effects of
GNP's flow proposals on fisheries; section 4.8 discusses effacts of the proposed flows on
recreation.

4.2.2 Alternative 1

Under this alternative, GNP would provide flows in addition to those in the Applicant’s
Proposal (table 4-1) in Upper Gorge (50 cfs instead of leakage during the non-summer
period), Millinocket Stream (60 cfs year-round instead of seasonally), and the Back Channel
(350 to 500 cfs year round instead of leakage). To evaluate flow feasibility with the water-use
model, we considered only 350 cfs to the Back Channel. Additional fiows to Upper Gorge and
Millinocket Stream are too small to be evaluated with the water-use model, and we assumed
them to be feasible within the context of overall water use. Although we evaluated the
feasibility of only 350 cfs in the Back Channel, the merits of flows other than 350 cfs are
discussed in the appropriate resource sections (particularly fisheries and socioeconomics).

Under this alternative, GNP would provide a flow of 50 cfs (38 cfs more than GNP's
proposed leakage flow) in Upper Gorge from October 1 through June 30, This amount of flow
would not affect water use in the basin, if flow from McKay station was reduced by this
amount. If this flow were taken out of Ripogenus storage rather than being obtained by
reducing discharge from McKay station, the 20,655 acre-feet of water required to produce a
50-cts flow would reduce the impoundment elevation by approximately 1 foot, assuming no
additional intlow. This additional flow could be provided without affecting water use within the
basin. The primary consequence of increased fiow would be lost generation and cost to GNP
{see section 5.3).

This alternative also would provide a flow of 60 cfs to Millinocket Stream year-round,
which is 196 more days of increased flow than proposed by GNP. This flow is equivalent to
about 23,000 acre-feet and would reduce the water surface elevation in Millinocket Storage
Lake by a maximum of 2.2 feet per year, assuming no additional storage from reduced
pumping to North Twin. This reduction of elevation would adversely affect fisheries and
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recreation, uniess withdrawals to North Twin were reduced. Additional flow to Millinocket
Stream could be provided within the context of overall water use within the West Branch,
although effects on resources within the lake could be significant.

Model results comparing GNP’s proposed WUP (only leakage to the Back Channel)
with this alternative (350 cfs to the Back Channel) show that impoundment levels during the
wet year and the average year with 350 cfs in the Back Channel would not be significantly
different than levels under the Applicant's Proposal (Appendix D, figures D-10 and D-11). All
other enhancements could be achieved as proposed. During a dry or worst-case year,
however, Ripogenus impoundment levels would be reduced by several feet, and outflows from
Ripogenus would have to be reduced below desired levels for 4 to 5 weeks to avoid using
storage from the following year (Appendix D, figures D-12 and D-13). These lower flows
would occur during the salmon incubation period and could adversely affect survival during the
winter. Under this alternative, North Twin impoundment levels would be reduced during a dry
year and a worst-case year (Appendix D, figures D-12 and D-13). Lake trout spawning and
incubation levels could be maintained during the dry year, but during the worst-case year, the
incubation level would drop a foot or more below the spawning level for several weeks during
late winter. We estimate that insufficient water would be available annually to meet all flow
objectives in 13 percent of years, based on the annual water availability from 1976 through
1990.

The model also shows that summer recreation levels for both the dry and the worst-
case years would be lower and less stable than levels under the WUP. Outflows from North
Twin during the dry and worst-case years could be maintained above the levels required to
meet the minimum flow of 2,000 cfs at Millinocket and 350 cfs in the Back Channel, except for
4 weeks during March. During both years, flows from North Twin wouid have to be reduced,
and the Back Channel flows would have to be curtailed to avoid using storage from the
following year to provide the required flow. (The water use model as used in this simulation
assumes that flow in the Back Channel and the minimum flow at Millinocket would not be
reduced untit storage was depleted, even if other resource objectives were not being met.)
During the worst-case year, flows from North Twin during this 4-week period would be
reduced well below the 2,000 cfs minimum flow required at Millinocket. This flow could be
provided from storage for the following year because the North Twin impoundment elevation is
higher at the end of the year than at the beginning. The modsling results may overestimate
the outflow required from North Twin because GNP assumed that 2,610 cfs would be needed
to provide 2,000 cfs at Millinocket, 350 cfs to the Back Channel, and an additional buffer of
260 cfs to account for flow regulation, gate setting, and control equipment sensitivities (letter
from J. Carson, GNP, April 5, 1994). The amount of this additional buffer has never been
quantified in detail. When spread out over the year, the additional flow for the buffer would be
within the amount of flow reduction that occurred during the last 4 weeks of the simulation.
During a dry year, the average flow available over the year is within 20 cfs of the amount GNP
contends is required to meet flow cbjectives below North Twin, and for the worst-case year,
the average flow is within 80 cfs of this value. Only slight reductions in minimum flow from
North Twin, therefore, would be required to meet all flow and impoundment level enhancement
objectives.

We note, however, that GNP will be required to establish water flows and
impoundment levels in advance to meet resource objectives, such as spawning flows in West
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Branch and impoundment recreation levels and lake trout spawning levels at North Twin.
Requiring GNP to provide flows to the Back Channel in addition to the 2,000 ¢fs minimum fiow
through the mill at Millinocket will make it more difficult to meet the other objectives in years
when a significant drop in water availability occurs after one or more operational modes have
been established. These types of constraints cannot be simulated by the water use model or
by other models such as HEC-5, which are based on simulations of historical water

availability.

We conclude that the flow-related enhancements proposed by GNP and 350 cfs in the
Back Channel are feasible for maintaining water availability, except during a very dry year,
when some enhancements would be reduced. The cost to GNP and the reduction in
generation, however, would be significant (see sections 2.4 and 5.3). In these dry years, the
Back Channel and minimum flows through the mill at Millinocket would have to be reduced,
over-year storage would have to be used, or other upstream resource enhancements would
not be met.

4.2.3 Alternative 2

Under this alternative, GNP would provide flows of 30 cfs in Upper Gorge and
Millinocket Stream instead of leakage during the non-summer period, and flows of up to 165
cts in the Back Channel year-round. To evaluate flow feasibility with the water-use model, we
evaluated only 165 cfs to the Back Channel (Appendix D, figures D-14 through D-17; table D-
5); however, habitat improvements and costs associated with flows ranging from 50 to 165 cfs
are discussed in the appropriate resource sections (particularly fisheries and socioeconomics).

We evaluated a flow of 30 cfs in Upper Gorge from October 1 through June 30. This
flow would not affect water use in the basin, if flow from McKay station was reduced by this
amount. 1t this flow was obtained from Ripogenus storage rather than by reducing discharge
from McKay station, the 9,780 acre-feet of water required to produce a 30 cfs flow would
reduce the impoundment elevation by approximately 0.5 feet, assuming no additional inflow.
This additional flow could be provided without affecting water use within the basin. The
primary consequence of increased flow would be lost generation and cost to GNP (see
section 5.3).

We evaluated a flow of 30 cfs to Millinocket Stream from October 1 through April 30,
which is 10 cfs more than proposed by GNP for 196 days. This flow is equivalent to about
3,900 acre-feet and would reduce the water surface elevation in Millinocket Storage Lake by a
maximum of 0.8 feet per year, assuming no additional storage from reduced pumping to North
Twin. Fisheries and recreation would be slightly affected by this reduction in elevation, unless
withdrawals to North Twin were reduced. This additional flow to Millinocket Stream could be
provided within the context of overall water use within the West Branch, and impacts on other
resources would be minimal.

Results for simulations with 165 cfs in the Back Channel show little or no difference
from the GNP WUP during the wet and average years (Appendix D, figures D-14 and D-15),
and all other enhancements could be achieved as proposed. During a dry year or worst case
year {Appendix D, figures D-16 and D-17), however, Ripogenus impoundment levels would be
reduced by a few feet and outfiows from Ripogenus would have to be reduced below desired
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levels for 4 to 5 weeks to avoid using storage from the following year. These lower fluws
would occur during the salmon incubation period and could adversely affect survival during the
winter. During dry and worst-case years, North Twin impoundment levels would be lower
under this alternative than under GNP’s proposed WUP. Lake trout spawning and incubation
levels could be maintained during a dry year, but during the worst-case year, the incubation
level would drop a foot or more below the spawning ievel for several weeks during late winter.
We estimate that sufficient water would be available to meet all flow objectives, based on the
annual water availability from 1976 to 1990.

The model also shows that summer recreation levels for both the dry and the worst-
case years would be lower and less stable than levels under the WUP, although not as low as
under Alternative 1. Qutflows from North Twin during the dry and worst-case years could be
maintained above the levels required to meet the 2,000 cfs minimum flow at Millinocket and
185 cfs in the Back Channel at all times. These modeling results probably exaggerate the
inability to meet all flow-related enhancements because GNP assumed that 2,420 cfs would
be needed to provide 2,000 cfs at Millinocket, 165 cfs to the Back Channel, and an additional
buffer of 255 cfs to account for flow regulation, gate setting, and control equipment
sensitivities (letter from J. Carson, GNP, April 5, 1994). The amount of this additional buffer
has never been quantified in detail.

We conclude that the flow-related enhancements proposed by GNP and flows as great
as 165 cfs in the Back Channel are feasible for maintaining water availability, except during a
very dry year, when some enhancements should be reduced. The cost to GNP and the
reduction in generation, however, would be significant for substantial the Back Channel flow
releases (see sections 2.4 and 5.3).

4.2.4 No-action Alternative

Under the No-action Alternative, existing project operations would not change, and
existing streamflows or impoundment levels would not be affected. The existing minimum
flows would continue at 200 cfs below McKay station, 20 cfs below Millinocket Lake dam, and
2,000 cfs at Millinocket Mills, and no additional flow or lake level enhancements would be
provided. The flows and elevations would continue as illustrated in Appendix D, figures D-6
through D-9.

4.25 Summary

Because streamfiow issues and relevant model output are complex, we provide this
summary of our findings. -

. Under the Applicant's Proposal, sufficient water would be available to provide
all proposed flows and lake level enhancements, even under a worst-case
scenario with minimum available water.

. Under Alternative 1, available water would be sufficient to provide most flow
enhancements considered, including flows up to 350 cfs in the Back Channel,
except during very dry years. During dry years, not all enhancements could be
satisfied simultaneously. Some enhancements (e.g., salmon incubation flows in
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the West Branch below McKay station, North Twin summer recreation
impoundment levels) could be adversely affected, or storage from the following
year could be depleted to maintain the Back Channel flow and the required
minimum flow at Millinocket. Under a worst-case scenario, it may be necessary
to reduce the 350-cfs flow to the Back Channel, the minimum flow through the
mill at Millinocket, or the over-year storage from Ripogenus and North Twin to
achieve other enhancements.

. Under Alternative 2, available water would be sufficient to provide all proposed
flow enhancements, including flows up to 165 cfs in the Back Channel, except
during very dry years. During dry years, not all enhancements could be
satisfied simultaneously. Some enhancements (e.g., salmon incubation flows in
the West Branch below McKay station, North Twin summer recreation
impoundment levels) could be adversely affected for a short time, or storage
from the following year could be depleted unless the Back Channel flow or the
required minimum flow through the mill at Millinocket were curtailed.

. A draw-down limit on Ripogenus would preclude attainment of downstream
uses, such as salmon incubation flows in the West Branch of the Penobscot
River below McKay station and lake trout incubation levels in North Twin,
particularly during dry years. In addition, flood control benefits would be
significantly reduced even with a modest draw-down limit on Ripogenus, as is
discussed further in Appendix D.

4.3 WATER QUALITY

Water quality throughout ali Ripogenus and Penobscot Milis project waters is generally
very good; nearly all waters meet state water quality standards for coldwater fisheries (see
section 3.4). Only three, site-specific water quality issues were identified during the scoping
process: mercury concentrations in the impoundments, DO concentration in Dolby Pond, and
water quality in the Back Channel.

4.3.1 Applicant’s Proposal
4.3.1.1 impoundment Mercury Concentrations

Methy! mercury can accumulate in living tissue and cause toxic effects on the nervous
systems of people and wildlife that consume contaminated fish. Several intervenors
expressed concern about mercury contamination within the projects’ reservoirs, the effects of
project operations on the cycling of methyl mercury through the food chain, and eventual
bicaccumulation of mercury in bald eagles nesting along the banks of the impoundments
(FWS, 1992; EPA, 1992; American Rivers et al., 1892).

EPA expressed concern about existing high concentrations of mercury in the
sediments of impoundments downstream from the town of Millinocket and the effects of such
contamination on aquatic organisms, bald eagles, other wildlife, and humans. American
Rivers and its affiliates also suggested that because of the affinity of methyl mercury for clay
particles, resuspension of clay particles during reservoir draw-down (through wind and wave
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action on exposed sediments during low water levels) could increase the rate of transmission
of mercury through the food chain.

FERC reguested additional information to determine if fiuctuations in impoundment
water levels are linked to mercury concentrations in fish and invertebrates. After consulting
with FWS, DEP, PIN, and DIFW, GNP developed a study plan that included sampling fish and
invertebrates indigenous to the basin for mercury contamination, sampling in reference lakes
and impoundments, comparing tissue concentrations with EPA criteria for edible fish tissue,

and comparing mercury concentrations in tissues of organisms from other Maine watersheds.

Based on the results of that study, GNP concluded that concentrations of mercury
within the study lakes were within the range of concentrations typically found in other Maine
watersheds. Mercury concentrations in sediments from Millinocket Lake {0.24 mg/kg) and
Doiby Pond (0.69 mg/kg) were slightly higher than concentrations in the other lakes and
impoundments (all of which averaged less than 0.19 mg/kg; table 4-2), but these differences
were not statistically significant. Mercury concentrations in freshwater mussels were generally
below 0.12 mg/kg (except Debsconeage Lake), and concentrations in mussels from the draw-
down reservoirs were among the lowest observed in this study (table 4-3). Tissue
concentrations in draw-down and reference impoundments were all below EPA criteria.

— —

Table 4-2. Mean concentration of mercury in sediments from selected lakes (adapted
from Environmental Science and Engineering, 1992}

Mean Concentration

Water Body Number of of Mercury (mg/kg)
Samples
Millinocket Lake (draw-down) 4 0.24
North Twin Impoundment (draw-down) 8 0.13
Debsconeage Lake (control) 3 0.19
Carr Pond (control) 3 0.15
Schoodic Lake (control) 4 0.09
Dolby Pond 7 0.69
Molunkus Lake (control) 4 0.10
Mattamiscontis Lake (control) 3 0.15

GNP also concluded that mercury concentrations were generally lower in forage and
bottom feeding fish than in predatory fish (table 4-3). GNP found no statisticaily significant
differences in the tissue concentrations of mercury in forage and bottom-feeding fish among
the sampled lakes; however, lake trout from the North Twin impoundment and Millinocket
Lake, both of which have fluctuating water levels, contained high concentrations of mercury.

GNP argues that the higher concentrations of mercury in lake trout do not indicate that

periodic draw-down in the reservoirs promotes accumulation. GNP maintains that because
lake trout are long lived and on the top of the food chain, they accumuiate mercury naturally.
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Mussels

* Project waters

Table 4-3. Average mercury concentrations (mg/kg) found in fish and mussels from reservoirs and reference lakes
during the summer of 1992 (adapted from Environmental Science and Engineering, 1992)
Species Kind of Trophilc Dolby Mattamlscontis | Molunkus North Twin Millinocket | Carr Debsconeage | Schoodic
,1 Sample Status Pond* Lake Lake Impoundment* Lake* Pond Lake Lake
I Lake Trout Filiet Predator - - - 1.09 120 | 066 0.27 0.26
Smallmouth Fillet Predator 0.9 - 0.63 - - - - -
Bass
Chain Fillet Predator 0.87 0.58 0.68 . - - - -
Pickarel
Burbot Whole Fish | Predator - - . 0.59 0.23 -
Round Whote Fish | Bottom - - . - 0.35 - - 0.18
Whitefish Feeder
Lake Whole Fish | Bottom - - - 0.19 - 0.37 0.40 -
Whitefish Feader
White Sucker [ Whole Fish | Bottom . 0.22 0.16 0.21 018 | 020 0.19 0.16
Feeder
Rainbow Whole Fish | Forage 0.29 - . 0.21 0.14 | 021 - -
Smelt
Brown Whole Fish { Boftom 0.28 0.08 - - - - -
Bulthead Feeder
ﬂ Freshwater Composite - 0.03 0.08 0.11 0.07 003 | 005 0.13 0.09




GNP also states that because tissue concentrations were similar in forage and bottom-feeding
fish from draw-down and control reservoirs, the data do not support the ¢onclusion that
existing project operations enhance movement of mercury through the food chain.

The most likely sources of mercury in the two impoundments in which water levels
fiuctuate periodically (North Twin impoundment and Millinocket Lake) are weathering of rock in
the watershed and atmospheric inputs. GNP operates two paper mills (which could be point
sources of mercury) near the project area, but the effluents of both mills are discharged
downstream of the North Twin impoundment and Millinocket Lake. No data are available to
document the mercury input to project waters from weathering, but there is no basis for
conciuding that such inputs to project waters would be different than inputs to control
impoundments.

No evidence suggests that long-established impoundments (75 years in the present
case) contribute to increased mercury concentrations or increased production of methyl
mercury over background concentrations. Research has shown, however, that high
concentrations of mercury are commonly found in fish from recently flooded freshwater
reservoirs and acidified lakes (Gilmour and Henry, 1991). Stokes and Wren (1987) reviewed
literature on mercury levels in new reservoirs in Canada and the United States and found that,
4 years after impoundment, concentrations of monomethyl mercury in fish were two to five
times greater than preimpoundment concentrations. Mercury methylation rates may be
enhanced during flooding by large additions of nutrients that stimulate the activity of soil
bacteria (WHO, 1990; Stokes and Wren, 1987).

GNP’s water quality data for project impoundments indicate that most of the water
bodies within project boundaries are either neutral or very slightly acidic (GNP, 1991a, 1991b).
One of the lowest pH leveis {6.6) and the highest water color recorded (which may be
indicative of high dissolved organic carbon attributable to humic acid) were found in the deep
portion of upper Dolby Pond, the impoundment at which mercury concentrations were high in
bald eagles. Although these data suggest that pH and dissolved organic carbon might be
contributing to elevated concentrations of mercury in organisms in Dolby Pond (a phenom-
enon reported in the literature; Wiener et al., 1990), in general, the water quality data do not
suggest that acidification or high dissolved organic carbon are likely to be major contributing
factors in other project impoundments. The literature, furthermore, does not suggest a
mechanism by which project operations could be responsible for low pH and high color that
might contribute to mobilizing mercury.

The high mercury levels observed in lake trout are probably a result of the species’ top
position in the food chain and its longevity, both of which would increase the natural
biocaccumulation of mercury. Mercury concentrations were lower in lake trout from control
lakes; however, consumption of large amounts of rainbow smelt (the preferred prey for lake
trout) in North Twin impoundment and Millinocket Lake may explain the difference. Smelt
populations are more abundant in project waters than in other waters in Maine, and smelt is
the major prey of lake trout in project waters (Environmental Science and Engineering, 1992).
Although mercury concentrations in rainbow smelt were similar in samples collected from Carr
Pond and the draw-down impoundments (table 4-3), the higher rate of smelt consumption by
lake trout in project impoundments could cause faster and greater accumulation of mercury.
Although no definitive explanation for higher mercury leveis in some fish species in project
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waters is available at this time, all available information leads us to conclude that project
operations probably are not the cause of elevated mercury concentrations.

American Rivers and its affiliates suggest that increased resuspension of clay particles
complexed with methylated mercury during draw-down could mobilize mercury into the food
chain. GNP’s measurements of total suspended solids (TSS) revealed that TSS was not
higher in draw-down reservoirs than in control reservoirs and lakes (Environmental Science
and Engineering, 1992). Existing data, therefore, do not support the hypothesis that
resuspension of clay is mobilizing methylated mercury in the draw-down reservoirs.

Based on our review and data presented by GNP, we conclude that current or
proposed operation of the projects, including periodic draw-downs of the reservoirs, would not
increase mercury levels in the impoundment or the production of methyl mercury.

4.3.1.2 Dolby Pond Dissolved Oxygen Levels

EPA and C| contend that GNP has not adequately investigated the cause(s) of low DO
concentrations in bottom waters of Dolby Pond and the possible link to mill discharges (letters
from R. Manfredonia EPA, May 21, 1993; D. Sosland, Cl, September 3, 1993).

Low DO concentrations during warm months (as low as 0.1 mg/l) have been recorded
but not explained (see section 3.4.2.1). Given the abundant accumulation of organic matter
within the impoundment, DO deficits probably are natural phenomena caused by bioclogical
decomposition of organic matter (possibly aggravated by bark and debris accumulated from
historical log drives) in the hypolimnion of the weakly stratified impoundment during warm
periods of the year. Mill discharges, however, may enhance biological and chemical oxygen
demand and contribute to low DO levels.

EPA renewed GNP'’s National Pollutant Discharge Elimination System permit in 1992,
and DEP issued a WQC for this permit, which stated that “...the discharge described will not
lower the quality of the receiving waters below the minimum requirement of their
classification."

Although the record contains no evidence to suggest that the mill discharges cause the
DO detficits, GNP proposes {in accordance with a DEP WQC condition) to study the
relationship between mill discharges and DO concentrations in Dolby Pond and to evaluate
possible means of resolving any problems identified. Although EPA suggests delaying
licensing pending resolution of this issue, we conclude that a licensing delay is not warranted
because the proposed project would continue to operate as it does under existing conditions,
and no evidence indicates any current biological effect of what may be natural low DO events.
The permitted discharge volume is 55.8 cfs, less than 3 percent of the minimum continuous
flow from the Millinocket Development (2,000 cfs), and a much smaller percentage during
normal and high flows. The magnitude and frequency of low DO events in Dolby Pond would
not be altered under the Applicant’s Proposal because GNP proposes no changes in project
operation.
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4.3.1.3 Back Channel Water Quality

Ci, TU, and EPA initially identified their concerns about water quality in the Back
Channel in their motions to intervene, dated August 1992. In more recent comments dated
from May to September 1993, all parties state that the current flow regime is not adequate to
meet the state water quality standards, particularly the designated use standards of navigation
and aquatic life criteria (letters from M. Huntington, CI, April 30, 1992; C. Gauvin, TU, May 24,
1993; R. Manfredonia, EPA, May 21, 1993).

Under both existing and proposed operating conditions, the Back Channe! would
receive flows varying from leakage (2 to 5 cfs) to 29,000 cfs (periodic high-volume spillage).
In its WQC for the Penobscot Mills Project, the DEP waived its authority to certify that the
Back Channel would meet Class C water quality standards. No data in the record indicate
that numerical standards for DO are not being met; however, we agree with various
intervenors that water quality in the Back Channel is unlikely to meet the Class C standards
for designated uses, which include navigation. We conclude that the proposed flow regime
{leakage and spiliage) would allow navigation through this 4.5-mile section of river only during
spill conditions; however, there is no apparent demand for recreational boating in this river
reach at present. (See section 4.4 for discussion of fish habitat as a designated use.)

Using existing conditions as the baseline, we conclude that GNP's proposed projects
would not affect water quality in the Back Channel because GNP proposes no changes in the
existing flow regime. We also conclude that there is no compelling basis for challenging the
state’s decision to waive certification for the Back Channel.

4.3.1.4 Cumulative Impacts

Initial construction of all the project developments converted free-flowing river
segments into impoundments, which generally have very low flushing rates. Although this
original habitat modification changed water quality (e.g., greater diurnal temperature variation
and higher oxygen levels in rivers; stratification with lower DO in deep layers in impound-
ments), the Applicant’'s Proposal would not alter existing water quality regimes in project
waters. We conclude, therefore, that the Applicant's Proposal would resulit in no new or
additional cumulative impacts on or enhancements of water quality.

4.3.2 Alternative 1
4.3.2.1 Impoundment Mercury Concentrations

Under this alternative, flows would be increased to enhance fisheries throughout the
project area, which would cause more rapid impoundment draw-down and expose larger areas
of impoundment substrate. Our evaluation of the mercury issue indicates that project
operations, including impoundment draw-down, probably do not increase mercury concentra-
tions in project waters. This altemative, therefore, would create no potential for further
elevating existing mercury concentrations, nor would it reduce existing mercury concentra-
tions.
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4.3.2.2 Dolby Pond Dissolved Oxygen

Increased flows in the Back Channel under this alternative {(discussed in section 4.4)
might enhance dissoived oxygen concentrations in water entering Shad Pond and then
passing into Dolby Pond. Given the flow amounts and the large volumes of the impound-
ments, however, the possible slight increase in DO would not alter existing oxygen conditions
in Dolby Pond. Oxygen conditions in Dolby Pond under this alternative, therefore, would be
the same as under the Applicant's Proposal.

4.3.2.3 Back Channel Water Quality

This alternative includes proposed flows of 350 cfs in the Back Channel to maximize
habitat for fry and juvenile salmon, as discussed in section 4.4. Although no low DO values or
elevated temperatures have been documented in the Back Channel under existing conditions,
the 350 cfs flow would reduce the potential for degraded water quality, enhancing aeration and
flushing rates. Under this alternative, therefore, water quality probably would be enhanced
and protected against potential degradation under worst-case summer conditions. Flows as
high as 350 cfs still would not provide sufficient water for navigation of the Back Channel (see
section 4.8); consequently, this flow regime probably would not be sufficient to meet all Ciass
C water quality criteria, as requested by some intervenors.

4.3.2.4 Cumulative Impacts

Increased flow in the Back Channel is the only measure associated with this alternative
that could alter existing cumulative impacts on water quality. We conclude that the potential
slight improvement in-DO concentrations would not affect oxygen conditions in downstream
waters. There are, therefore, no cumulative water quality enhancements or impacts
associated with this aiternative.

4.3.3 Alternative 2
4.3.3.1 Impoundment Mercury Concentrations

Under this alternative, impoundment draw-downs would be somewhat greater than
under the Applicant's Proposal, but less than under Alternative 1. Project operations,
including impoundment draw-down, under the Applicant's Proposal probably would not
increase mercury levels in project waters. This alternative would neither increase nor reduce
existing mercury concentrations.

4.3.3.2 Dolby Pond Oxygen Levels
Under Alternative 2, less flow would be released into the Back Channel than under
Alternative 1; therefore, the potential for oxygen enhancement would be less than under

Alternative 1. The proposed flows in the Back Channel, therefore, would not affect low DO in
Dolby Pond.
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4.3.3.3 Back Channel Water Quality

Under Alternative 2, we considered a minimum flow release into the Back Channel that
would be higher than leakage but less than the 350 cfs flow proposed in Alternative 1. As dis-
cussed under the Applicant's Proposal, any flow higher than ieakage would increase flushing
rate and aeration in the Back Channel and, thus, protect against water quality degradation
during worst-case summer and early fall conditions, when water temperatures are at their
seasonal peak. This alternative, therefore, provides greater protection for water quality than
the Applicant’s Proposal, but less than Alternative 1.

4.3.3.4 Cumulative impacts

Because flow modifications proposed under this alternative are less than those
proposed under Alternative 1, this alternative would result in no cumulative enhancement of or
impact on existing water quality conditions in the project area.

4.3.4 No-action Alternative

Under the No-action Alternative, existing project operations would not change, and
water quality conditions would not change.

4.4 FISHERIES RESOURCES

Increased flows to benefit fisheries at several locations in the project area is one of the
key issues in this licensing process. During scoping, we identified five site-specific fisheries
enhancements to be evaluated in this FEIS: minimum continuous flows in the Upper Gorge
below Ripogenus dam (Ripogenus Project), minimum continuous flows in Millinocket Stream
(Penobscot Mills Project), minimum continuous flows in the Back Channel (Penobscot Mills
Project), restrictions on impoundment draw-down to protect impoundment fish stocks (both
projects), and provisions for fish passage (both projects).

4.4.1 Applicant’s Proposal
4.4.1.1 Upper Gorge Flows

In motions to intervene, PIN, FWS, CI, TU, and EPA stated that flows of 50 to 100 cfs
should be provided year-round to enhance habitat for fish and other aquatic life. Since then,
FWS commented that the Applicant’'s Proposal is adequate, given the state's goals of
increasing fishing opportunity in this reach (letter from J. Deason, Interior, May 24, 1993).

EPA requested provision of flows to meet criteria for aquatic life (letter from R. Manfredonia,
EPA, May 21, 1993). PIN deferred to FWS and now accepts the Applicant's Proposal (letter
from P. Bisulca, PIN, May 21, 1993). CI, by not changing its request, presumably continues to
seek year-round flow enhancements. Other intervenors, however, still recommend higher
year-round flows.

The present flow regime in Upper Gorge is leakage (approximately 12 cfs) in addition

to spillage, which occurred during 12 of 20 years between 1970 and 1989. Spillage was as
high as 11,600 cfs during some events (see section 4.2). Occasional scouring flows of this
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magnitude generally occur in unregulated rivers and prevent siltation, which can degrade
salmonid habitat by covering the substrate on which macroinvertebrates live and feed and on
which salmonids spawn. Such high-volume flows, however, also may prevent early life
stages, juveniles, and even adult fish from remaining in the high-gradient, bedrock pool habitat
in Upper Gorge.

GNP proposes to increase flows to 100 cfs from July 1 to September 30, with leakage
during the remainder of the year to attract adult salmon during the summer fishing season and
increase fishing opportunity within this reach {(see section 4.8 for further discussion of fishing
opportunity). Based on GNP’s 1989 habitat-based flow study, this flow enhancement would
increase the amount of adult salmon habitat in the reach from 41,869 to 71,707 square feet
(71 percent; figure 4-1). GNP did not conduct habitat analyses for any species other than
salmon because these waters are managed only for this species.

DIFW, which consulted with GNP during the habitat study, accepts the Applicant’s
Proposal (LURC, 1993). DIFW has identified no overwintering or spawning habitat in Upper
Gorge and, thus, no benefit for salmon from winter and spring flows. The scouring spillage
flows during the spring also are likely to displace any fish that may occupy the area during the
summer. The IFIM results for juveniles and fry (figure 4-1) show that fry habitat declines to
nothing at 100 cfs, and that juvenile habitat declines precipitously at flows above 100 cfs,
which supports DIFW's position. LURC adopted the Applicant's Proposal as a condition of its
waQcC.

The proposed seasonal fiow enhancement would improve habitat for adult salmon .and
may benefit other aquatic organisms. Year-round flows of any magnitude also might enhance
habitat for other fish species and other aquatic life seasonally, but any improvements probably
would be eliminated by the periodic high-volume spillage. Year-round flows, therefore, would
not provide significant long-term benefit to fisheries resources, but GNP’s proposed seasonal
flow increase probably would draw adult salmon into Upper Gorge and, thus, support
additional recreational fisheries.

4.4.1.2 West Branch Flows

Cl, TU, FWS, PIN, and EPA all requested an IFIM study of this reach to establish
minimum flow requirements. The Commission initially requested such a study but later
withdrew this request, stating that the study would provide no new information but would
cause GNP considerable expense. The Commission decided against requiring an IFIM study
in the West Branch because

+ the existing salmon fishery meets or exceeds all of the state’s management goals
for catch per angler-day and average size per fish caught;

« GNP proposes to create additional nursery habitat along the West Branch (see
section 2.1.3.4); and

* GNP's flow proposals were developed from abundant data about the West Branch
fisheries resources.
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All intervenors continue to request an IFIM study (letters from C. Gauvin, TU, September 10,
1992; P. Bisulca, PIN, May 21, 1993; J. Deason, Interior, May 24, 1993; R. Manfredonia, EPA,
May 21, 1993). :

The existing minimum flow requirement below McKay station is 200 cfs. GNP
proposes an elaborate schedule of flow enhancements related to salmon spawning and
incubation and recreational boating. In addition GNP proposes a minimum, short-term
(maximum 3 days), emergency outage flow of 400 cfs; flows would be restored to at least 711
cfs (summer aquatic base fiow) via spillage from Ripogenus as soon as possible after any
emergency shut-down.

GNP delivered its flow enhancement proposals, generally between 1,800 and 2,300
cfs, during consultation with resource agencies and representatives of recreational boating
interests (see section 2.1.3.8). Impacts of the proposed flows on recreational resources,
including fishing opportunity, are discussed in section 4.8. FWS maintains that fish habitat
cannot be assessed accurately until a quantitative, habitat-based flow study (such as IFIM) is
conducted (letter from G. Beckett, FWS, September 2, 1993). FWS also contends that the
flows in the West Branch below McKay station are artificially high and recommends flows
approximately half of those currently being released (letter from G. Beckett, FWS, September
2, 1993). FWS believes that the high flows may be reducing the suitability of salmon nursery
habitat.

GNP does not regulate flows during the spawning or incubation periods; however, GNP
now proposes to stabilize flows throughout these periods (October 15 to June 7). These flow
regulations would increase spawning in the West Branch and survival in the redds, thereby
increasing total reproductive success.

According to DIFW, flows of 1,000 cfs maintain a full channel, meaning that the entire
channel is wet. GNP estimates that typical flows during the spawning season would range
between 1,300 and 2,000 cfs. Based on this information, the proposed spawning and
incubation flows would prevent exposure and desiccation of redds. The proposed flows,
therefore, would improve reproductive success of salmon in the West Branch.

GNP proposes minimum outage flow enhancements of 400 cfs {automatic, short-term)
and 711 cfs (as soon as possible). These flows would be implemented if an emergency
required shutting down the turbines. if the outage lasts longer than 3 days, GNP proposes to
provide flows of 1,000 cfs. Under historic operating conditions there was a minimum lag time
of 20 to 30 minutes between system shut-down at McKay station and restoration of flow in the
river while GNP personnel identified the problem at Millinocket and instructed the operator at
Ripogenus dam to open the deep gate to restore flows of 200 cfs. The proposed automated
system is already in place and enables flows of 400 cfs at McKay station within 10 to 15
minutes of shut-down. Thus, GNP’s proposal provides for more immediate, higher flows
during plant shut-down.

Impacts associated with outage flows are loss of habitat and degradation of remaining
habitat. When fiows cease, the only water in the channel is in deep pools. Depending on
weather conditions, water temperature can increase, and DO can decrease. These extreme
summer conditions can kill fish. Aquatic invertebrates and other aquatic organisms less
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mobile than fish also can die from desiccation. Any operational changes that reduce the
frequency or duration of outage-reiated conditions would improve the habitat for aquatic life,
including fish, in the West Branch. Because GNP’s proposals increase the magnitude of the
outage tlows and decrease the time necessary to restore flows, we conclude that they would
provide a substantial improvement over historic conditions.

Through an agreement with parties interested in recreational boating GNP has
generally guaranteed specified seasonal flows during daylight hours. These flows are
discussed in sections 4.2 and 4.8. Because the proposed flows are simitar to historical flows,
they probably would not adversely affect the existing salmon stock.

GNP proposes to develop a salmon nursery area near Holbrook Pool on the West
Branch between McKay station and North Twin impoundment. Although plans are not final,
resource agencies support the proposal. According to GNP, this enhancement wouid create
approximately 7,000 square yards (70, 100-square yard units) of spawning and nursery habitat
{LURC, 1893). Using a production estimate of 5 parr per unit and a survivatl estimate of 70
percent, this amount of habitat could add 245, 3-year-oid fish to the population per year.
Although this enhancement is not included as a condition of the WQC, it should be adopted
because of the potential benefits of additional nursery and spawning area in the West Branch.

4.4.1.3 Millinocket Stream Flows

Cl, EPA, PIN, TU, and FWS all recommend higher year-round minimum flows in this
stream despite the Applicant's Proposal to provide flow enhancements during the recreational
fishing season (letters from P. Bisulca, PIN, May 21, 1993; D. Sosland, Cl, September 3,
1993; R. Manfredonia, EPA, May 21, 1993; C. Gauvin, TU, May 24, 1993; J. Deason, Interior,
May 24, 1993).

The existing year-round minimum flow requirement in Millinocket Stream is 20 cfs;
however, flows are usually higher because of additional spillage from the dam. The aquatic
base flow for this regulated stream is 60 cfs. GNP proposes a flow of 60 cfs from May 1 to
October 15, and 20 cfs during the remainder of the year. Several intervenors request a year-
round flow of 60 to 80 cfs based on the results of GNP’s IFIM study, which was conducted in
consultation with DIFW and FWS.

DEP adopted the Applicant’s Proposal in the WQC for the project. IFIM studies of
flows up to 80 cfs show that habitat for adult smalimouth bass is highest at flows of 30 to 50
cfs; spawning habitat is highest at 50 cfs. As figure 4-2 shows, however, the magnitude of
change in habitat quantity is very small over the entire range of flows studied. Spawning
smallmouth bass, the only life stage that would benefit from the proposed flow enhancement,
would gain 16 percent more habitat. GNP's proposed flows would only slightly enhance
smalimouth bass habitat in Millinocket Stream but would have no adverse impact.

WUA for early and late salmon fry declines slightly as flows increase, whereas WUA
for juvenile, adult, and spawning salmon increases steadily up to 80 cfs (figure 4-2). Juvenile
habitat increases about 15 percent between 20 and 30 cfs, with a lesser rate of increase at
additional 10-cfs flow increments. Spawning habitat shows the next greatest increase with
increased flow. The amount of spawning and adult habitat that could be created in Millinocket
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Stream, however, is limited; IFIM results show that only 200 units of such habitat are present
at flows of 80 cfs.

Although these IFIM data suggest that salmon may benefit from flows greater than
those proposed by GNP, we conclude that the potential for population growth from increased
fiows would be small because of the small size of the current salmon population. Redd
surveys conducted by GNP identified 21 salmon redds in 1986, 10 in 1987, and 9 in 1988. All
redds were found in the upper 2 miles of the 7.9-mile affected stream section that connects
Millinocket Lake dam and the Millinocket tailrace.

The presence of small numbers of wild juvenile salmon indicates some degree of
successful reproduction; however, adult salmon habitat is not abundant because Millinocket
stream has no deep pools (GNP, 1991b). All adult salmon reported in creel surveys of this
reach were of hatchery origin and probably entered Millinocket Stream via spillage from
Millinocket Lake. There is no indication that existing spawning and nursery habitat contribute
to sustaining a wild salmon stock in Millinocket Stream.

GNP’s proposed 60-cfs flow from May 1 to October 15 would significantly enhance
juvenile and aduit salmon habitat (35 percent and 48 percent, respectively). Habitat for early
and late fry would be decreased by 15 percent and 3 percent, respectively. GNP’s proposed
20-cts flow during the remainder of the year would maintain existing conditions; however,
redds created as a result of the 60-cfs flow provided during the fall spawning period might be
desiccated or frozen during the winter because of exposure or decreased water depth when
the flow regime returns to 20 cfs after October 15. Winter flows greater than 20 cfs would
provide a greater degree of protection and enhancement for salmon redds; howsever, the
salmon stock in Millinocket Stream is small, and a significant increase in the regional abun-
dance of salmon is unlikely, even with enhancements.

GNP proposes to stock brook trout in Millinocket Stream annually. Although such
stocking would probably enhance recreational fisheries (see section 4.8), it would not enhance
resident fisheries resources. DIFW does not manage Millinocket Stream as brook trout
habitat,

4.4.1.4 Back Channel Flows

GNP proposes no minimum flow for the Back Channel. IFIM studies show that the
Back Channel encompasses between 200,000 and 400,000 square feet of habitat for juvenile
and fry life stages of landlocked saimon under leakage flows, and no adult or spawning
habitat (figure 4-3). Although juvenile habitat increases rapidly with increasing flow, only a
very limited amount of adult and spawning habitat (about 100,000 square feet) is created at
flows as high as 700 cfs. We conclude that GNP's proposed project would not significantly
alter existing conditions, nor would it enhance existing fisheries habitat in the Back Channel.
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4.4.1.5 Impoundment Draw-downs

Cl, FWS, TU, and PIN request reducing or eliminating draw-downs of project
impoundments to protect littoral zone habitat for fish. TU and C! claim that impoundment
draw-downs affect the quality and abundance of fish habitat (letters from M. Huntington, CI,
April 30, 1992; C. Gauvin, TU, May 24, 1993).

Species that inhabit the littoral zone of the impoundment are displaced when their
preferred habitat is dewatered. Other species that normally occupy deep water may spawn in
shallow water, and dewatering during draw-down could affect their reproductive success,
depending upon the magnitude and timing of the draw-downs. Impoundment draw-downs also
can make tributaries inaccessible to species that migrate to habitat to spawn. Table 4-4
summarizes the spawning habitat requirements for various species and the seasons of
spawning and incubation during which impoundment levels are critical.

Table 4-4. Spawning habitat for key impoundment species (Source: Smith, 1985)

Species I
|

Spawning Habitat and Season

Lake trout Lake shoreline at depths of 1 to 15 feet during October and
November

Lake whitefish Lake shoreline at depths of approximately 25 feet and in
tributaries during October/November

Burbot Lake shoreline at depths of 1 to 4 feet and in tributaries during
February

Smelt Lake shoreline at depths of 1 to 5 feet and in tributaries during
March ll

North Twin, Millinocket Lake, and Ripogenus impoundments all experience substantial
draw-downs because GNP operates them in annual storage mode. Project impoundments
associated with run-of-river developrments such as Dolby, Millinocket, and East Millinocket,
however, do not experience significant draw-downs,

GNP’s proposed project operations would have a minor effect on the timing and
magnitude of draw-downs in Millinocket Lake or the Ripogenus impoundment. These
impoundments potentially experience draw-downs of up to 6 and 44 feet, respectively. The
WQC for the Millinocket Lake Storage dam contains a condition requiring GNP to maintain
impoundment levels between 470 and 480 feet elevation; however, fluctuations within this
range virtually eliminate any chance of natural reproduction for lake trout and lake whitefish in
the impoundment itself by exposing the redds during incubation. Likewise, draw-downs
eliminate natural reproduction of these two species within the Ripogenus impoundment (table
4-4). Existing populations are maintained by stocking (lake trout) or tributary spawning (lake
whitefish). Reproductive success of burbot and smelt in Ripogenus is not jeopardized
because, in most years, water levels are at their minimum during March and rise from April to
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June (table 4-5) following spawning, which is generally between February and April for these

species.

e ———— e e
Table 4-5. Changes in elevation, surface area, and dates of minimum and maximum

elevation in Ripogenus and North Twin impoundments for the project alterna-
tives (Source: Staff)

——

maximum elevation
{average year)

e

Applicant’'s
Ripogenus No-Action Proposal Alternative 1 Alternative 2
Annual maximum 26.3 26.4 27.0 26.4
change in elevation
(feet)
Change in surface area, | 13,000 12,500 13,700 13,700
6/1-12/31 (acres)
Approximate date of ‘March 21 March 21 March 21 March 21
minimum elevation
(average year)
Approximate date of May 15 May 15 May 15 May 15
maximum elevation
{(average year) - -
North Twin .
Annual maximum 13.3 13.1 13.2 13.6
change in elevation
(feet)
Change in surface area, 2,400 2,200 2,300 2,300
6/1-12/31 (acres)
Approximate date of April 21 October 15 October 31 October 31
minimum elevation
(average year)
Approximate date of May 15 May 15 May 15 May 15

Because this FEIS assesses impacts using the existing conditions as a baseline, we
conclude that continued operation of the projects under the Applicant’'s Proposal would not
alter fish habitat in Millinocket Lake or Ripogenus impoundment. DIFW manages this portion
of the West Branch for landlocked salmon, and it wishes to prevent the establishment of a
self-sustaining population of lake trout in Ripogenus impoundment because such a population
could adversely affect the smelt population. (The smelt population is, to a great extent, the
basis for the high population of saimon below McKay station.) The Applicant’s Proposal is
consistent with DIFW management objectives for the project area because impoundment
draw-downs would continue to preclude the reproductive success of lake trout in both
Millinocket and Ripogenus impoundments.

4-24




i o e

i

Annual draw-downs at North Twin impoundment can be as high as 17 feet below
normal pool level. Such draw-downs reduce the surface area of the impoundment by 3,200
acres, or 18 percent. Because DIFW is attempting to establish a self-sustaining lake trout
population in North Twin, it requests that GNP monitor its draw-down schedule to minimize
adverse effects on lake trout reproduction, Lake trout spawn between early Qctober and mid-
November. Although GNP does not propose draw-down limits, it would complete fall draw-
down by October 15, then maintain the water levei at or above this level untii May 1, by which
time the lake trout eggs will have hatched. DIFW accepted this proposal, and DEP included
this enhancement as a condition of the WQC. The proposed schedule also would improve
spawning habitat for burbot and lake whitefish. GNP aiso proposes a study to evaluate the
reproductive success of lake trout and its correlation with water level management. We agree
that implementing the proposed schedule of impoundment draw-downs would minimize any
adverse effects on the lake trout population of North Twin. Table 4-5 illustrates that the
magnitude of draw-downs under the Applicant’'s Proposal would decrease slightly
(approximately 0.2 feet), this decrease is probably biologically insignificant. We agree that
the proposed study would provide valuabie information for managing the fishery to achieve
DIFW's goal of a self-sustaining lake trout population. Table 4-5 shows that there is little
difference in impoundment elevation and surface area fluctuation among the alternatives.

4.4.1.6 Fish Passage

GNP proposes to repair or modify the North Twin fish passage facility in consultation
with DIFW and FWS. TU requests installation of both upstream and downstream fish passage
facilities at Millinocket Lake Storage dam and downstream passage at Dolby, Millinocket, and
East Millinocket dams (letter from C. Gauvin, TU, May 24, 1993). FWS reserves its authority
to prescribe fish passage facilities (letter from J. Deason, Interior, May 24, 1893).

DIFW and GNP contend that construction of passage facilities is unnecessary because
no anadromous species inhabit the project areas, and because passage would threaten the
state’s fisheries management objectives for the project waters. Smallmouth bass and pickerel,
both introduced species, provide valuable sportfishing opportunities within the lower
Penobscot Mills Project area. Adding passage facilities would increase their distribution,
which would almost certainly result in direct competition with native species such as salmon,
lake trout, and a variety of other game and nongame species. Although fish passage at dams
is generally viewed as beneficial to fisheries resources, we agree with the state that, in this
case, creating passage would facilitate the further, undesirable spread of introduced species
throughout the West Branch. Limiting fish passage to North Twin would preserve a coldwater
fish community that most closely resembles the native assemblage of species.

The North Twin fish passage facility was built in 1934 and repaired in 1984. in
monitoring studies conducted during 1979 and 1986, 67 and 38 salmon were trapped after
passing up the fishway. Only 1 of 38 saimon captured and tagged below the North Twin dam
during 1986 and 1987 was later recaptured above the North Twin dam (GNP, 1991b). These
data suggest that some salmon move through the existing passage facility, but that the
number is limited.

The primary purpose for providing fish passage at North Twin is to aliow saimon that
passed over the North Twin dam to move back upstream to spawning areas in the West
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Branch below McKay station. Few wild landlocked salmon are found downstream of North
Twin dam, and most salmon fisheries bslow that point are supported almost totally by
stocking. The North Twin fishway does not significantly contribute to sustaining existing fish
stocks; however, because the facility already exists and is used by some salmon, there is no
reason not to continue maintaining and monitoring this facility.

In considering the need for fish passage at Millinocket Lake, Dolby, Millinocket, and
East Millinocket Mills dams, we note the absence of anadromous species and the lack of
significant production habitat for landlocked salmon in portions of the project area where these
dams are located. The project as proposed would not significantly affect passage or require
installing passage facilities. Smelt drift, which appears to be the major fish entrainment
phenomenon in the West Branch, has not adversely affected the smelt population and is the
primary basis for maintenance of the existing salmon stocks throughout the system. We
agree with DIFW that expanding the range of smallmouth bass and pickerel throughout the
West Branch probably would adversely afiect the excellent landlocked salmon fisheries there.
Fish passage facilities would not benefit fisheries at these developments, might adversely
affect landlocked satmon stocks, and, therefore, should not be constructed. PIN, with their
comments on the DEIS, expressed concern regarding the status of the American eel
population in the Penobscot River basin and suggested that measures to enhance eel
migration be incorporated into licensing aiternatives for these projects. As discussed in
section 3, there has been an apparent decline in the Penobscot River eel stock in recent
decades. However, there have been no alterations of the Ripogenus and Penobscot Milis
projects during this time, and thus there is no basis for concluding that the existing operation
ot these projects has had any impact on eels. Both juvenile and adult eel are robust migrants,
capable of passing through very limited amounts of water and even over land during wet
conditions (Flagg, undated). This is evident from the fact that eels occur throughout project
waters under existing conditions. The existing leakage in the Back Channel is sufficient to
ensure eel migration through that portion of the river, and, with no other modifications in
project developments, eels will continue to move among project waters as they have during
the past license term for the project. We conclude that no specific measures need to be
taken to enhance eel passage at these projects.

4.4.1.7 Cumulative Impacts

No anadromous fish stocks occupy the West Branch, and project waters are inhabited
by a mix of warmwater and coldwater species, depending on local habitat conditions (see
section 3.5). Important populations of smalimouth bass and pickerel inhabit lower project
impoundments, but impoundment and river reach populations do not interact (i.e., they do not
migrate between waters); therefore, there would be no cumulative impacts on individual stocks
of these species.

Landlocked Atlantic salmon is the only species that could experience cumulative
impacts because its life history frequently involves residence and growth in impoundments and
migration into tributaries or rivers to spawn. This kind of life history behavior, however, is not
observed in the Ripogenus Project and Penobscot Mills Project areas. The primary wild and
self-sustaining landlocked saimon stock in the project areas is located in the West Branch,
downstream of the Ripogenus dam and McKay station. This salmon stock appears to spend
its entire life in the riverine environment rather than rearing and maturing in North Twin
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impoundment and migrating into the West Branch to spawn (see section 3,5.1.1). Very limited
salmon spawning occurs downstream of North Twin dam, and most fish present there are of

hatchery origin.

To the extent that a small portion of the West Branch stock may move downstream
past the North Twin dam, the fish passage facilities at that dam provide for migration back
upstream to principal spawning grounds in the West Branch. We believe, however, that these
fish represent an insignificant portion of the total salmon stock. Because no single landlocked
saimon stock occupies all project waters, and the West Branch stock appears to be
permanently resident in the riverine West Branch, we conclude that the projects as proposed
would have no significant cumulative impacts on landlocked salmon stocks.

4.4.2 Alternative 1

4.4.2.1 Upper Gorge Flows

Under Alternative 1, minimum flows in Upper Gorge would be 100 cfs from July 1 to
September 30 and 50 cfs during the remainder of the year. As in the Applicant’'s Proposal,
this flow enhancement would increase the adult salmon habitat in Upper Gorge from 41,869 to
71,707 square feet during the summer. With flows of 50 cfs instead of leakage during the
winter and spring, however, adult habitat would be 51 percent greater than under the
Applicant’s Proposal, increasing from 41,869 to 63,298 square feet. Juvenile habitat would
increase by about 33 percent, but habitat for fry would decline by about 70 percent (figure
4-3).

Although the IFIM study provides a basis for concluding that physical habitat would
increase significantly under this flow regime, Upper Gorge is subject to high-volume, high-
velocity spills that negate the benefits of a continuous minimum flow by eliminating suitable
habitat. These spillage flows are most likely to occur during winter and spring, and the effect
of high-volume spillage would be most harmful for spawning and early life stages of salmon.
The flow regime proposed for Alternative 1 probably would not enhance the production of
salmon in Upper Gorge, but would simply provide additional overwintering habitat in an area
where such habitat is not limiting popuiation size.

The winter/spring flow enhancement in Upper Gorge under this alternative would not
significantly enhance landlocked salmon stocks in this segment of the West Branch and would
provide no lasting benefits to fisheries resources.

4.4.2.2 West Branch Flows

We identified no flow measures beyond those proposed by GNP for the West Branch
that would provide further fisheries enhancement; therefore, for West Branch flows, this
alternative would have the same impacts as the Applicant's Proposal.
4.4.2.3 Millinocket Stream Flows

Under Alternative 1, minimum flow in Millinocket Stream would be 60 cfs year- round.
IFIM study findings (see figure 4-2) show that flows of this magnitude would double salmon
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spawning habitat compared with conditions under the existing 20-cfs flow, increase adult
habitat by about 30 percent, cause small declines in fry habitat, and increase juvenile habitat

by about 25 percent.

This flow would increase spawning habitat for smalimouth bass by about 10 percent;
habitat for all other life stages would decrease (figure 4-2). Increased winter flows under this
alternative would protect all species and life stages of fish from ice formation better than the
current winter flow of 20 cfs does.

Only juvenile and adult life stages of salmon would be present in Millinocket Stream
during the fall and winter. IFIM study results suggest that habitat for those life stages
increases by 25 percent to 30 percent between 20 cfs and 60 cfs, suggesting that the 60 cts
flow regime might enhance overwintering populations of those life stages. Also, this winter
flow would protect redds from ice formation and, thus, improve the reproductive success of
salmon in Millinocket Stream. The very small number of spawning salmon under the existing
20 cfs flow (a maximum of 20 redds counted in the 3 years surveyed), however, leads us to
conclude that such modest increases in seasonal habitat would produce only a small, if any,
numerical increase in the salmon stock size compared with the GNP flow proposal.
Downstream project waters have well-established warmwater fish communities that would
compete with the salmon; therefore, we find that salmon production in Millinocket Stream
would not increase significantly. We also conclude that this alternative would have no signifi-
cant benefit for smallmouth bass.

We conclude that this alternative would enhance the existing, small salmon stock in
Millinocket Stream but that this enhancement would not substantially increase the number of
salmon available to the fishery in the area.

4.4.2.4 Back Channel Flows

Alternative 1 includes a year-round minimum flow of 350 cfs in the Back Channel. This
flow was selected based on results of the IFIM study (figure 4-3), which show that this flow
would increase the amount of habitat for all life stages of salmon and that the benefits for
juveniles would be maximized (approximately 460 percent habitat increase compared with
existing conditions with leakage flows).

Although not addressed in the IFIM study, species other than salmon, such as brook
trout, eel and a variety of minnow and sucker species, could benefit from the flow increase, as
would the macroinvertebrate community. Eel passage may be improved slightly, but we have
no data by which to establish the extent of such improvement. Habitat for adult and spawning
stages of landlocked salmon, the key gamefish of concern, would be very limited (i.e., about
80,000 square feet of spawning and adult habitat would be present at 350 cfs).

All lite stages would have to be supported to establish a permanent self-sustaining
salmon stock. Based on the quantity of WUA documented in the IFIM study (figure 4-3}, the
greatest enhancement possible in the Back Channel is creation of a nursery area for fry and
juvenile salmon at 350 cfs. The very small amount of adult habitat available (less than
100,000 square feet) under this enhanced flow regime and the very limited amount of
spawning habitat present suggests that reproduction adequate to saturate the increased fry
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and nursery habitat would be unlikely. Grand Falls poses a barrier to movement of most fish
from the migration of Shad Pond into a major stretch of the Back Channei under low flow
conditions, and could hinder adults that matured downstream as they attempted to migrate
upstream to the limited spawning habitat that would exist under this flow regime.

Young salmon reared in the Back Channel under the enhanced fisheries flows might
contribute to adult populations in Shad Pond, Dolby Pond, or other waters downstream of the
Millinocket Development, if they dispersed to those waters and survived. Spawning habitat is
limited, however. Full production from the nursery habitat created would probably require
stocking hatchery fry, a management action not substantially different than the existing DIFW
program of stocking waters downstream of the Back Channel. Young salmon moving into
Shad and Dolby ponds from the Back Channel nursery habitat would be exposed to predation
by smallmouth bass and pickerel. Any salmon that survived through the juvenile stage would
compete with these species for available forage, most likely smelt drift through Millinocket
Development. In addition, the shallow, warm waters of the downstream impoundments are
not good salmon habitat, as evidenced by the limited salmon fisheries supported by DIFW
stocking efforts. Only three salmon were found in GNP's creel surveys conducted in Dolby
Pond between 1986 and 1989 (GNP, 1991b). No salmon were found in Shad Pond surveys.

We also conclude that young life stages of a salmon established in the Back Channel
in response to enhanced minimum flows probably would be displaced by periodic high-volume
spillage (as great as 29,000 cfs). Recolonization by upstream movement of displaced juvenile
fish would be constrained by Grand Falls, reinforcing our view that stocking would be required
to make full use of the nursery area created by higher minimum flows.

7 Lack of water for enhancing flow in the Back Channei also could reduce the likelihood
of establishing a sustainable salmon popuiation in this reach. In dry years, water may not be-
available to provide all of the enhancements discussed under Alternative 1 (see section 4.2
and Appendix D for a thorough discussion of the water use model). In this case,
enhancements based on WQC conditions, which are mandatory, would receive the highest
priority. Other enhancements such as the Back Channel flows, would be provided only if
there is enough water remaining after the mandatory conditions are met; therefore, fisheries
resources in the Back Channel may be exposed to dewatering in dry years.

Our evaluation of the 350 cfs flow regime suggests that, although habitat availability for
some salmon life stages would be significantly increased, this enhancement would not
substantially increase the availability of adult landlocked salmon to area fisheries. The aquatic
ecosystem, however, generally would be enhanced (e.g., increased benthic invertebrate
abundance, increased populations of forage species such as minnows).

4.4.2.5 Impoundment Draw-downs

Under this alternative, flow enhancements in Upper Gorge, Millinocket Stream, and the
Back Channel would cause minor changes in the magnitude of draw-downs on North Twin
and Ripogenus impoundments (Appendix D, table D-4). Based on hydroiogical modeling
conducted by GNP and reviewed by the staff, the maximum range of the impoundment levels
over 12 months would be no more than 1.0 foot greater than histerical conditions and no more
than 0.5 foot greater than the Applicant’s Proposal (Ripogenus), even if flows of 350 cfs were
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provided in the Back Channel. in impoundments as large as North Twin and Ripogenus,
these changes would be biologically insignificant; therefore, we conclude that this alternative
would have no draw-down-related impacts on fisheries resources beyond those that occur
under existing conditions or the Applicant's Proposal.

4.4.2.6 Fish Passage

We identified no fish passage measures beyond those proposed by GNP that would
provide further fisheries enhancement; therefore, for fish passage, this alternative would have
the same impacts as the Applicant's Proposal. To the extent that higher flows in the Back
Channel and elsewhere might facilitate eel migration, this alternative may be more beneficial
to eels than GNP's proposal.

4.4.2,7 Cumulative Impacts

Enhanced flows in Upper Gorge, Millinocket Stream, and the Back Channel may
enhance site-specific fish stocks to some degree and benefit the aquatic ecosystem at those
sites. Because single, projectwide stocks of fish species do not exist except for American eel,
however, we conclude that these site-specific enhancements would have no cumulative
impact on fisheries resources. These enhancements might have a slight beneficial effect on
eels.

4.4.3 Alternative 2
4.4.3.1 Upper Gorge Fiows

We identified no flow measures beyond those proposed by GNP for Upper Gorge that
would provide further fisheries enhancement; therefore, for Upper Gorge flows, this alternative
would have the same impacts as the Applicant’s Proposal.

4.4.3.2 West Branch Flows

We identified no flow measures beyond those proposed by GNP for the West Branch
that would provide further fisheries enhancement; therefore, for West Branch flows, this
alternative would have the same impacts as the Applicant's Proposal.

4.4.3.3 Millinocket Stream Flows

We attempted to identify a flow regime for Millinocket Stream that would provide
greater fishery benefits than the Applicant's Proposal but would have less economic impact on
GNP than the flows proposed under Alternative 1. We noted previously that only juveniles,
adults, and spawning redds would be present during winter. The IFIM study findings (figure
4-2) show that adult salmon habitat increases slightly between 20 cfs (GNP's proposed flow)
and 30 cfs; juvenile salmon habitat increases by about 15 percent between these two flows,
and there is a slight increase in smallmouth bass spawning habitat. This was the basis for
our incorporating a 60 cfs/30 cfs flow regime in our DEIS analysis.
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During 10(j) discussions with Interior, we modified our recommended flow regime to 60
cfs year round. A spring/summer flow of this magnitude results in a doubling of juvenile
habitat that could enhance a resident salmon stock, and the 60-cfs flow during the winter
incubation period could increase production by protecting redds and juveniles against the
effects of ice formation. Adults would not benefit as much as juveniles would; however, adults
probably have a greater range of movement than juveniles and, thus, could overwinter in
downstream waters, including impoundments. As discussed for Alternative 1, however,
Millinocket Stream has little value as a salmon production area for other project waters or for
Millinocket Stream. We conclude that our proposed flow regime would provide some
enhancement for salmon beyond that provided by GNP’s proposal but would not contribute
substantially to regional salmon stocks.

4.4.3.4 Back Channel Flows

Under Alternative 2 we considered releasing a continuous minimum flow in the Back
Channel that is significantly greater than the existing leakage/spiliage flows. We evaluated if
the increased flow might permanently enhance the aquatic environment and the fish
community and if such an environment would significantly enhance populations of important
gamefish species, particularly landlocked salmon. The enhanced the Back Channel
environment might increase salmon stocks in two ways. by creating a self-sustaining resident
stock in the Back Channel that would support a fishery there, and by serving as production
waters for salmon that would disperse downstream. Although we conclude that the additional
flow would definitely increase total available habitat for many elements of the aquatic ecosys-
tem, the landlocked salmon stock would not be substantially increased.

. Figure 4-3 presents the changes in habitat quantity for various life stages of salmon at
three flows (50 cfs, 100 cfs, and 165 cfs) that are intermediate between leakage and the 350
cfs proposed under Alternative 1. As described earlier, habitat for salmon fry and juveniles
increases most (more than 100 percent and 300 percent, respectively) when flow increases
from leakage to 50 cfs. Additional increases in flow continue to produce gains in habitat for all
life stages, but at a reduced rate.

The vaiue of the Back Channel for fisheries management is limited by lack of adequate
spawning and adult habitat, probable high predation from warmwater spills in downstream
waters, and spillage flows that would probably displace young life stages fish populations.
Flow greater than the leakage/spillage flow regime included in the Applicant’s Proposal,
therefore, is not warranted because of the minimal benefits for regional fisheries. We did not
include any additional flow release in Alternative 2; therefore, the impacts of this alternatlve
would be the same as those of the Applicant's Proposal.

4.4.3.5 Impoundment Draw-downs

Under this alternative, flow enhancements in Upper Gorge, Millinocket Stream, and the
Back Channel would cause minor changes in the magnitude of draw-downs in North Twin and
Ripogenus impoundments (Appendix D, table D-5). The maximum range of the impoundment
levels over a 12-month period would increase by no more than 0.5 feet (North Twin), even if
flows of 165 cfs are provided in the Back Channel. These changes would be biologically
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insignificant; therefore, this alternative would have no draw-down-related impacts on fisheries
resources beyond those under existing conditions or the Applicant's Proposal.

4.4.3.6 Fish Passage

We identified no fish passage measures beyond those proposed by GNP that would
provide further fisheries enhancement; therefore, for fish passage, this alternative would have
the same impacts as the Applicant's Proposal.

4.4.3.7 Cumulative Impacts

The only different flow measure included in Alternative 2 is enhanced flow in
Millinocket Stream. This flow may enhance site-specific fish stocks to some degree and
benefit the aquatic ecosystem at the site. Because no single, projectwide stocks of fish
species exist except for American eel, however, we conclude that this site-specific enhance-
ment would have no cumulative impact on fisheries resources.

4.4.4 No-action Alternative

Under existing conditions, no change would be expected in the high-quality landlocked
salmon fishery in the West Branch, and no fisheries enhancements would be provided
elsewhere in the project area.

4.4.5 Summary

Because of the complexity of the proposed changes and other alternatives with regard
to fisheries resources, a summary of our findings is provided. Effects of each alternative are
contrasted against baseline conditions that would persist under the No-action Alternative.

» Under the Applicant's Proposal, adult saimon habitat in Upper Gorge would
increase in_summer and fall, but the additional habitat would produce no increase
in salmon stock; the landlocked salmon stock in the West Branch below McKay
would be enhanced because of additional protection from outage flows and
additional spawning and nursery habitat (Holbrook Pool); certain life stages of
salmon and smallmouth bass would benefit seasonally from increased flows in
Millinocket Stream, but stock size would not change; and lake trout spawning
success would probably increase in North Twin because of regulated draw-downs.

* Under Alternative 1, adult salmon habitat in Upper Gorge would increase year-
round but would produce no lasting enhancement of salmon stocks; enhancements
of West Branch salmon stocks would be the same as under the Applicant’s
Proposal; certain life stages of salmon and smallmouth bass would benefit year-
round from increased minimum flows in Millinocket Stream, resulting in a small
increase in regional salmon abundance; habitat for certain life stages of salmon
would increase in response to increased minimum flows in the Back Channel, but a
substantial self-sustaining resident landlocked salmon stock probably would not be
established; lake trout populations in North Twin impoundment would benefit from
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protection of redds because of regulated draw-downs; and impoundment fish
stocks wouid not be affected by draw-downs.

« Under Alternative 2, effects on fisheries in Upper Gorge, West Branch, the
impoundments and Millinocket Stream would be the same as for Alternative 1.

4.5 WETLANDS
4.5.1 Applicant’s Proposal
4.5.1.1 Draw-down and Flow-related Effects

Ripogenus Project. Approximately 80 percent (1,000 acres) of the 1,251 acres of
wetlands in the vicinity of the Ripogenus impoundment are at least partially hydrologically
independent of the impoundment. GNP’s proposed operation of the Ripogenus Project would
continue to adversely affect the estimated 20 percent of wetlands that are hydrologically
dependent on impoundment levels. Under GNP’s proposed operation, these areas would
continue to be exposed occasionally to freezing/thawing conditions during winter draw-downs.
Summer drawdowns would continue to expose portions of the affected wetlands to occasional
desiccation and scouring. Wetlands that are hydrologically associated with the impoundment
contain plant species that are somewhat tolerant of fluctuating water regimes and are often
not of high value to wildlife. This narrow band of affected wetlands occurs around the
periphery of the impoundment and does not possess deep, organic substrates or sources of
inflow independent of the impoundment (such as the 437-acre Brandy Pond wetlands).

As part of an agreement with Maine Professional River Outfitters (PRO), GNP agreed
to provide seasonal daytime minimum flows of 2,400 cfs below McKay station from May 1 to
September 15. Additionally, GNP agreed to provide a minimum flow of 1,800 cfs during wet
or dry months, and a temporary flow of 400 cfs during power outages. The 528 acres of
wetlands below McKay station on the West Branch are associated primarily with six deadwater
areas (see section 3.7.3). GNP studied these deadwater wetlands under both the proposed,
managed flow conditions (2,000 to 2,400 cfs} and unmanaged flow (1,000 cfs; GNP, 1992¢).
The results of the study indicate that flows of 2,000 to 2,400 cfs between Ripogenus dam and
the North Twin impoundment in the West Branch are beneficial to these high-quality wetlands,
whereas flows that simulate run-of-river conditions (1,000 cfs average) could result in an
eventual net loss of about 90 acres of these wetlands.

Our review of GNP’'s managed/unmanaged study resuits shows that the proposed
flows below McKay station would not adversely affect the six primary areas of deadwater
wetlands on the West Branch. Because the proposed flows below McKay station would not
be substantially different than existing flows, the proposed flows would not affect the current
hydrological regime of deadwater wetlands. Indeed, such flows are likely to help to preserve
their current vaiues.

The applicant’s proposed summer flows {July 1 to September 30) of 100 cfs and the
12 cfs minimum flow for the remainder of the year could enhance the sparsely vegetated
(unquantified) wetiands in the river channel. Upper Gorge is extremely rocky and steep-sided,
and these conditions have precluded substantial wetlands development. Under existing
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conditions, Upper Gorge receives only leakage flows of about 12 cfs throughout most of the
year and brief spillage flows up to 11,600 cfs during spring runoff. Continuous flows of 100
cts during part of the growing season could enable any existing wetlands vegetation to expand
into broader areas within Upper Gorge; however, wetlands vegetation in the vicinity would be
further benefitted with a greater extended hydroperiod (see section 4.5.2).

We conciude that although most wetlands in the Ripogenus Project area would not be
adversely affected by GNP's proposed operation, the negative effects of draw-downs on the
limited amount of affected shoreline wetlands would decrease value to wildlife (see section
4.6.1.2). We estimate that the approximately 250 acres of shoreline wetlands around the
periphery of the impoundment that are entirely dependent on impoundment levels would
continue to be most affected by the project draw-downs.

Penobscot Mills Project. GNP’s proposed operation of the Penobscot Mills Project
would not have any additional adverse effects on wetlands resources beyond the effects of
existing operations. Current operation of the Penobscot Mills Project negatively affects
wetlands areas that are hydrologically dependent on the impoundments (i.e., no independent
inflow from tributaries or moisture-retaining substrate), primarily narrow margins along the
North Twin impoundment shoreline. These wetlands are affected during impoundment draw-
downs, especially when the wetlands vegetation may be exposed to winter freezing/thawing
conditions. Summer drawdowns would also continue to expose the affected wetlands to
occasional desiccation and scouring. Wetlands around the peripheries of the Quakish,
Ferguson, Dolby, and East Millinocket impoundments are not currently affected by project
operations because water levels at these impoundments do not fluctuate significantly during
run-of-river operation.

We estimate that approximately 75 percent (222 acres) of the 296 acres of the
wetlands in the vicinity of the North Twin impoundment are at least partially hydrologically
independent of the impoundment. Wetlands hydrologically associated with the North Twin
impoundment are generally small and composed of plant species that are somewhat tolerant
of fluctuating water regimes. These areas around the impoundment shorelines are
characterized by substrates ranging from large boulders to small rocks and coarse sand; they
lack the water storage capacity of deep organic substrates and independent sources of inflow.
GNP’s proposed operation of the Penobscot Mills Project would continue to adversely affect
the estimated 25 percent of wetlands that are hydrologically dependent on North Twin
impoundment levels.

Around Millinocket Lake, wetlands total 709 acres (see section 3.6). GNP suggests
that most of these wetlands are hydrologically independent of the existing impoundment levels
(e.g.. Grant Brook wetlands). We concur, based partly on our field observations of the deep
organic substrates and the independent sources of inflow in these wetlands during a dry
period in August 1993.

Continued run-of-river operation at the Quakish Lake, Ferguson Pond, Dolby Pond,
East Millinocket, and Millinocket Lake developments, and in the sections of the West Branch
from the North Twin impoundment to Quakish Lake and from the Millinocket tailrace to Doiby
Pond, would maintain stable, status quo wetlands conditions in these areas.
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Extensive wetlands are not present around Millinocket Stream because of the flow
regulations on Millinocket Stream (currently, leakage flow from Millinocket impoundment, 20
cfs) and its surrounding topography. Several small deadwaters within Millinocket Stream
support limited areas of emergent and scrub/shrub wetlands. Wetlands resources would
benefit from the proposed 60-cfs flow from May 1 to October 15 (with a minimum flow of 20
cfs the remainder of the year). Extending the hydroperiod of these wetlands during the
growing season would enhance the quantity and the quality of the existing wetlands, making
these areas more valuable to wildlife; however, such wetlands enhancement could be greater
with the permanent extension of the hydropericd (see section 4.5.2).

Several small wetlands occur along the Back Channel, particularly in areas protected
by beaver dams and large boulders. Currently, the main portion of the Back Channel receives
only leakage flows from Stone dam (2 to 5 cfs) and inflows from several small tributaries.
These flows would be maintained under the Applicant's Proposal. Existing wetlands along the
Back Channel probably would remain stable under the proposed leakage flows.

GNP's proposed leakage flows would adequately maintain the existing small quantity
of wetlands in the Back Channel. We estimate that wetlands resources probably would not be
greatly expanded or enhanced, even with much higher continuous flows (such as proposed by
FWS and CI and discussed in section 4.6.2), because of the very rocky substrate over
virtually all of the Back Channel. Such increased flows could disrupt the existing beaver
population. Losses of the beavers and their dams in certain areas of the Back Channel could
adversely affect wetlands that are directly associated with the beaver dams. We conclude,
therefore, that existing leakage flows are appropriate for the protection of existing wetlands
resources along the Back Channel.

Most of the project wetlands would not be adversely affected by GNP’s proposed
operation, but the negative impacts on the small amount of affected shoreline wetlands
caused by draw-downs should be compensated for (see section 4.5.1.2). Wetlands most
affected by the project draw-downs are those areas around the periphery of the impoundment
in which hydrology is entirely dependent on impoundment levels.

4.5.1.2 Wetiands Enhancements

Ripogenus Project. GNP offers no enhancements that would benefit wetlands at the
Ripogenus impoundment. FWS and C! request that GNP provide both onsite and offsite
wetlands mitigation (letters from D. Sosland, Cl, September 3, 1993; G. Beckett, FWS,
September 2, 1993). GNP identified Quaker Brook and Black Pond on the Ripogenus
impoundment as potential candidates for wetlands enhancement but proposes no wetlands
enhancement at either site (figure 4-4). GNP identified the two sites as having a total of about
350 acres of low-quality shoreline wetlands; both sites are directly adjacent to wetlands with
high existing wildlife values.

GNP indicates that constructing dumped-earth structures to increase water retention
during draw-downs is feasible at the Quaker Brook and Biack Pond sites. GNP estimates that

about 250 acres of wetlands would be enhanced at the Black Pond site, and 100 acres at the
Quaker Brook site.
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We believe that wetlands enhancements within the project area are appropriate to
improve overall habitat conditions, particularly in currently marginal wetlands areas that are
adjacent to ecologically valuable areas and presently affected by project operations. As we
discuss below, we believe that the on-site candidate locations for wetlands enhancement (both
at Ripogenus and Pencbscot Mills projects) are of adequate size to compensate for the total
wetlands acreage affected by project operations and, thus, we did not investigate potential off-
site wetlands enhancement sites.

Penobscot Mills Project. GNP proposes wetland enhancements at the Penobscot
Mills Project; the WQC also requires wetlands enhancements. FWS and CI request that GNP
provide both onsite and offsite wetlands mitigation (letters from G. Beckett, FWS, September
2, 1993; D. Sosland, Cl, September 3, 1993). GNP identified three sites on the North Twin
impoundment, Deep Cove East, Deep Cove West, and Wadleigh Brook, as potential
candidates for wetlands enhancement (figure 4-5). The three sites are all good candidates for
wetlands enhancements because they are currently low-quality wetlands that are adversely
affected by impoundment draw-downs and are directly adjacent to higher quality wetlands.

Requiring wetlands enhancements within the project boundaries is appropriate. The
Deep Cove East and Deep Cove West sites are good candidates for enhancement because
they could increase the total acreage of project wetlands that possess high functional and
wildlife values.

GNP proposes to provide increased water retention during project draw-downs by
modifying an existing causeway at Deep Cove East and Deep Cove West and by constructing
a dumped-earth structure at Wadleigh Brook. GNP estimates that about 30 acres of wetlands
at the Deep Cove sites and about 15 acres at the Wadleigh Brook site would be enhanced.
None of GNP's proposed enhancements would require complicated water control structures or
other devices that would be difficult to operate.

GNP states that the proposed dumped-earth enhancement structure at Wadleigh Brook
may not be acceptable to the wetlands reguiatory agencies, and that the site also would
involve potential access constraints because of existing wetlands; therefore, we conclude that
the site is not appropriate for wetlands enhancement (see discussion of Alternative 2, section
4.6.3).

4.5.2 Alternative 1

Ripogenus Project. This alternative would have one potential minor impact on
wetlands resources in addition to the impacts of GNP’s proposal. Greater than normal draw-
downs of the Ripogenus impoundment during dry years, primarily during winter months (to
allow for increased fiows below McKay station), could increase adverse effects on
impoundment wetlands. We conclude, however, that these negative effects wouid be
inconsequential because they would be so infrequent and of such short duration.

Under this alternative, both Quaker Brook and Black Pond would be used for wetlands

enhancement. The combined sites would enhance about 350 acres {Quaker Brook, 100
acres; Black Pond, 250 acres) of existing, lesser-quality, shoreline wetlands. Enhancing both
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Quaker Brook and Black Pond, however, would provide greater mitigation than is reasonable
to compensate for the roughly 250 acres of presently affected wetlands (see section 4.6.3).

Upper Gorge flows of 100 cfs from July 1 to September 30 and 50 cfs during the
remainder of the year would help to increase wetlands functions and values and the wildlife
values of wetlands resources. Wetlands resources are generally lacking throughout Upper
Gorge because of its rocky substrate, steep topography, and existing flows (see section 3.6).
Additional flow enhancement would benefit Upper Gorge wetlands resources; however, the
scope of potential new wetlands created or benefits to existing wetlands would be minimal in
the context of wetlands resources throughout the project area.

Penobscot Mills Project. Implementing Alternative 1 would have two benéficial
impacts, one potential minor adverse impact, and one adverse impact on wetlands resources
in the Penobscot Mills Project area. Year-round flows of 60 cfs would benefit the existing
areas of emergent and scrub/shrub wetlands in the several small deadwaters in Millinocket
Stream. Permanent extension of the hydroperiod in these wetlands wouid better protect them
from fluctuating (low) water levels, and additional small areas of wetlands could be created
where sufficient organic substrate exists. Also, with the enhanced hydrology, plant
communities that are more valuable to wildlife could colonize the existing wetlands. This
additional flow enhancement would benefit Millinocket Stream wetlands resources.

Under this aiternative, wetlands enhancements at the Deep Cove East and Deep Cove
West sites would be implemented as proposed by GNP. The Wadleigh Brook site would be
rejected because of existing wetlands access constraints. Crossing the existing wetlands with
the equipment necessary to enhance the Wadleigh Brook site could damage them.

This alternative also would provide year-round minimum flows of 350 cfs in the Back
Channel. Such flows probably would enhance some of the topographicalily higher existing
wetlands along peripheral areas of the Back Channel but would flood others that are directly
associated with beaver dams in the channel. These increased continuous flows could disrupt
the existing beaver population. Loss of the beavers and their dams would result in at least
some short-term loss of wetlands because of inundation along the Back Channel. Conversely,
increased flows could create small areas of additional wetlands in peripheral areas and enhance-

aquatic vegetation within the channel. These benefits would be relatively small due to the
rocky substrate throughout the Back Channel. Additionally, any long-term gains in total
wetlands area from such increased year-round flows are uncertain. Year-round minimum
flows of 350 cfs in the Back Channe! probably would provide only marginal net wetlands
benefits.

4.5.3 Alternative 2

Ripogenus Project. Under Alternative 2, there would be one potential minor impact
on wetlands resources in addition to those associated with GNP's proposal. Greater than
normal Ripogenus impoundment draw-downs, primarily during winter months (to maintain
flows below McKay station), could have minor, short-term adverse effects on impoundment
wetlands. These negative effects would be so infrequent and of such short duration, however,
that they would be inconsequential.
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Wetlands enhancements are appropriate at the Ripogenus Project and should be
required. The Black Pond site is a good candidate for increasing the total acreage of project
wetlands with high functional and wildlife values. The site supports about 250 acres of low-
quality, shoreline wetlands that are directly adjacent to wetlands with high wildiife values. The
scope of potential enhancement at this site is similar to the scope of existing degraded
wetlands within the project area. GNP indicates that constructing a dumped-earth structure at
he site could retain more water during project draw-downs. The structure, as described by
GNP, would not require complicated water control vaives or other devices that would be
difficult to operate.

We conclude that GNP’s proposed water retaining structures would be appropriate to
enhance these wetlands; however, the dumped-earth structures may not be acceptable to the
wetlands regulatory agencies.'® GNP should investigate additional types of enhancement
structures for the two potential sites. We recommend that GNP file a detailed wetlands
enhancement and monitoring plan that fully describes proposed activities at Black Pond with
the Commission for approval. We do not recommend additional enhancements at Quaker
Brook because enhancements at Black Pond (250 acres) would be adequate, and the cost of
enhancement at Quaker Brook (only 100 acres enhanced for the same order of cost) would be
disproportionately high.

Penobscot Mills Project. We believe that the two GNP proposed wetlands
enhancements at the Penobscot Mills Project (Deep Cove East and West, totalling 30 acres)
are appropriate, as we discussed under Applicant’s Proposal. The Wadieigh Brook site is not
acceptable for wetlands enhancement because of potential access problems, the potential for
rejection of the proposed structure by the wetlands regulatory agencies, and the small
potential enhancement, as we discussed above.

Alternative 2 would provide flows of 60 cfs from May 1 to October 15 and 30 cfs in the
Millinocket Stream during the remainder of the year, Increased flows would benefit wetlands
resources. Although this alternative would provide slightly more stable hydrology in Millinocket
Stream wetlands than the GNP proposal would, we estimate that it would not provide the
continuous, year-round hydrology of Alternative 1 (section 4.6.2) and, therefore, would not be
as beneficial to wetlands.

Although wetlands are not particularly abundant in the Back Channel, they apparently
provide relatively high wildlife values at year-round leakage fiows. Our analysis indicates that
neither the total area nor the quality of the wetlands for wildlife would be greatly increased.
Wetlands resources, therefore, would be best served under the current leakage flows, in
conjunction with GNP’s the Back Channel Wildiife Habitat Management Plan.

4.5.4 No-action Alternative

The No-action Alternative would have no adverse effects on wetlands, but existing
wetlands at the Ripogenus and the Penobscot Mills projects would not be enhanced.

1c

GNP indicates that Maine DEP could require detailed analysis of alternatives and that “the acceptability [to
Maine DEP] of utilizing a dumped-earth structure is presently unknown."
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4.6 TERRESTRIAL RESOURCES
4.6.1 Applicant's Proposal

4.6.1.1 Site-speclfic Impacts

Ripogenus Project. Both Cl and FWS are concerned about the use of herbicides
along the existing 30.2-mile transmission line corridor between McKay station and Millinocket
(letters from D. Sosland, Cl, September 3, 1993; G. Beckett, FWS, September 2, 1983). CI
maintains that the herbicide spray program degrades water quality and wildlife habitat within
the corridor. The transmission corridor (which is all upland and is not influenced by the
impoundment) is maintained by herbicides and selective cutting (80 percent of the right-of-way
is maintained by herbicides, 20 percent by cutting; GNP, 1983c).

GNP specified areas of the corridor that have been and will be hand-cut and those that
have been and will be sprayed between 1991 and 1998. GNP also provided information
about environmental, timing, and safety requirements of its contractual agreement for aerial
application of herbicides and data about the kinds of herbicides used. The agreement
specifies that herbicides will continue to be applied annually by helicopter. GNP uses two
herbicides: Banvel® 720 and Roundup®. The agreement also clearly states that all contrac-
tors must meet all federal and state application and disposal requirements, and that all herbi-
cides used shall be approved for use by EPA and the Maine Department of Agricuiture.

GNP’s contractual agreement also stipulates that herbicide contractors must maintain
unsprayed buffers of 100 fest along all streams.

, As described by GNP, the use of herbicides to control vegetation along the corridor
would not adversely affect water quality or wildlife habitat. Alternatives to herbicides, such as
increasing the proportion of cutting, could increase disturbance of wildlife by increasing the
frequency of noise and direct human presence. Continued operation of the Ripogenus Project
as proposed by GNP would not adversely affect or result in the loss of additional terrestrial
resources. We do not object to GNP's use of herbicides in the corridor, provided that GNP
remains in compliance with all applicable federal and state rules and regulations.

Penobscot Mills Project. The Back Channel Wildlife Habitat Management Plan, as
presented by GNP, provides for the placement of duck boxes (exact number not specified} in
appropriate locations in the overflow channel of the Back Channel. GNP indicates that the
duck boxes would be cleaned and maintained annually in March, just before the nesting
season. GNP’s plan, however, does nct name the party that would provide such annual
maintenance or replace the duck boxes as needed. GNP also proposes to manage snags in
the overtiow channel of the Back Channel. Such management would maintain an optimal
number of snags for use as perches by waterfowl and other avifauna.

GNP wouid manage approximately 2,300 acres of forest directly adjacent to the
overflow channel of the Back Channel to enhance wildlife habitat under its plan. This would
be accomplished by uneven-aged management of most of the forest to increase vertical
stratification. Trees that produce hard mast {(e.g., oaks, hickories) and trees that produce soft
mast (e.g., maples, conifers} would be allowed to predominate in separate areas to maximize
benefits to wildlife. Even-aged management would be used in areas along the tributaries that
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flow into the main channel and in the southern part of the main channel, where beaver and
grouse habitat could be created. The large white pines near the southern end also would be
retained as perches and nesting trees for bald eagles.

Continued operation of the Penobscot Mills Project as proposed by GNP would not
adversely affect or result in loss of additional terrestrial resources. We conclude that the Back
Channel Wildlife Habitat Management Plan would be beneficial to terrestrial resources in the

project area.
4.6.1.2 Cumulative Impacts

Operation of the Ripogenus and Penobscot Mills projects as proposed by GNP wouid
have no adverse cumulative impacts on regional terrestrial resources because GNP proposes
no significant alterations of terrestrial habitats.

4.6.2 Alternative 1

Operating the Ripogenus Project under Alternative 1 would cause no adverse effects
on terrestrial resources. As indicated in section 2.3 and discussed in more detail in section
4.9, Alternative 1 includes establishing a 500-foot building setback with a 250-foot vegetative
butfer around all project shorelines. Such measures would protect against future degradation
of existing riparian habitat and habitats adjacent to the impoundment.

Operating the Penobscot Mills Project under Alternative 1 could have minor adverse
effects on the existing beaver population in the Back Channel. The higher flows proposed
under this alternative couid force the beavers to move off the Back Channel to some of the
smaller tributaries that flow into it. This could, in turn, adversely affect wetlands resources in
the Back Channel (see section 4.5.2). Operating the Penobscot Mills Project under
Alternative 1 would have no other adverse effects on terrestrial resources.

4.6.3 Alternative 2

Under Alternative 2, no adverse terrestrial impacts other than those due to the
Applicant's Proposal would occur at the Ripogenus and Penobscot Mills projects. Under this
alternative, however, we would require GNP to provide at least annual maintenance of the
duck boxes specified in the Back Channel Wildlife Habitat Management Plan and to replace
them as needed. Reports {to DIFW) of such maintenance and replacement would be required
annually. As explained further in section 4.9, Alternative 2 includes establishing a 250-foot
easement for 73 shoreline miles or a 200-foot boundary expansion on GNP-owned lands at
the Ripogenus Project and a 200-foot boundary expansion on GNP-owned land around the
impoundments at the Penobscot Mills Project. These increases would protect existing riparian
habitat but less terrestrial habitat in the immediate vicinity of the impoundment than the larger
zone proposed in Alternative 1.

4.6.4 No-action Alternative

The No-action Alternative would have no additional adverse effects on terrestrial
resources.
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4.7 THREATENED AND ENDANGERED SPECIES

4.7.1 Applicant’s Proposal

Ripogenus Project. The bald eagle (Haliaeetus leucocephalus), a federally and state-
listed endangered bird, breeds in several areas of the Ripogenus Project (see section 3.8.2).
EPA, FWS, and other intervenors assert that impoundment level fluctuations are directly linked
to elevated mercury levels in impoundment fish, and that this could adversely affect eagles.

GNP conducted a mercury study, which showed that project operations are not related
to elevated mercury levels in fish within the project impoundment (see section 4.3). GNP
believes that the bioaccumulation of mercury in the fish on which bald eagles feed is unrelated
to project operation. The study showed that similar levels of mercury are found in fish from
both unmanaged lakes (i.e., lakes without dams) and managed lakes throughout the region.

GNP asserts that the additional bioaccumulation studies proposed by several agencies
and other intervenors are unjustified and that no further measures are necessary because no
additional changes in operation are proposed. During the LURC hearings for the Ripogenus
Project, GNP’s wildlife experts and toxicologists testified that elevated mercury levels in the
project impoundments are not related to impoundment fluctuations and that, atthough elevated
levels of mercury in fish have been documented, no current evidence indicates that bald
eagles are being adversely affected by exposure to mercury (LURC, 1993).

Other data show that although heavy metals such as mercury may be correlated with
lower reproduction rates in raptors, these lower rates are also strongly linked to the
simultaneous presence of other poliutants, such as DDE (metabolite of DDT), which has been
found in most egg samples (Wiemeyer et al., 1984). Another study indicates that bald eagle
nests along the West Branch of the Penobscot River and its associated lakes have an
average production rate of 0.94 young per occupied nest, compared with the production level
of 1.00 young per occupied nest regularly attained by other major breeding populations of
eagles (Welch, 1991). Such differences in fecundity of hypothetically healthy populations and
the existing West Branch population are probably statistically insignificant.

The newest research by Welch (1994) provides no new evidence that would indicate a
positive correlation between mercury contamination and eagle productivity. The same is true
tor PCBs, but a positive correlation was found for DDE. Neither of these contaminants are
associated with project operations. Further, this research provides no evidence that elevated
levels of mercury in Maine’s eagles are iinked to impoundment fluctuations. The data show
that mercury levels in the blood and feathers of eaglets is significantly higher in lacustrine
situations than in marine, estuarine, or riverine situations in Maine; however, data from only a
few fluctuating impoundments among a variety of lakes were apparently considered in the
Welch (1994) data set. The research also points out that mercury concentrations recorded in
the blood of Maine eaglets throughout the state are similar to leveis observed throughout
Florida, where very few hydroelectric impoundments exist, and that eaglets sampied in
Oregon had blood mercury levels approximately five times higher than concentrations
measured eaglets in Mains.
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We conclude that nothing in the current literature directly or indirectly links
impoundment draw-downs with elevated levels of mercury in bald eagles. Further, no
evidence suggests that the fecundity of the eagle population at the Ripogenus Project is
affected by current draw-down operations. We conclude that operation of the Ripogenus
Project as proposed by GNP would have no demonstrable adverse effects on the bald eagle
population in the project area.,

The common loon (Gavia immer), a bird species of concern in Maine (described in
section 3.8.2), breeds within the Chesuncook Lake portion of the Ripogenus impoundment.
GNP indicated that operation of the impoundment may affect nesting success slightly;
however, GNP stressed that nest site selection takes place early (late May to late June). In
mid-May, water levels are typically within 1 foot of their highest annual level at the
impoundment; therefore, most of the loon nesting cycle occurs after the danger of flooding has
passed (GNP, 1991a). Also, according to GNP, receding water levels of more than 2 feet
typically do not occur until the latter part of the nesting cycle, which minimizes some effects
on the broods (because of timing) but increases other effects, such as predation.
impoundment fiuctuations similarly affect common tern (Sterna hirundo) and ring-billed gull
{Larus delawarensis), both uncommon breeding birds in Maine.

We conclude that detrimental effects on the common loon, common tern, and ring-
billed gull may be occurring at the Ripogenus Project, and that enhancement measures may
be appropriate (see Alternative 2, section 4.7.3).

FWS indicated that the long-tailed shrew (Sorex dispar), listed as a C3 species (more
abundant than previously believed), and the North American lynx {Felis lynx), a C2 species for
future federal listing, have ranges that overlap the project area (letter from G. Beckett, FWS,
to J. Carson, GNP, February 12, 1990; see section 3.8.2). GNP did not identify either of
these species during wildlife surveys; however, even if sither or both of these species exists at
the project, it is unlikely that proposed operations would have any adverse impacts on them
because of their relative mobility. Because of its current listing status, we did not consider the
long-tailed shrew an important species in terms of our review.

FWS also indicated in its letter of February 21, 1995, that several species whose
ranges potentially overlap the project boundaries should be added to the list of potential
species of concern for the projects. These species, all federal C2 candidates, include yellow
lampmussel (Lampsilis cariosa), brook floater (Alasmidonta varicosa), extra striped snaketail
dragonfly (Ophiogomphus anomalus), and midget snaketail dragonfly (Ophiogomphus howeii).
The extra striped snaketail dragonfly and the midget snaketail dragonfiy have also been
proposed as state listed threatened and endangered species, respectively. FWS stated that
information pertaining to the distribution of all these species is severely limited. These
species have never been identified within the project boundaries, and it is not likely that
proposed operations would affect them adversely.

Penobscot Mills Project. Bald eagles breed in several areas of the Penobscot Mills
Project (see Ripogenus Project discussion).

Common loon, a bird species of concern in Maine (described in section 3.8.3), breeds
on the North Twin impoundment, Millinocket Lake, and Quakish Lake (see discussion of

4-44



impoundment tevel effects on common loon breeding for the Ripogenus Project). GNP’s
proposal to stabilize the North Twin impoundment levels from May 1 to September 15 should
help to ameliorate possible impacts (i.e., loss of eggs and chicks) of flooding of nest sites
during the early portion of the nesting cycle (mid-May to late June). Additional wildlife
enhancements are necessary at the Penobscot Mills Project to compensate for these
detrimental effects on the common toon {see Alternative 2, section 4.7.3).

The sedge Carex oronensis, a Category 2 species, was observed a considerable
distance from the North Twin impoundment shoreline during a botanical survey conducted by
GNP but was never found within the limits of the Penobscot Mills Project (see section 3.8.3).
GNP’s proposed operation of the project probably would not affect this plant adversely.

4.7.2 Alternative 1

This alternative, which reflects the concerns and requests of the Cl, would have no
adverse effects on threatened and endangered species in either project area, other than those
that would occur under GNP’s proposal. Several groups, including Cl, however, suggest that
artificial nesting platforms would help to alleviate some of the effects of impoundment
fluctuations on nesting common loons and other aquatic birds (see discussion in section
4.7.3).

4.7.3 Alternative 2

Alternative 2 would produce no additional adverse impacts on threatened and
endangered species. We recommend, however, that GNP confer with DIFW and FWS to
preserve existing eagle perching areas and to investigate the appropriateness of creating new
perching areas around the periphery of the impoundments.

Several groups, including Cl, suggest that artificial nesting platforms would help to
alleviate some of the impacts on nesting common loon due to impoundment fluctuation.
Common tern and ring-billed gull, both uncommon breeding birds in Maine, also experience
similar nesting impacts due to impoundment fluctuations. Providing artificial nesting platforms
would be an effective and relatively inexpensive means to improve the nesting success of
common loon and other aquatic birds.

We agree that GNP should use artificial, floating nest structures to help increase
survival of nesting loons and other aquatic birds at impoundments at both the Ripogenus and
the Penobscot Mills projects. GNP should develop plans for design and 4mplementat|on of
these structures in conjunction with DIFW.

4.7.4 No-action Alternative

The No-action Alternative would not affect threatened and endangered species.
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4.8 RECREATION RESOURCES

Potential recreation impacts associated with the proposed projects relate to flows,
water level fluctuations, fisheries, access, facilities, and cumulative impacts. In the following
section, we discuss each of these impact areas under each alternative.

4.8.1 Applicant’'s Proposal
4.8.1.1 Recreation Flows

Proper river flows are critical to support recreational boating in both the impoundments
and the river system affected by project operations.

Ripogenus Project. GNP voluntarily provides flows of at least 2,000 cfs during
normal months and at least 1,800 cfs during wet or dry months throughout the primary
recreation season (May 1 to September 15). As part of a settlement agreement with MEPRO,
GNP would increase minimum daytime flows according to the schedule presented in table 4-6
and would establish a telephone message system to provide information about flow conditions
along the West Branch and scheduled releases from Ripogenus Dam, notify a designated
representative of MEPRO of any unscheduled releases from Ripogenus dam, and provide
readily visible staff gauges calibrated to river flow levels at McKay station, Abo! Bridge, and
Telos Bridge (GNP, 1993b). Following an emergency outage, GNP would restore these flows
as quickly as possibie, but in no more than 3 days.

- — - —-— L — ______—————— ]
Table 4-6. Minimum flow schedule {cfs; Source: MEPRO, 1993)
September 16
May 1 to September 15 to October 1
Sat & Sun Mon & Fri Tues to Sat & Sun

Thurs
Normal Year 2,300 2,200 2,000 2,300
Wet/Dry Year 2,200 2,000 1,800 2,200

wem L S

Several agencies and interest groups recommend alternative minimum flows for the
West Branch of the Penobscot River below McKay station, which is the principal whitewater
boating segment in the project area. The American Whitewater Affiliation (AWA) and the
National Park Service (NPS) both request a 2,400 cfs minimum flow for whitewater boating
{letters from AWA, September 27, 1989; D. Haas, NPS, March 2, 1992), which was MEPRO's
original recommendation (letter from MEPRO, October 18, 1989). FWS recommends reducing
the flow below 2000 cfs to allow additional water storage to meet downstream fish and wildlife
needs (letter from G. Beckett, FWS, to J. Carson, GNP, December 16, 1991).
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Flow is one of the most important variables affecting the whitewater boating
experience. Research indicates an inverted-U relation between recreation quality and flow
(Brown et al., 1991); flows below a certain level are unusable. Above that minimum,
recreation quality rises with flow, plateaus at an intermediate range, and then drops as flows
reach unsafe levels. Figure 4-6 estimates this relationship for the West Branch based on the
staff's evaluation of a video showing whitewater rafting at flows ranging from 1,400 cfs to
3,600 cfs (GNP, 1992c) and the results of the 1990 whitewater boating survey (GNP, 1991b).
Although flow ranging from 1,700 to 3,000 cfs did not statistically affect the satisfaction of
rafters, the survey did not address first-time rafters who may have had no basis for comparing
alternative flow levels. Private boaters responding to the survey preferred higher (above
3,000 cfs) and lower flows (below 2,000 cfs); they found intermediate flows (2,000 to 2,600
cfs) less satisfying. Many of these paddlers had extensive experience on the West Branch,
averaging 43 trips, and were more familiar with the river at various flows. MEPRO indicates
that 1,800 cfs is the minimum flow necessary for a reasonable rafting experience, and
approximately 2,400 cfs is necessary for a quality rafting experience that would encourage
repeat business (letter from J. Connelly, MEPRO, to J. Carson, GNP, April 13, 1991).

Increasing the minimum flow at McKay station from 2,000 cfs to 2,300 cfs on
weekends during years with normal rainfall would significantly improve the quality of
whitewater rafting while at least maintaining the quality of paddiing (figure 4-6). The West
Branch aiready is recognized as one of the premier whitewater rafting rivers in New England,
especially during the summer, when regulated flows enable sustained high-quality rafting.
Given this existing reputation, increased minimum flows for recreation are not likely to attract
significant numbers of new customers. Improving the recreational experience, however,
probably would increase the number of repeat rafting customers, which both MEPRO and
DOC contend is critical for the continued success of the commercial boating outfitters.

Although the proposed flows would be less than the 2,400 cfs recommended by AWA
and NPS, these flows would be minimums, not averages. GNP reports that during 1992,
when it voluntarily implemented major components of the WUP, daily flows during the boating
season exceeded 2,400 cfs during daylight hours 64 percent of the time (GNP, 1993b).
According to the WUP, GNP also would be abie to maintain weekly average flows at McKay
station above 2,400 cfs from May 1 to September 12 during an average rainfall year.

Upper Gorge. DOC recommended studying the potential for whitewater boating in
Upper Gorge below Ripogenus dam (letter from DOC to GNP, April 28, 1987). Upper Gorge
has been rafted successfully at flows as low as 1,100 cfs (GNP, 1891b). Currently, no
commercial rafting occurs through Upper Gorge, and whitewater boating is generally limited to
private boaters during occasional spillage events. '

GNP does not propose flows for recreational boating in Upper Gorge. Under the
Applicant's Proposal, whitewater boating in Upper Gorge would occur during occasional
spillage events, as it does now.

Millinocket Stream and Back Channel. C! and NPS requested studies of the
potential for whitewater boating on the Back Channel and Millinocket Stream (letters from D.
Sosland, Cl, February 29, 1992; D. Haas, NPS, March 2, 1992). FERC decided not to
evaluate the potential for whitewater boating in these two streams in this FEIS because the
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Figure 4-6. Whitewater boating experience versus flow for the West Branch (Source: Staff)



significant flows that would be required to provide recreational boating opportunities would
jeopardize other environmental enhancements (FERC, 1993c).

Multiday Canoe Trips. The West Branch of the Penobscot River offers one of only a
few remaining opportunities in the eastern United States for muitiday canoe trips in a wilder-
ness setting. GNP does not propose any construction activities that would interfere with such
trips or would require additional portage. Loss of wilderness character because of shoreline
development, forestry practices, and water level fluctuations is the major potential adverse
effect on muitiday canoe trips in this area (see sections 4.9 and 4.10).

4.8.1.2 Water Level Fluctuations

Water levels in Ripogenus, North Twin, and Millinocket Lake impoundments fiuctuate
seasonally. GNP proposes to maintain relatively stable water levels in North Twin
impoundment from May 1 through mid-August, unless it is unable to maintain the required
2000 cfs minimum flow below Millinocket. GNP proposes to pump water from Millinocket Lake
to maintain stable water levels in North Twin; this, combined with increased releases to
Millinocket Stream, would increase water level fluctuations in Millinocket Lake during the
summer recreation season.

Although several agencies and organizations recommend limiting draw-down of the
Ripogenus, North Twin, and Millinocket Lake impoundments for various environmental
reasons, only Save Our Scenic Lakes Association (SOSLA) specifically cites recreation.
SOSLA contends that rapid draw-downs during the recreation season (May 1 to September 1)
make boating, swimming, and general recreation hazardous, stressful, and expensive.
SOSLA's concern focuses on the North Twin impoundment and Millinocket Lake, and it
requests that the start of draw-down on North Twin be delayed until at least August 22
{SOSLA, 1993). Other owners of waterfront property on North Twin testified during scoping
meetings that fluctuating water levels are not a problem (FERC, 1993b).

Ripogenus Project. The proposed WUP would increase water level fluctuations in the
Ripogenus impoundment during dry years to satisfy other downstream demands for water.
During a dry year, draw-downs aliowad under the plan would not exceed the historical
maximum draw-down (approximately 27 feet since 1976), which typically occurred during late
winter. The annual average lake elevation, however, would be approximately 1 foot lower,
and the average elevation during the summer recreation period would be approximately 0.5
feet lower. During average rainfall years, neither annual nor summer draw-down would
increase. In general, lake elevations are highest in early summer because the impoundment
stores high spring flows. )

GNP identified 43 seasonal camps along the Ripogenus shoreline, only 7 of which
have boat docks (GNP, 1992d). All seven boat docks are either on floats or fastened to
wheels so that they can be-adjusted to changing water levels. The two commercial operations
on the impoundment both have fioating docks.

The staff concludes that the proposed average reduction of 1 foot in water levels would
not significantly affect boat access or recreational use at the Ripogenus impoundment.

4-49



North Twin. Although the WUP does not establish firm limits on draw-down during the
summer, it would dampen water level fluctuations. From 1976 to 1990, draw-down between
May 15 and August 15 averaged 2.2 feet. Under the WUP, draw-down during this same
period would have averaged 1.3 feet. During a dry year, the North Twin impoundment
elevation historically averaged approximately 483 feet. Under the WUP, GNP would maintain
water levels at an elevation of approximately 488 feet.

GNP proposes to maintain a relatively stable water level only until August 15 and then
to initiate a relatively rapid draw-down of up to 2.0 feet per week to reach a minimum pool
elevation before lake trout spawning season begins (October 15). This rapid draw-down
would begin during the height of the summer recreation season, including the Labor Day
holiday weekend.

GNP found that 50 percent of seasonal camps along the North Twin impoundment do
not have boat docks, 40 percent have floating docks, and 10 percent have fixed docks. Water
depths at the fixed docks ranged from 4.4 to 7.0 feet at normal pool elevation. All three
commercial operations on North Twin have floating docks. Maximum summer draw-down at
North Twin since 1972 is 9.7 teet, which renders all the fixed docks unusable. The average
summer draw-down since 1972, however, is only 1.5 feet, leaving fixed docks largely
unaffected. Under the proposed WUP, maximum draw-down would be approximately 4.5 feet
during a dry year and 1.5 feet during a year with normal rainfall. The staff concludes that the
proposed WUP would improve recreational use at the North Twin impoundment by reducing
water level fluctuations and maintaining higher average pool elevations during the summer.
This would be particularly beneficial for the North Twin impoundment because it is the most
heavily used recreation area in the project area. Rapid draw-down after August 15, however,
would conflict with recreational use and could create some safety concerns. A study of
navigation hazards would be appropriate to ensure recreational boating safety.

Millinocket Lake. GNP proposes to pump water from Millinocket Lake to maintain
relatively stable water levels in the North Twin impoundment. Combined with increased
minimum flow releases to Millinocket Stream, this would result in increased draw-down of
Millinocket Lake during the summer. GNP did not mode! water surface elevations on
Millinocket Lake; therefore, although the exact extent of potential draw-down is unknown, it
would be greater than the historic average.

GNP sampied seasonal camps on Millinocket Lake and found that 33 percent do not
have docks, 19 percent have floating or movable docks, and 48 percent have fixed docks.
Water depths at the fixed docks ranged from 1.8 to 7.6 feet at normal poo! elevation. The two
commercial operations on Millinocket Lake have a total of eight floating docks and one fixed
dock with a water depth of 9 feet at normal pool elevation. Maximum summer draw-down at
Millinocket Lake since 1972 is 3.4 feet, which would render some of the fixed docks unusable.
The average summer draw-down since 1972, however, has been only 0.6 feet, which would
not aftect fixed docks. Under the proposed WUP, maximum draw-down would increase. The
staff concludes that the WUP would adversely affect recreation on Miliinocket Lake, but that a
study of potential navigation hazards may be appropriate.
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4.8.1.3 Recreational Fisheries

Upper Gorge. GNP proposes to increase flows to 100 cfs from July 1 to September
30; flows would remain at leakage (12 cfs) during the rest of the year. This flow enhancement
is designed to attract adult salmon into Upper Gorge during the summer fishing season to
increase fishing opportunity within this reach. This flow enhancement would increase the
amount of adult salmon habitat in the reach by 71 percent. DIFW and FWS accept this
proposal as adequate {letter from J. Deason, Interior, May 24, 1993). The proposed seasonal
flow enhancement wouid improve habitat for saimon in Upper Gorge, especially habitat for the
adult salmon desired by anglers. Although this enhancement would increase the number of
river miles of landlocked salmon habitat in the West Branch watershed by less than 1 percent,
the new habitat would be located in an area of high use and would offer additional habitat for
a world-renowned salmon fishery.

West Branch. GNP proposes to enhance flows for salmon spawning and incubation
in the West Branch below McKay station and to develop a salmon nursery area near Holbrook
Pool. The staff estimates the salmon nursery could add 245, 3-year-old fish per year to the
population (see section 4.4). The staff concludes that GNP’s proposal would improve the
reproductive success of saimon and enhance the recreational fishery in this area.

Millinocket Stream. GNP proposes to increase minimum flows to 60 cfs from May 1
to October 15 and to maintain 20 cfs during the remainder of the year. This flow
enhancement would increase smalimouth bass spawning habitat by 16 percent but would not
significantly affect salmon stocks (see section 4.4). The staff concludes that GNP's proposal
would improve the bass fisheries in Millinocket Stream.

GNP also proposes to establish a put-and-take trout stocking program with 500 trout
per year at 3 trout per pound. Most out-of-town anglers are attracted to the natural, high-
quality salmen and trout fishing opportunities in the area. DiFW estimates that there are more
than 3,000 miles of native brook trout streams just in the Ripogenus/Moosehead Lake area
(Region E); therefore, we conclude that the stocking program would benefit primarily local
residents and would attract few out-of-town anglers.

Back Channel. GNP proposes to provide only leakage (2 to 5 cfs) in the Back
Channel. This flow would not support any sport fishery in this reach. The staff concludes that
existing conditions in the Back Channel would not change.

4.8.1.4 Recreation Access and Facilities

GNP maintains that existing recreation access to the impoundments is adequate and
does not propose any additional access points. GNP contends that the number of water
access points, campsites, and other recreation facilities adequately meets current demand at
the Ripogenus Project (letter from C.W. Ten Broeck, DOC, to J. Carson, GNP, November 5,
1990).

The North Twin impoundment and Millinocket Lake, which are the impoundments used
most heavily for recreation, have five and four access points for boats, respectively. These
access points are located conveniently along the major roads in the area. There is no
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evidence of overuse or capacity limitation, except for parking at several water access points.
GNP's proposed recreational enhancements would address parking concerns and provide
amenities for whitewater boaters, which would improve the overall recreational experience
within the project area. We conclude, therefore, that the numbers and locations of existing
recreation facilities at both Ripogenus and Penobscot Mills are adequate. GNP agreed to
assess the adequacy of existing recreation facilities within the project area every 10 years in
consultation with the Maine Bureau of Parks and Recreation.

GNP did not receive comments from the public or from agencies about access for
people with disabilities at the Ripogenus or Penobscot Mills projects. GNP must, however,
comply with the Americans with Disabilities Act of 1990 (ADA). GNP intends to meet appli-
cable accessibility standards at its recreation sites to the maximum extent possible. GNP
proposes to provide marked handicapped-accessible parking spaces with proper surface
compaction for wheelchair access at the Caribou Lake, McKay station, Green Bridge, Dead
Man’s Curve, and Route 157 boat launch facilities. The proposed privies at McKay station
and the changing facilities at Never's Corner would meet ADA guidelines. This access would
provide recreational boating and fishing opportunities for wheelchair users.

4.8.1.5 Cumulative Impacts

' This alternative would enhance whitewater boating, fishing, and other water-based
recreational activities along project impoundments and the West Branch.

4.8.2 Alternative 1
4.8.2.1 Recreation Flows

Regarding the proposed flow regime at McKay station, this alternative and its
associated impacts would be the same as the Applicant's Proposal.

4.8.2.2 Water Level Fiuctuations

Under this alternative, draw-downs of Ripogenus impoundment and Millinocket Lake
would increase slightly because water stored in these impoundments would help to provide
the 350 cfs flow to the Back Channel and to maintain relatively stable water levels in the North
Twin impoundment.

At Ripogenus, this alternative would increase average draw-down by about 2 feet
during the summer of a dry year as compared with historical conditions; effects would be
negligible during a year with normal rainfall. The staff concludes that this increase in draw-
down would not significantly affect boat access or recreational use at the impoundment
because nearly all docks can adjust to water level fluctuations, and most boat launches are
usable even during periods of low water.

At the North Twin impoundment, this alternative would reduce average draw-down

during dry and normal years by approximately 3 feet and 1 foot, respectively, thereby
improving recreational access and use.
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GNP would use water stored in Millinocket Lake to provide increased minimum flows in
Millinocket Stream and help maintain stable water levels in the North Twin impoundment.
This alternative, therefore, would result in increased draw-down in Millinocket Lake relative to
historic conditions. The staff predicts that draw-down at Millinocket Lake under this alternative
would be greater than under the Applicant’s Proposal because the Back Channel flows would
be increased, resulting in greater recreational effects.

4.8.2.3 Recreational Fisheries

Alternative 1 proposes additional fishery enhancements in Upper Gorge, Millinocket
Stream, and the Back Channel.

We conclude that increasing minimum flows from 12 cfs to 50 cts from October 1 to
June 30 would not provide any lasting benefit to fishery resources in Upper Gorge and would
not improve recreational fishing (see section 4.4). Providing minimum flows of 60 cfs in
Millinocket Stream also would result in a small, if any, numerical increase in salmon stocks
and would not provide any significant benefit to smallmouth bass. The proposed flow regime,
therefore, would not significantly improve recreational fishing in Millinocket Stream.

This alternative would provide a minimum flow of 350 cfs in the Back Channel,
producing approximately 245, 3-year-old fish per year over the 4.5-mile reach. The estimated
245 adult salmon in the Back Channel represent only 61 fish per mile per year, well below the
state standard of 83 fish per mile per year required for moderate quality fisheries (DIFW,
1991). The staff predicts that providing a 350-cfs minimum flow would improve fishing in the
Back Channel, but not enough to attract a significant number of anglers because better, more
accessible fishing opportunities are available along the West Branch. As discussed in section
4.4, other factors limit the value of a fishery in the Back Channel.

4.8.2.4 Recreation Access and Facilities

Interior recommends that the applicant conduct recreation monitoring studies to assess
the adequacy of existing recreational facilities within the project areas once every six years for
the term of the new licenses in consultation with FWS, NPS, DIFW, DOC, and PIN. The
monitoring studies would include at a minimum the collection of annual recreation use data
and would begin within 6 years of receiving a license. GNP would submit to the Commission
a report to include (1) annual recreation use figures; (2) a discussion of the adequacy of its
recreation facilities at the project site to meet recreation demand: (3) a description of the
methodology used to collect all study data; (4) if there is a need for additional facilities, a
recreation plan to accommodate recreation needs in the project area; (5) documentation of
agency/tribal consultation and agency /tribal comments on the report after it has been
prepared and provided to the agencies and PIN; and (6) specific descriptions of how the
agency/PIN comments are accommodated by the report. GNP would allow a minimum of 30
days for the agencies and the PIN to comment and to make recommendations before filing
the report with the Commission.

The recreational facilities within the project area are varied and managed by numerous

agencies. Assessing recreational use and demand and coordinating the overall management
of recreational resources is crucial to ensure adequate public recreational resources over the
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term of the license. The staft finds the specified details for recreational monitoring to be
appropriate to ensure adequate monitoring of recreational use and resources within the project

area.

The effects of this alternative would be similar to those of the Applicant's Proposal (see
section 4.8.1.4). Recreational access would be more difficult during dry years because of
iower lake water levels.

4.8.2.5 Cumulative Impacts

The effects of this alternative would be the same as those of the Applicant’s Proposal
(see section 4.8.1.6), with the additional benefits of the proposed recreation monitoring every
6 years to ensure facilities are meeting recreational demand.

4.8.3 Alternative 2
4.8.3.1 Recreation Flows

Regarding the proposed flow regime at McKay station, this alternative and its
associated impacts would be the same as the Applicant's Proposal. This alternative also
would provide scheduled whitewater flow releases in Upper Gorge for expert daylight kayaking
on two weekends during May. GNP would notify AWA and local whitewater boating interests
at least 7 days before scheduled releases.

No estimates of the number of paddiers in the region who are sufficiently skilled to
paddie this reach are readily available, but the carrying capacity of Upper Gorge would
probably determine the number of users. The staff estimates that the per-day whitewater
boating capacity of Upper Gorge is approximately 54 paddlers. This assumes 3 boaters per
group {per AWA safety code), 9 hours available for access sach day, and 30 minutes between
group departures to preserve a wilderness experience. Flow releases would be limited to May
to avoid conflicting with fishery goals. Releases during June or October could attract salmon
into Upper Gorge; however, these fish would be stranded when flows are reduced on
weekdays. From July 1 to September 30, GNP proposes flows of 100 cfs for fishery
enhancement. Higher flows for whitewater boating during this period could flush salmon out of
the reach. In addition, GNP often spills water during May. Under this alternative, GNP would
simply notify whitewater interests of planned spillage. The cost to GNP in terms of lost power
would be negligible because these flows usually would be spillage.

The staff concludes that two weekend releases during May would not conflict with
fishery goals; would have negligible cost to GNP; and would provide whitewater boating
opportunities for more than 200 paddlers, which should be adequate to satisfy the demand of
expert boaters to paddle this reach. The staff recommends that GNP consult with whitewater
interest groups regarding appropriate flows for the weekend releases during May.
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4.8.3.2 Water Level Fluctuations

Under this alternative, draw-downs at Ripogenus impoundment and Millinocket Lake
would increase slightly because water stored in these impoundments would help maintain
relatively stable water levels in the North Twin impoundment.

At Ripogenus, this alternative would increase average draw-down by 1.5 feet during
the summer of a dry year as compared with historical conditions; effects would be negligible
during a year with normal rainfall. The staff concludes that an increase in draw-down of 1.5
feet during a dry year would not significantly affect boat access or recreational use at the
impoundment because nearly all docks can adjust to water level fluctuations, and most boat
launches are usable even during periods of low water.

At the North Twin impoundment, this alternative would reduce average draw-down by
approximately 4 feet during dry years and 1 foot during normal years. This alternative also
would extend the period during which GNP maintains relatively stable water levels in the North
Twin impoundment from August 15 to August 22. This additional week would enhance
recreation and provide more predictable water levels for boaters during the height of the
summer recreation period at the most actively used impoundment in the project area.

Extending the period of stable water levels would reduce the time available to draw
down the reservoir to its lowest elevation (approximately elevation 479 feet) by October 15
(for lake trout spawning) from 8.5 to 7.5 weeks. Reducing this draw-down period would not
jeopardize GNP's draw-down requirements or exceed GNP’s maximum draw-down rate of 2.0
feet per week. Maximum draw-down currently occurs when the impoundment is at maximum
pool elevation (491.9), and water levels would need to be drawn down 12.9 feet over 8.5
weeks, or 1.5 feet per week. Under the worst-case scenario, Alternative 1 would decrease the
impoundment level by 12.9 feet over 7.5 weeks, or 1.7 feet per week; this rate is still below
GNP’s recommended maximum. A 1-week extension would increase outflow by less than 5
percent (from 3,800 cfs to 4,100 cfs) during a year with normal rainfall. As long as inflow to
North Twin does not exceed approximately 2,800 cfs, GNP would not have to spill water to
achieve this draw-down. These proposed actions would improve recreational access and use.
Extending the period of stable water levels by 2 weeks until August 29 would result in an
average draw-down of 2.0 feet per week and probably wouid exceed GNP’'s maximum draw-
down ratio.

GNP wouid use water stored in Millinocket Lake to provide increased minimum fiows in
Millinocket Stream and help maintain stable water ievels in North Twin; consequently, this
alternative would result in increased draw-down relative to historic conditions. The staff
estimates that draw-down under this alternative would be slightly greater than under the
Applicant's Proposal because of increased the Back Channel flows and extended stable water
levels in North Twin; however, draw-down under this alternative would be less than under
Aiternative 1 because of reduced the Back Channel flows.

4.8.3.3 Recreational Fisherles

Proposed flows and effects on recreational opportunities in the Upper Gorge and West
Branch would be the same as for the Applicant’s proposal (see section 4.8.1.3). This
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alternative proposes a 60-cfs minimum flow year-round in Millinocket Stream. The proposed
flow regime would provide only a small, if any, numerical increase in adult salmon (see
section 4.4). This alternative, therefore, would provide similar effects on recreational fishing
opportunities as described in section 4.8.1.3.

4.8.3.4 Recreation Access and Facilities

Under this alternative, GNP would conduct recreation monitoring studies every 6 years
for the term of the licenses in consultation with various resource agencies. The monitoring
studies would include at a minimum the collection of annual recreation use data and would
begin within 6 years of license. GNP would submit to the Commission a report to include (1)
annual recreation use figures; (2) a discussion of the adequacy of its recreation facilities at the
project site to meet recreation demand; {(3) a description of the methodology used to collect all
study data; (4) if there is a need for additional tacilities, a recreation plan proposed to
accommodate recreation needs in the project area; (5) if there is need for additional facilities,
design of recreational facilities would conform to the national standards established by the
Architectural and Transportation Barriers Compliance Board pursuant to the Americans with
Disabilities Act of 1990; (6) documentation of agency consultation and agency comments on
the report after it has been prepared and provided to the agencies; and (7) specific
descriptions of how the agency comments are accommodated by the report. GNP would
allow a minimum of 30 days for the agencies to comment and to make recommendations
before filing the report with the Commission.

Staff believes that assessing recreational use and demand and coordinating the overall
management of recreational resources are crucial {0 ensure adequate public recreational
resources over the term of the license. The proposed monitoring of recreational use and
resources within the project area would provide incremental assessment and allow for
potential improvements of recreational resources as recreational demand warrants.

The effects of this alternative would be similar to those of the Applicant’'s Proposal (see
section 4.8.1.4). Recreational access would be more difficult during dry years because of
lower lake water levels.

4.8.3.5 Cumulative Impacts

The effects of this alternative would be the same as those of the Applicant's Proposall
(see section 4.8.1.6), with the additional benefits of the proposed recreation monitoring every
6 years to ensure that facilities are meeting recreational demand.
4.8.4 No-action Alternative

Under the No-action Alternative, the projects would continue to operate under the
terms and conditions of the existing licenses, with no change in existing environmental
conditions.

4.9 LAND USE

During scoping, resource agencies and intervenors noted the need for a
comprehensive watershed management plan. GNP proposes no such plan. A watershed
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protection plan is beyond the scope of FERC's EIS process because changing land use
patterns throughout the watershed outside project boundaries is not a project activity.

4.9.1 Applicant’'s Proposal

Land use issues include shoreline development, timber harvesting, and expansion of
project boundaries. Primary concems are the potential negative impacts of future
development and the need to establish more protective land use regulations.

During the DEIS comment period, GNP proposed additional measures for managing
the shoreline in the Ripogenus Project. GNP proposes to adopt a Memorandum of
Understanding (MOU) with the state of Maine to convey a renewable conservation easement
within the Ripogenus Project area including approximately 73 miles of shorefront land within
250 feet of the normal high water mark in certain areas of Chesuncook and Ripogenus lakes
and Brandy and Black ponds for the term of any FERC license. GNP also proposes a
perpetual conservation easement outside the project area on approximately 5 miles of
shorefront land within 500 feet of the normal high water mark of portions of Lobster Lake and
the West Branch of the Penobscot River (letter from Angus King, Jr., Governor of Maine, and
Donald McNeil, GNP, February 16, 1995). GNP proposes no conservation easements for the
Penobscot Mills Project area.

The proposed conservation easements would be consistent with and become an
addendum to the 1981 Resource Protection Plan and Recreation Management Plan for the
Penobscot Waterway (see section 3.11.2.1). Under the proposed MOU, the state would
manage recreational activity within the easements, and no additional commercial or residential
development would be allowed. GNP and the state reserve the right to withdraw from the
obligations put forth in the MOU if FERC imposes conditions or requirements for shoreline
protection within the Ripogenus or Penobscot Mills Project areas which differ materially from
the GNP-proposed easements (letter from Angus King, Jr., Governor of Maine, and Donald
McNeil, GNP, February 16, 1995).

4.9.1.1 Shoreline Development

Under the Applicant’s Proposal, the proposed 250-foot easements would guide
shoreline development in a significant portion of the GNP-owned property within the
Ripogenus Project area. GNP proposes no easements for the Penobscot Mills Project area,
where LURC's existing regulations would guide shoreline development. GNP contends that
LURC’s current land use regulations adequately control the kind and amount of development
within the project boundaries and area (GNP, 1993b). '

The CI are concerned about the amount of waterfront development allowed under
LURC's regulations and note that LURC's standards are not necessarily permanent. They
contend that LURC is an independent state commission that can alter its regulations, approve
rezonings, or even be abolished on its own, or pursuant to an act of the legislature (letter from
Daniel Sosland, CLF et al., April 30, 1992),

LURC's regulations establish frontage restrictions along project shorelines. In the
Penobscot Mills Project area, roughly 72 percent of the impoundment shorelines are zoned as
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P-GP, which restricts residential development to one dwelling unit per 200 linear feet of
shoreline. Within the Ripogenus Project area, roughly 60 percent of the impoundment
shoreline is zoned as P-AL, which limits development to one dwelling unit per linear mile of
shoreline. The conservation easement along the West Branch of the Penobscot River
established in 1981 encompasses roughly 14 percent of the Ripogenus Project and restricts
development within 500 feet of the river.

The proposed conservation easements along 73 shoreline miles around Chesuncook
and Ripogenus lakes and Brandy and Black ponds would limit development of commercial
and residential structures within 250 feet of the shoreline. Both existing and proposed
easements would allow structures related to generation of hydroelectric power, timber
harvesting, mineral extraction, and the development, in accordance with LURC requirements,
of camps and campgrounds on existing lease lots within the easement areas (LURC, 1981).

GNP owns approximately 5C percent of the Ripogenus Project shoreline and 70
percent of the Penobscot Mills Project shoreline. GNP awarded approximately 900 leases to
current and retired employees for use as private camps. GNP terminated leasing during the
early 1970's; however, GNP has not guaranteed that the leasing moratorium would remain in
effect for the new license period. GNP could resume granting leases, and related
development could occur within the project area. Presently, there are approximately 430
dwelling units along the Penobscot Mills Project shoreline and 70 units along the Ripogenus
Project shoreline. Over the term of the license, the staff estimates residential development
could increase by approximately 40 percent in the Penobscot Mills Project area, and by
approximately 70 percent in the Ripogenus Project area. These estimates are based on
LURC's current regulations, including subdivision regulations, and do not account for
development limitations such as steep slopes, poor soils, wetlands, or access.

According to the Forest Service, forested lands with high recreation value, particularly
on lakeshore and riverfront lands, are most vulnerable to changes in land use and potential
development (FS, 1992). A LURC study of building permits granted between 1971 and 1991
showed that 53 percent of all residential development occurred along shorelines of lakes with
high scenic value (lakes of statewide significance; see section 3.11.1). Approximately 70
percent of the lakes within the project areas are classified as having statewide significance
and are particularly subject to the effects of future development.

For the Ripogenus Project, the proposed easements would not be incorporated into the
project boundaries but would be donated to the state of Maine and maintained for the duration
of the license period as put forth in the terms of the MOU. The staff concludes that the
proposed easements for the Ripogenus Project area and the shoreline protection afforded by
these easements would be adequate for the term of the license.

For the Penobscot Miils project, GNP proposes no easements and LURC's current
regulations would apply. LURC’s regulations are subject to change independently of project
operations and license conditions. For example, between 1985 and 1992, LURC granted 17
of 23 petitions to rezone lands within P-GP districts (letter from Daniel Sosland, Cl, September
3, 1993). The staff finds that although LURC's current regulations adequately manage
shoreline development, these regulations are not directly tied to the license and long term
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protection of the aesthetic and natural recreational experience would not be guaranteed for
the term of the license.

4.9.1.2 Timber Harvesting Practices

The Cl contend that GNP's forestry practices affect water quality, water quantity,
recreation, fisheries, and wildlife habitat in the watershed (letter from Daniel Sosland, ClI,
September 3, 1993). GNP contends that current regulations provide adequate measures to
ensure proper management of forest resources (GNP, 1993c). Timber harvesting practices
within the project region are regulated by the MFPA and LURC regulations. The MFPA
regulations include performance standards for clear-cutting, regeneration standards,
notification before harvest, annual reports, and regularly updated forest management and
harvest plans prepared by a licensed forester (State of Maine, 1989). Within the Ripogenus
and Penobscot Mills Project areas, LURC timber harvesting regulations control the extent of
vegetative clearing and provide vegetative filter strips related to the slope of the land (see
section 3.11.1.1).

The most commonly recommended minimum buffer to protect water quality is 50 feet
(Nieswand et al., 1990). Several other factors, most notably slope, also affect the necessary
width of buffer strips (Nieswand et al., 1990; Budd et al., 1987; Joubenrt, 1985). The FS
recommends a 75-foot buffer {15-foot undisturbed forest and 60-foot managed forest) for
protection of water quality (FS, 1992). LURC’s and MFPA’s buffer requirements are generally
consistent with recommended guidelines for protecting water resources. The staff concludes,
therefore, that the existing timber harvesting practices and regulations adequately protect
water quality.

49.1.3 Expansion of Project Boundaries

The Cl and Interior recommend that GNP establish protectio