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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Central Vermont Public Project No. 2489-001
Service Corporation Vermont™" = v, ,

ORDER ISSUING SUBSEQUENT LICENSE
{MINOR PROJECT)

INTRODUCTION NOv © 4 1934

On December 31, 1991, Central Vermont Public Service
Corporation (CVPSC or applicant) filed an application underxr
Section 4(e) of the Federal Power Act (FPA)1l/ for a subseguent
license to continue to operate and maintain the existing 1.4-
megawatt (MW) Cgvendish Mydroeleetrie-Broject-on the Black River
in Windsor County, Vermont.2/ CVPSC suppiemented its
application with additional information in August 1993. The
current license for this project expired on December 31, 1993.

BACKGROUND

Notice of the application has been published. On August 31,
1992, the Vermont Agency of Natural Resources (VANR) filed a
motion to intervene in this proceeding. Comments on the
application were filed by CVPSC, the U.S. Department of the
Interior (Interior), and the VANR. Comments of intervenors and
agencies have heen fully considered in determining whether, or
under what conditions, to issue this license.

On April 29, 1994, the Federal Energy Regulatory
Commission's (Commission) staff issued a Draft Bnvironmental
Assessment (DEA). Comments on the DEA have been addressed in the
final Environmental Assessment (EA), which is attached to this
license. The Commission's staff also prepared a Safety and
Design Assessment (S&DA) for the project, which is available in
the Commission's public file.

PROJECT DESCRIPTION

The Cavendish Project consists of: (1) a concrete gravity -
dam with two spillway sections: (a) the north section, 90 feet
long by 25 feet high, with a crest elevation of 878.13 feet mean
sea level (msl), topped with 6.0-foot-high flashboards; and (b)
the south section, 21 feet long by & feet high, with a crest
elevation of 881.63 feet msl, topped with 2.5-foot-high

1/ 16 U.8.C. § 797(B).

2/ The Black River is a tributary of the Comnecticut River, a
navigable waterway of the United States. Power produced from the
project is fed directly into an interstate grid. There has been no
post-1935 construction of the project. See 41 FPC 765,
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flashboards; (2) an impoundment having a length of 3,000 feet, a
surface area of 10 acres, a usable storage capacity of 18.4 acre-
feet, and a normal headwater elevation of 884.1) feet msl; (3} a
concrete intake structure, which serves as the north abutment of
the dam, with a submerged entrance located parallel to the flow
of the river, manually operated headgatea, and an inclined
trashrack; (4) a power tunnel that runs parallel to the river and
carries the plant flow 180 feet from the intake to the penstock;
{5) a 6-foot-diameter, 1,250-foot-long, steel penstack; (6) a
penstock manifold, located adjacent to the powerhouse, which
divides the flow and distributes it to the turbines; and (7) a
64-foot-long by 34-foot-wide powerhouge that contains three
horizontal shaft Francis turbine generators with a combined
installed capacity of 1,440 kilowatts (kW), and a hydraulic range
of 19 to 226 cubic feet per second {cfs). A more detailed
project description can be found in ordering paragraph (B) (2).

The project's original license permitted the Licensee to
operate the project as a daily peaking facility. In July 1986,
CVPSC voluntarily changed the operating mode to modified run-of-
river (that is, at least one unit is in operation at all times;
the remaining units are turned on and off in response to inflow).

CVvPSC proposes to operate the project in an instantaneous
run-of-river mode and to release a flow of 10 cfs at the dam from
April 15 through October 31. During the remainder of the year,
November 1 through April 14, there would be no dam release;
consequently, bypass flows would be limited to dam leakage and
local runoff (approximately 3 to 5 cfs).

APPLICANT'S PLANS AND CAPABILITIES
Need for Powex and Action
There are three generating units at Cavendish Dam. The

combined nameplate ratings of the three generators is 1,440 kW at
a power factor of 0.8.

The Cavendish Project was constructed in 1907. Therefore,
for approximately 87 years, CVPSC and its customers have
benefitted from low-cost, non-polluting hydropower from the
Cavendish Project. The 87-yearxr operating history of the project
fully demonstrates a past and continuing need for the amount of
power generated by the project.

In August 1993, CVPSC submitted to the Vermont Public
Service Board a report, Conservation and Load Management, which
includes quantitative information regarding CVPSC's specific
conservation and load management goals and accomplishments for
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the first 6 months of 1993. 1Its programs affect residential,
commercial, and industrial consumers.

My staff, after reviewing this document, concludes that
CVPSC has made a satisfactory good faith effort to comply with
Section 10(a) (2) (C} of the FPA and to suppcrt the objectives of
the Electric Consumers Protection Act of 1986. I concur.

13 's R i with t ri ic e
Staff's review of the applicant's compliance with the terms
and conditions of its original license shows that CVPSC's overall
record of making timely filings and compliance with its license
is satisfactory. I agree.

WATER QUALITY CERTIFICATION

Section 401{a) (1) of the Clean Water Act (CWA)3/ requires
an applicant for a federal license or permit for any activity
which may result in a discharge into navigable waters of the
United States to provide to the licensing or permxtting agency a
certification from the state in which the discharge originates
that such discharge will comply with certain sections of the CWA.
If a state fails to act on a request for certification within 1

year, the certification requirement is waived.4/ Section
401{d) of the CWASZ/ provides that state certifications shall
get forth conditions necessary to ensure that applicants comply
with specific portions of the CWA and with appropriate
requirements of state law.

On October 9, 1992, the Vermont Agency of Natural Resources
(VANR) received CVPSC's original application for Water Quality
Certification. On September 9, 1993, VANR, Department of
Environmental Conservation, conducted a hearing on the
application for certification. VANR, on October 7, 1993, issued
a Water Quality Certificate (WQC) to CVPSC for the Cavendisgh
Project.

The October 7, 1993, certificatxon included 18 condztlona.
labeled *Ar" through *"R.* As stated in Tunbridge Mill
Corporation; 68 FERC § 61,078 (1994), under Section 401(d4),
states may lawfully impose only conditions related to water
quality. In examining the conditions imposed here, I follow the
principles laid out and discussed in Tynbridge.

3/ 33 U.s.C. § 1341.
4/ 33 U.S.C. § 1341(a)(1).
5/ 33 U.s.C. § 1341(d).
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Condition A requires CVPSC to operate and maintain the
project mursuant to the conditions of the certification. Because
some of these conditions are beyond the scope of Section 401 and
will not be included in the license, Condition A will become part
of the license only to the extent that it requires compliance
with conditions within the scope of Section 401.

Condition B requires that CVPSC operate the project in
insctantaneous run-of-river mode, whereby flows below the
project's tailrace are equal to the inflow to the impoundment at
all times. When the project is not operating, all flows shall be
spilled at the dam. This condition will become part of the
license. 1I note that the project has been operating in a
modified run-of-river mode since 1986, and that the Licensee
proposes to change to instantaneous run-of-river operation.
Article 401 of the license ensures operation in run-of-river
mode.

Condition C requires CVPSC to release a year-round minimum
instantaneous flow of 10 cfs at the dam when available from
inflow. . If the instantaneous inflow falls below the minimum
hydraulic range of one turbine unit plus this spillage
requirement, all flows shall be spilled at the dam. CVPSC must
furnish a description, hydraulic design calculations, and plans
for the measures to be used to pass this minimum flow. This
condition will become part of the license. Moreover, Article 402
of this license contains requirements for minimum bypass flows at
the project.

Condition D requires that the level of the project
impoundment be maintained no lower than 6 inches below the crest
of the flashboards, except during periods when the project's
control system is not functioning or the flashboards have failed.
When the control system is not functiconing, the impoundment shall
be maintained no lower than 12 inches below the crest of the
flashboards. This condition will become part of the license.
Article 404 contains requirements for maintaining impoundment
elevations.

Condition B requires that CVPSC manage impoundment levels
such that changes in excess of minus 2 feet from the normal
operating level are eliminated. CVPSC muat also develop and
propose for VANR approval a management plan for such controls
within 90 days of issuance of the Certification. Consideration
may be given to a permanent reduction in the normal operating
level of the impoundment; however, such an option would have to
include an assessment of the impact on upstream wetlands and
their values. This condition will be included as part of this
license and Article 404 will ensure control of impoundment
levels.

OO Ty
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Condition F requires that following the reinstallation of
flashboards or an approved special maintenance event requiring a
draw-down, the impoundment shall be refilled by reducing
downstream flows. Downstream flows, however, shall not be
permitted to decline below the following levels:

June 1 to September 30 no less than 42 cfs
October 1 to March 31 no less than 83 cts
April 1 to May 31 no less than 332 cfs

Under circumstances where the natural inflow to the project
is insufficient to permit both passage of these minimum flows and
refilling the impoundment, CVPSC can refill the impoundment while
releasing 90 percent of instantaneous inflow downstream at all
times. This condition will become part of the license and is
provided for in Article 401.

Condition G requires the applicant to file a draft plan for
monitoring instantaneous flow releases at the project, both in
the bypass reach and below the tailrace, within 90 days of the
issuance of the Certification. Pollowing approval of this
monitoring plan, CVPSC shall measure instantaneous flows and
provide records of discharges at the project on a regular basis
as requested by VANR. This condition will become part of the
license. Article 403 requires submission of this plan to the
Commission after appropriate consultation.

Condition H requires that the applicant submit a plan for
downstream fish padsage, which is to be operated April 1 to June
15 and September 15 to November 15. Articles 405, 406, and 407
of this license require the construction and operation of
downstream fish passage facilities at the project. In light of
the State's program designating fish habitat as a use of the
Black River, this condition will become part of this license.

Condition I requires the applicant to file a plan for study,
for VANR's review and approval, for assessing the impact of
alternative bypass flows on the bryophyte Scapania umbrosa, a
moss-like gpecies of liverwort. This condition will become part
of the license. Article 409 includes this provision.

Condition I also stipulates that, during the September 15
through November 15 period, the project®'s downstream fish passage
facilities be operated using 10 cfs until sufficient information
is available to determine whether or not operation at flows
greater than 10 cfs would be detrimental to the colonies of
Scapania umbrosa in the Cavendish Gorge.

We recognize that there could be a future conflict between
the state's aforementioned requirement and Interior’'s Section 18
prescription that flows needed for the operation of the
downstream passage facility and attraction to the facility be

T T
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released during operation of the fishway. We see no need to
resclve these issues here, hut may do so when the Licensee seeks
our approval before constructing the fishway.

Condition J requires the applicant to provide the VANR with
a copy of the project's turbine rating curves. This condition
will become part of the license. Article 403 includes this
provision.

Condition K requires the applicant to submit a plan for the
proper disposal of debris associated with project operation,
including trashrack debris. This condition will become part of
this license. Article 410 provides for debris disposal at the
project.

Condition L requires CVPSC to file for the state's prior
review and approval, any proposals for project maintenance or
repair work involving the river, including desilting of the dam
impoundment, impoundment draw-downs to facilitate repair or
maintenance work, and tailrace dredging. The state has no
authority to halt or order maintenance and repair of the
Cavendish Project. Section 401 provides that a state may issue
its certification, at which point the federal 1licensing or
permitting agency is respomsible for making the certification a
part of the license or permit. Section 401 gives the state no
further role in the federal process. Condition L, which would

give the satate the ability to contxol the timing of activities
under a federal license, is thus beyond the scope of Section 401
and will not become part of the license.g/ :

Condition M requires the applicant to provide a canoe
portage at Cavendish Dam. While this condition is not related to
water guality, staff's analysis indicates that the measure is
warranted. Moreover, Article 413 provides for development of a
canoe portage at the project.

Condition N requires the applicant to allow continued public
access to the river for utilization of the public resources,
subject to reasonable safety and liability limitations. Article
413 of the license ensures adeguate public access to project
recreaticnal opportunities, and standard license Article 13
addresses public access to recreation in more general terms.
Therefore, Condition N will become part of the license.

Condition 0 requires the applicant to allow VANR to inspect
the project area at any time to monitor compliance with
certification conditions. This condition will become part of the
license.

&/ See Tunbridge, supxa at p. 12.
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Condition P requires the applicant to prominently post a
copy of this certification at the facility. This condition will
become part of the license.

Condition Q requires any changes to the project, including
project operation, that would have a significant or material
effect on the certificate to be submitted to VANR for prior
review and approval. Section 401{a){(3) of the CWA sets out the
exclusive manner in which state certifications may be modified
and makes clear that process is to be initiated by the federal
licensing or permitting agency, not the state.7/ Thus, the
Commission determines whether proposed license amendments require
new water quality certification.8/ Condition Q, which gives
the state authority beyond that provided for in the CWA, is
beyond the scope of Section 401 and thus will not be included in
the license.

Condition R states that the Department, at any time, may
request FERC to reopen the license to consider modifications to
the license necessary to assure compliance with Vermont Water
Quality Standards. This condition will be included in the
license.

s ON A

Section 18 of the FPA provides the Secretary the authority
to prescribe fishways at Commissioned-licensed projects. 9/
Interior (December 17, 1993) prescribed the following measures
pursuant to Section 18:

1. The Licensee shall construct a permanent downstream
fishway at the project. The Licensee shall develop and

3/ See Tunbridge, supra at p. 11.

8/ Our regulations, 18 C.F.R. S 4.38(7) (iii) (1993), provide that,
if an applicant seeks to amend its application or license, it must
make a new request for water quality certification if the amendment
would have a material adverse impact in the discharge from the
project. We make the determination as to whether a material
advexse impact will result from the amendment and, thus, whether a
new certification is necessary. See, e.g., Joseph M. Keating, 57
FERC § 61,261 (1991), reh'g denjed, 61 FBERC Y 61,215 (1992).

9/ Section 18 of the FPA provides: *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.”




submit to the Fish and Wildlife Service (FWS},
functional design drawings of the facilities and a
construction schedule within 4 months from the issuance
date of the license. The designs shall be developed in
consultation with, and final design drawings shall meet
with the approval of, FWS. The Licensee shall
construct the facility as depicted in the approved
final designs and according to the approved schedule.
The Licensee shall provide as-built drawings to Fus
following fishway construction.

The flows needed for operation of the passage facility
and attraction to the facility must be released during
the operation of the fishway. Once constructed, the
downgtream passage facilities shall be operated from
April 1 through June 15, and from September 15 through
November 15. This period may be modified in the future
based on additjcnal information on the appropriate
seasons for downstream pasgsage.

The Licensee shall, prior to the completion of the
permanent downstream fishway at the project, design and
operate by April 1, 1995, an interim fish bypass
facility. The Licensee shall develop and submit ta
FWS, functional desiqn drawings of the facilities and a
construction schedule within 4 months from the issuance
date of the license. ‘The designs shall be developed in
consultation with, and final design drawings shall meet
with the approval of, FWS.

The Licensee shall construct the interim facility ag
depicted in the approved final designs and according to
the approved schedule.

The flows needed for operation of the interim passage
facility and attraction to the facility must be
released during the operation of the fighway. Once
constructed, the interim downstream passage facilities
shall be operated from April 1 through June 15, and.
from September 15 through November 15 each year until
the permanent facilities are completed. This period
may be modified in the future based on additional
information on the appropriate seasons for downstream
passage.

The Secretary of the Interior's authority to prescribe
the construction, operation and maintenarnce of fishways
under Section 18 of the FPA, 16 U.S.C., Section 811, is
reserved. We reguest that a notification of this
reservation be placed in any new license.
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4. The Department of the Interior reserves the right to
modify ite Section 18 Fishway Prescription as needed to
facilitate fish passage.

Interior also resexrves the authority to pregcribe the
construction, operation, and maintenance of upstream fishways
under Section 18, and the right to modify its Section 18 fishway
prescription as needed to facilitate fish passage.

Interior's Section 18 Fishway Prescription contains several
requirements that qualify as Section 18 measures. Under the
Authority of Section 18, Interior requires CVPSC to (i)} develop
functional design drawings for a permanent downstream Eish
passage facility, in consultation with FWS: (ii) construct the
downstream passage facility as depicted in the Commission-
approved final designs, and provide as-built drawings to FWS
after construction; (iii) release flows for operation of, and
attraction to, the passage facility, as required by the
Commigssion's approved final design; (v} design, construct, and
operate an interim downstream fishway, developed in consvltation
with FWS; and (vi) operate the project’s downstream passage
facilities during selected time periods each year.

In addition, Interior includes in its prescription deadlines
and schedules for compliance with the prescribed measures (for
example, submitting plans for interim and final fish passage
facilities for FWS approval within 4 months of any license
issued)}. Such deadlines and schedules do not qualify as Section
18 measures. DMoreover, some of the measures cited above appear
to grant the FWS final approval authority for fish passage

.design. Although I am requiring CVPSC to consult with the FWS
regarding the final design and specifications of the downstream
passage facilities, the Commission must retain final approval
authority over fishway design and construction. Therefore, I
conaider them as recommendations under Sections 10(a) and 10(j)
of the FPA. Disposition of 10(j) measures is discussed below.

The Cavendish Project is not located in the state-designated
coastal zone management area.

Section 10{j) of the FPA requires the Commission to include
license conditicns, based on recommendations of federal and state
fish and wildlife agencies, for the protection, mitigation of
adverse impacts to, and enhancement of fish and wildlife
resources. Pursuant to Section 10(j) of the FPA, astaff made a
determination that the recommendations of the Federal and state
fish and wildlife agencies are consistent with the purposes and
requirements of Part I of the FPA and other applicable law.
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Staff has addressed the concerns of the Federal and state fish
and wildlife agencies in the EA, and the license includes
conditions consistent with the recommendations of the agencies.

COMPREHENSIVE PLANS

Section 10({a) {2) of the FPA requires the Commission to
consider the extent to which a project is consigtent with Federal
or state comprehensive plans for improving, developing, or
conserving a waterway or waterways affected by the project.

Under Section 10({a) (2}, Federal and state agencies filed a total
of 28 comprehensive plans of which staff identified 8 Vermont and
5 United States plans which are applicable. No conflicts were
found. Comprehensive plans relevant to this project are listed
in Section XI of the RA.

COMPREHENSIVE DEVELOPMENT

Sections 4(e) and 10{a) (1) of the FPA require the Commission
to give equal consideration to all uses of the waterway on which
a project is located. When the Commission reviews a project, the
recreational, fish and wildlife resources, and other
nondevelopmental values of the involved waterway are considered
equally with power and other deveclopmental values. In
determining whether, and under what conditions, a hydropower
license should be issued, the Conmission must weigh the various
economic apd environmental tradeoffs involved in the decision.

Staff considered the applicant's proposed enhancement
measures, Section 18 Fishway Prescriptions, agency-recommended
terms and conditions, our recommended enhancement measures, and
the no-action alternative under Sections 4(e) and 10(a) of the
FPA,.

A. Recommended Alternative

Staff considered several environmental enhancement measures
that would reduce the economic benefits of the project including:
a seasonal schedule of minimum flows, landscape improvements,
recreational enhancements, and downstream fish passage.

From staff's independent analysis of the environmental and
economic effects of the alternativea, I have selected the
applicant's proposal plus staff-recommended supplemental
enhancement measures as the preferred alternative. I have
selected this alternative because implementation of these
measures will enhance fisheries, aesthetics, water quality, and
recreational resources. Additionally, these measures will
increase public access to the project area.

The required enhancement measures will include:
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operating the project in instantaneous run-of-river
mode;

providing a minimum flow in the bypass reach of 10 cfs
from April 1 through November 15 and leakage flows from
November 16 through March 31;10/

providing a seasonal 15 cfs flow (April 1 through June
15 and September 15 through November 15) for operation
of the downstream fish passage facility;11/

providing plantings for visual screening of the
substation;

constructing, operating, and maintaining a parking
area, picnic facilities, and cance take-out, portage
trail, and put-in;

developing plans for flow monitoring during operation
and repair events;

implementing a Programmatic Agreement for the
management of cultural resources; and

constructing and operating downstream fish passage
facilities.

The project will generate an estimated 1.4 megawatts (MW} of
relatively low-cost electricity from a renewable energy resource
for use by CVPSC's customers. Positive, long-term benefits to
water quality, aquatic habitat, area aestheticas, recreational
resources, and cultural resources will result from operating the
project with my recommended enhancement measures. Though the
cost of these measures will reduce the existing power benefits of
the project, the project will still have net benefits over the
new license term compared to the least-cost alternative.

10/This 10 cfs flow includes an existing leakage flow that averages
4 cfs plus a dam spillage of 6 cfs.

Xl/Passage flow includes the 6 cfs year-round release as well as an
incremental release of 9 cfs during the passage seasons. The total
15 cfs flow muat be released through the fishway during the passage
seasons. This 15 cfs flow is based on preliminary design drawings
developed by CVPSC and filed with the Commission on November 30,

1993. The final design may require somewhat higher flowa (20 to 25
cfs) .

P T
’
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The primary costs associated with the Commission's
recommended enhancements will be: (1) operating in instantaneous
run-of-river mode at an annual levelized cost of $4,900; {2)
providing minimum spillage flow of 10 cfs {4 cfs leakage flow and
6 cfs released at the dam) to the bypass reach at an annual
levelized cost of $24,100; (3) providing plantings for visual
screening of the substation at an annual levelized cost of
$1,000; (4) constructing, operating, and maintaining a parking
area and adjacent picnic facilities; and a cance take-ocut,
portage trail, and put-in at an annual levelized cost of $3,000;
(5) developing plans for monitoring flows during operation and
maintenance events at an annual levelized cost of $1,000 and (6)
constructing and operating downstream fish passage facilities at
an annual levelized cost of $25,600.

In total, the regquired enhancement measures will reduce the
project’s levelized annual net benefits from $385,400 to
$325,800, or by $59,600.

C. Economic Costs of Additiopa)l Water Cuality Certificate
conditi

Two conditions included in VANR’S water quality certificate
for the Cavendish Project that will affect project economics were
considered unwarranted by the Commission’s staff. These
conditions, which will be included in this license as a matter of
law, require: a 10 cfs flow in the bypass from November 16
through March 31; and the development and implementation of a
plan to assess the impacts of various minimum bypass flows on the
bryophyte Scapania umbrosa.

We have calculated that the additional 10 cfs flow required
to meet the year-round 10 cfs bypass flow requirement will reduce
the project’s average annual generation by 175 MWH, thereby
decreasing yearly project benefits by an additional $17,200.

Condition I of the WQC requires that CVPSC develop a plan of
study for assessing the impact of alternative bypass flows on the
bryophyte Scapania umbrosa. The results of this study will be
used to assess the feasibility of increasing the minimum flows to
a level not to exceed 20 cfs. If the study results indicate that
the bryophyte populations could sustain additicnal flows, the
incremental 10 cfs needed to provide a total year-round flow of
20 cfs would result in an additional cost of $21,600 annually,
levelized over the 30 year license term.

The cost of conducting the bryophyte study, levelized over a
30-year license period, would result in an additional annual cost
of §$5,100.

In total, the enhancement measures required by the
Commission staff, Section 18 prescriptions, and additional WQC
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conditions will reduce the project's levelized annual net
benefits from $385,400 to $303,500, or by $81,900. 3Should the
results of the bryophyte study indicate that flows of 20 cfs are
warranted, the additional 10 cfs flow would reduce the project's
annual net benefits by $21,600 to $281,900. We believe that this
cost is feasible given the project's net economic benefits.

Based on review of the agency comments filed on this
project, and on staff's independent analysis and assessment of
the project pursuant to sections 4(e), 10{a){1), and 10{a} (2} of
the Act, I find that the Cavendish Project with the required
environmental enhancement measures is best adapted to a
comprehensive plan for the proper use, conservation, and
development of the Black River and other project related
resources.

EROJECT RETIREMENT

The Commnission has issued a Notice of Inquiry (NOI), dated
September 15, 1993, requesting comments that address numerous
issues involving the potential decommissioning of licensed
hydropower projects at some future time, based on project-
specific circumstances.l2/ The NOI states that the Commission
is not proposing new resulations at this time, but is inviting
comments on whether new ragulations may be appropriate.
Alternatively, the Commission may consider isguing a statement of
policy addressing the decommissioning of licensed hydropower
projects, or take other measures.

The Cavendish Project may be affected by future actions that
the Commission takes with respect to issues raised in the NOJI.
Therefore, the license includes Article 202, which reserves
authority to the Commission to require the Licensee to conduct
studies, make financial provisions, or otherwise make reasonable
provisions for decommissioning of the project in appropriate
circumstances.

By including Article 202, I do not intend to prejudge the
outcome of the NOI. I am simply including the article so that’
the Commniseion will he in a position to make any lawful and
appropriate changes in the terms and conditions of this license,
which is being issued during the pendency of the NOI, based on
the final outcome of that proceeding.

LICENSE TERM

In 1986, the Electric Consumers Protection Act (ECPA)
modified Section 15 if the FPA to specify that any license issued

A2/Notice of Inquiry, Project Decommissioning at Relicensing,
Docket No. RM93-23-000, September 15, 1993, S8 FR 48,991 (1993).
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under Section 15 shall be for a term which the Commission
determines to be in the public interest, but not less than 30
years, nor more than 50 years. We are following the same
guidelines in issuing subsequent licenses.l3/

Generally, we issue 30-year relicenses for projects that
include no substantial new construction or power-generating
expansion. We issue relicenses for 40 years or more for projects
that include substantial new construction or capacity increases.

We issue licenses of longer duration to ease the economic
impact of the new costs, and to encourage better comprehensive
development of the renewable power-generating resource. For the
same reason, we may issue longer duration licenses for projects
that include substantial or costly environmental mitigation and
enhancement measures. Licenses of longer duration, in these
instances, encourage license applicants (1) to be better
environmental stewards, and (2) to propose more balanced and
comprehensive development of our river bhasins,

CVPSC does not propose new development at the existing
project facilities. In light of the relatively modest
environmental enhancement costs involved, this subsequent license
for the Cavendish Project will be for a term of 30 years,

effective the first day of the month in which this license is
igsued. .

SUMMARY OF FINDINGS

The BA issued for this project includes background
information, analysis of impacts, support for related license
articles, and the basis for the finding of no significant impact
on the environment. Issuance of this license is not a major

federal action significantly affecting the quality of the human
environment .

The design of this project is consistent with engineering
safety standards. The project will be safe if operated and
maintained in accordance with the requirements of this license.
Analysis of related issues 18 provided in the S&DA prepared for
the Cavendish Project and available in the Commission's public
file for this project.

I conclude that the Cavendish Project does not conflict with
any planned or authorized development, and it is best adapted to

the comprehensive development of the Black River for beneficial
public uses.

13/ A subsequent license is issued for a minor project whenever

Sections 14 and 15 of the FPA were waived in the project's original
license.
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_15.
T rect X

{A) This license is issued to CVPSC for a period of 30
years, effective the first day of the month in which it is
issued. Thia license is asubject to the terms and conditioas of
the FPA, which is incorporated by reference as part of this
license, and subject to the regqulations the Commission issues
under the provisions of the FPA.

{B) The project consists of:

{1} All lands, to the extent of the Licensee's interests in
those lands, shown by exhibit G.

Exhibit G FERC No. Showing
G-1 2489-6 Project Map

(2} Project works consisting of: (1) a 11l1-foot-long
concrete gravicty dam consisting of (a) a 90-foot-long, 25-foot-
high north section topped with 6é-foot-high hinged flashbhoards and
{b) a 21-foot-long, 6-foot-high south section topped with 2.5-
foot-high flashhoards, which alsoc serves as an emergency
spillway: {(2) a submerged entrance, concrete intake structure on
the north bank with a manually operated head gate, and inclined
trash rack; (3) a powerhouse, 34 feet wide and 64 feet long,
housing three horizontal Frances turbines with a total installed
capacity of 1,440 kilowatts (kW); (4) a 10-acre impoundment, 0.6
miles leng, having a usable storage capacity of 18.4 acre-feet at
884.13 feet mean sea level (msl); (5) a 180-foot-long power
tunnel from the intake to the penstock; (6) a 6-foot-diameter,
steel penstock extending 1,250 feet from the downstream end of
the power tunnel to the powerhouse; (7) a 64-foot-long by 34-
footr-wide powerhouse that contains three horizontal shaft Francis
turbine generators with a combined installed capacity of 1,440
kilowatts (kW), and a hydraulic range of 19 to 226 cubic feet per
second (cfs); and (8) appurtenant facilities.

The project works generally described above are more
specifically shown and described by those portions of exhibits A
and F shown below:

- The following sectionas of exhibit A filed on
December 31, 1991, along with the supplemental filing on
August 2, 1993:

The generator description on page A-1; the turbine
description on page A-1; and the additional mechanical and
electrical equipment described elsewhere on pages A-2
through A-4 of the exhibit A,

<~
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Exhibit P - The following exhibit F drawings filed on
December 31, 1991, along with the revisions filed on August

2, 1993,
Exhibit FFRC No, Showing
F-1 2489-4 BExisting Conditiocns
F-2 2489-5 Existing Conditions

(3) All of the structures, fixtures, equipment or
facilities used to operate or maintain the project, all portable
property that may be employed in connection with the project, and
all riparian or other rights that are necessary or appropriate in
the operation or maintenance of the project.

{(C) The exhibits A, F, and G described above are approved
and made part of the license.

{D) The following sections of the FPA are waived and
excluded from the license for this minor project:

4(b), except the second sentence; 4(e), insofar as it relates to
approval of plans by the Chief of Engineers and the Secretary of the
Army; 6, insofar as it relates to public notice and to the acceptance
and expression in the license of terms and conditions of the FPA that
are wvaived here; 10{c). insofar as it relates to depreciation reserves;
10{d}; 10(f); 14, except insofar as the power of condemnation is
reserved; 15; 16; 19; 20; and 22.

(B) This license is subject to the articles set forth in
Form L-12 (October 1975), entitled, "Terms and Conditions of
License for Constructed Minor Project Affecting the Interests of
Interstate or Foreign Commerce®", and the following additional
articles.

Article 201. The Licensee shall pay the United States an
annual charge, effective the first day of the month in which this
license is issued, for the purpose of reimbursing the United
States for the cost of administration of Part I of the FPA, as’
determined by the Commission. The authorized installed capacity
for that_purpose is 1,920 horsepower.

. The Commission reserves authority, in the
context of a rulemaking proceeding or a proceeding specific to
this license, to require the Licensee at any time to conduct
studies, make financial provisions, or otherwise make reasonable
provisions for decommissioning of the project. The terms of this
article shall be effective unless the Commigsion, in Docket No.
RM93-23, finds that the Commission lacks statutory authority to
require such actions or otherwise determines that the article
should be rescinded.
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Article 401. The Licensee shall operate the project in a
run-of-river mode, except as allowed in the following two
paragraphs. The Licensee shall at all times act to minimize
fluctuations in the surface elevation of the Cavendigh
impoundment by maintaining a discharge from the project such
that, at any point in time, flows, as measured immediately
downstxeam from the project tailrace and bypass reach,
approximate the sum of the flows to the project impoundment.

During the repair or replacement of flashboards, or
maintenance that requires lowering of the impoundment water
level, the water surface level of the impoundment shall be drawn
to the dam crest, and the project operated continuously in a true
run-of -river mode by passing all flows through the turbines.
Scheduled drawdowns below the crest of the dam shall be made only
after consultation with the Vermont Agency of Natural Resources
(VARR) and the U.S. Fish and Wildlife Service (FWS) and approval
by the Commission.

After the installation or maintenance is complete, the
following instantaneous mipimum flows shall be released
downstream of the project as the impoundment is refilled: 42
cubic feet per second (cfs}) from June 1 to September 30; 83 cfs
from October 1 to March 31; and 332 cfs from April 1 to May 31.
When natural inflow to the project is insufficient to meet these
flow passage requirements and £ill the impoundment, the
impoundment shall be refilled while releasing 90 percent of the
instantanecus inflow at all times through the turbines.

Run-of-river operation may be temporarily modified, if
required by operating emergencies that are beyond the control of
the Licensee, or for short periods upon mutual agreement among
the Licensee, VANR, and FWS. If the flow is so modified, the
Licensee shall notify the Commission as soon as possible, but no
later than 10 days after each such occurrence.

Article 402. The Licensee shall provide to the bypassed
reach of the Black River a continuous minimum flow of 10 cubic.
feet per second {cfs), or inflow, whichever is less, to enhance
the aesthetics and aquatic habitats of the project area. This
flow shall be comprised of dam leakage plus spill via a port(s)

in the dam or flow through the required downstream fish passage
facilities.

If the inatantaneous inflow falls below the hydraulic
capacity of the turbine unit plus the spillage requirement, all
inflows shall be spilled at the dam.

The bypass flow may be temporarily modified, if reguired by
operating emergencies beyond the control of the Licensee, or for
short periods upon agreement among the Licensee, the U.S. Fish
and Wildlife Service, and the Vermont Agency of Natural
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Resources. If the flow is so modified, the Licensee shall notify
the Commission as soon as possible, but no later than 10 days
after each such occurrence.

Article 403. Within 6 months of license issuance, the
Licensee shall file with the Commission, for approval, a plan to
monitor inflow to the project and outflow from the project both
below the tailrace and in the bypassed reach to document
compliance with run-of-river operation and provision of
downstream flows during impoundment refilling, required by
Article 401, and the 10 cubic feet per second minimum

instantaneous flow in the bypassed reach, required by Article
402.

The plan shall include, at a minimum, the following items:

{1) the specific methods to provide the specified minimum
flows;

(2) a schedule for installing all flow measuring devices;
(3} the planned locations of the flow measuring devices;

(4) the design of the devices, including any pertinent
hydraulic calculations;

(5} operating measures that will minimize the effects of
lag time and deviations from txrue run-of-river
conditions below the project;

(6} the method of flow data collection, and provisions for

providing data to the regulatory agencies in a timely
mannerxr; and

{7) a provision to provide the project's turbine rating
curve to the Vermont Agency of Natural Resources within
90 days of the Commission's approval of the plan.

The Licensee ghall prepare the plan after consultation with
the U.S. Pish and Wildlife Service, the U.S. Geological Survey,
and the Vermont Agency of Natural Resources.

The Licensee shall include with the plan documentation of
agency consultation, copies of comments and recommendations on
the completed plan after it has been prepared and provided to the
agencies, and specific descriptions of how the agencies' comments
are accommodated by the plan.

The Licensee shall allow a minimum of 30 days for the
agencies to comment and to make recommendations before filing the
plan with the Commigsion. If the Licensee does not adopt a
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recommendation, the filing shall include the Licensee's reasons,
based on site-gpecific information.

- The Commission reserves the right to require changes to the
plan. Upon Commission approval, the Licensee shall implement the
plan, including any changes required by the Commission.

Article 404. The Licensee shall maintain the level of the
Cavendish impoundment no lower than & inches below the crest of
the flaghboards, except during periods when the project's control
system is not functioning or the flaghboards have failed. When
the control system is not functioning, the impoundment shall be
maintained no lower than 12 inches below the crest of the
flashboards. The Licensee shall manage the impoundment level
such that changes in excess of minus 2 feet from the normal
operating level are eliminated.

Within é months of license issuance, the Licensee shall file
with the Commission, for approval, a plan that describes the
measures that will be used to manage impoundment level.

The Licensee shall prepare the plan after consultation with
the Vermont Agency of Natural Resources.

The Licensee shall include with the plan documentation of

agency consultation, copies of comments and recommendations on
the completed plan after it has been prepared and provided to the
agency, and specific descriptions of how the agency's comments
are accommodated by the plan.

The Licensee shall allow a minimum of 30 days for the agency
to comment and to make recommendations before filing the plan
with the Commission. If the Licensee does not adopt a
recommendation, the f£iling shall include the Licensee's reasons,
based on project-specific information.

The Commission resexves the right to require changes to the
plan. Upon Commission approval, the Licensee shall implement the
plan, including any changes required by the Commission.

Article 405. Within 4 months of license issuance, the
Licensee shall file with the Commisaion, for approval, detailed
design drawings of the Licensee's interim downstream fish passage
facilities, together with a schedule to construct/install the
facilities. The filing shall include the design flows needed for
the effective operation of and the attraction of anadromous fish
to the facilities.

The Licensee shall develop the drawings and schedule in
consultation with the U.S. Fish and Wildlife Service and the
Vermont Agency of Natural Resources.
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The Licensee shall include with the filing documentation of
agency consultation, copies of comments and recommendations on
the completed drawings and schedule after they have been prepared
and provided to the agencies, and specific descriptions of how
the agencies' comments are accommodated by the filing.

The Licensee shall allow a minimum of 30 days for the
agencies to comment and to make recommendations before f£iling the
drawings and schedule with the Commission. If the Licensee does
not adopt a recommendation, the filing shall include the
Licensee's reasons, based on project-specific information.

The Commission reserves the right to require changes to the
drawings and schedule. Upon Commission approval, the Licensee
shall implement the plans for interim downstream passage
facilities, including any changes required by the Commission.

The Licensee shall operate the interim downstream fish
passage facllities yearly from April 1 through June 15, and from
September 15 through November 15, until permanent fish passage
facilities are completed.

If new laformation concerning the timing of migrating
juveniles warrants it, the operational dates of the facilities
may be modified, after approval by the Commission.

Wwithin 6 months of license issuance, the

Artjicle 406.
Licensee shall file with the Commission, for approval, detailed
design drawings of the Licensee's permanent downstream fish
passage facilities, together with a schedule to construct/install
the facilities.

The Licensee shall develop the drawings and schedule in
consultation with the U.8. PFish and Wildlife Service and the
Vermont Agency of Natural Resources.

The Licensee shall include with the filing documentation of
consultation, copies of comments and recommendations on the ;
completed drawings and schedule after they have been prepared and
provided to the agencies, and specific descriptions of how the
agencies' comments are accommodated by the f£iling.

The Licensee shall allow a minimum of 30 days for the
agencies to comment and to make recommendations before f£iling the
drawings and schedule with the Commission. If the Licensee does
not adopt a recommendation, the filing shall include the
Licensee's reasons, based on project-specific information.

The Commission reserves the right to require changes to the
drawings and schedule. Upon Commission approval, the Licensee
shall implement the plans for permanent downstream passage
facilities, including any changes required by the Commnission.
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Article 407, Within one year of license issuance, the
Licensee shall file with the Commission, for approval, a plan for
cperating, maintaining, and monitoring the effectiveness of the
permanent downstream fish passage facilities.

The plan shall include provisions for operating the
facilities yearly from April 1 through June 15, and from
September 15 thwrough November 15, unless new information
concerning the timing of migrating Atlantic salmon juveniles
warrants a modification of these operating periods. Operating
periods may be modified only after approval from the Commission.

The plan shall establish the flows required for operating
the passage facility and attracting anadromous fish to the
facility during its operation.

The Licensee shall develop the plan in consultation with the
U.S. Fish and Wildlife Service and the Vermont Agency of Natural
Resources. -

The Licensee shall include with the filing documentation of
agency consultation, copies of comments and recommendations on
the completed plan aftexr it has been prepared and provided to the
agencies, and specific descriptions of how the agencies' comments
are accommodated by the plan.

The Licensee shall allow a minimum of 30 days for the
agencies to comment and to make recommendations before filing the
plan with the Commission. If the Licensee does not adopt a
recommendation, the filing shall include the Licensee's reasons,
based on project-specific information.

The Commission reserves the right to require changes to the
plan. Upon Commission approval, the Licensee shall implement the
plan, including any changes required by the Commission.

Article 408. Authority is reserved by the Commission to
require the Licensee to construct, operate, and maintain, or to
provide for the construction, operation, and maintenance of, such
fishways as may be prescribed by the Secretary of the Intexior
under Section 18 of the Federal Power Act.

4 Within 6 months of license issuance, the
Licensee shall file with the Commission, for approval, a plan for
assesging the impact of alternative bypass flows on the bryophyte
Scapania umbrosa, located within the Cavendish Gorge area, for
the 5 years of project operation following license issuance.

The monitoring plan shall include a schedule for: (1)
implementing the program; (2) consulting with the Vermont Agency
of Natural Resources (VANR) concerning the results of the




-22-

monitoring; and (3) £iling the monitoring results and agency
comments with the Commission.

The Licensee shall prepare the plan after consultation with
the VANR.

The Licensee shall include with the filing documentation of
agency consultation, copies of comments and recommendations on
the completed plan after it has been prepared and provided to the
agency, and specific descriptions of how the agency's comments
are accommodated by the plan.

The Licensee shall allow a minimum of 30 days for the agency
to comment and to make recommendations before filing the plan
with the Commission. If the Licensee does not adopt a
recommendation, the filing shall include the Licensee's reasons,
based on project-specific information.

The Commission reserves the right to require changes to the
plan. Upon Commission approval, the Licensee shall implement the
plan, including any changes required by the Commission.

The Commission reserves the authority to increase the
project's minimum bypass flow up to 20 cfs, if the results of
studies on the effects of bypass flows on populations of the

bryocphyte Scapania umbrosa located in Cavendish Gorge indicate
that f£lows up to 20 cts would not produce a significant adverse
effect on these populations.

. Within 6 months of license issuance, the
Licensee shall file with the Commission, for approval, a plan for
the proper disposal of debris associated with project operation,
incluvding trashrack debris.

The Licensee shall prepare the plan after consultation with
the Vermont Agency of Natural Resources.

The Licensee gshall include with the filing documentation of
agency consultation, copies of comments and recommendations on
the completed plan after it has been prepared and provided to the
agency, and specific descriptions of how the agency's comments
are accomnodated by the plan.

The Licensee shall allow a minimum of 30 days for the agency
to comment and to make recommendations before filing the plan
with the Commission. If the Licensee does not adopt a
recommendation, the filing shall include the Licensee's reasons,
based on project-specific information.

The Coommission reserves the right to require changes to the
plan. Upon Commission approval, the Licensee shall implement the
plan, including any changes required by the Commission.
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Article 411. At least 90 days before the start of any
project maintenance or repair work involving the river, including
desilting of the dam impoundment, the Licensee shall file with
the Commission, for approval, a plan to implement its proposed
actions, including impoundment draw-downs to facilitate
repair/maintenance work, and tailrace dredging.

The Licensee shall prepare the plan after consultation with
the Vermont Agency of Natural Resources.

The Licensee shall include with the filing documentation of
agency consultation, copies of comments and recommendations on
the completed plan after it has been prepared and provided to the
agency, and specific descriptions of how the agency's comments
are accommodated by the plan.

The Licensee shall allow a minimum of 30 days for the agency
to comment and to make recommendations before filing the plan
with the Commission. If the Licensee does not adopt a
recommendation, the filing shall include the Licensee's reasons,
based on project-specific information.

The Commission reserves the right to require changes to the
plan. Upon Commission approval, the Licensee shall implement the
plan, including any changes required by the Commission.

Article 412. The Licensee shall implement the provisions of
the "Programmatic Agreement Among the Federal Energy Requlatory
Commission, The Vermont Division of Historic Preservation, and
the Advisory Council on Historic Preservation for Managing
Historic Properties Affected by Continuing to Operate the
Cavendish Hydroelectric Project, Project Ro. 248%." The
Commiasion reserves the right to require changes to the Cultural
Resources Management Plan incorporated as part of the
Programmatic Agreement at any time during the term of the
license.

Article 413. Within 6 months of license issuance, the
Licensee shall file with the Commission, for approval, a final
recreation plan. The plan shall be based on the facilities
described in: pages E.5-28 to E.5-31 of the application for
relicense, filed in December 1991; responses to Additional
Information Requests No. 10, 11, and 13, filed in August 1993;
and a July 15, 1994 letter from Bruce M. Peacock to Lois D.
Cashell.

The final plan shall provide for the following recreational
enhancements at the project: (1) a public parking area for eight
vehicles near the existing powerhouse and maintenance buildings:
(2) a picnic area with three picnic tables and benches near the
proposed parking area; (3) a trailhead, directional signs, and

e 1
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trail improvements for the existing B00-foot-long trail from the
parking area to a fishing and cance launching site located
downstream of the powerhouse; (4) a scenic overlook and
interpretative platform located downstream of the powerhouse; (5)
a locked gate across the east side access rcad with a sign on the
gate directing people to the recreation facilities on the west
side of the river; (6) a canoe take-out, portage trail, and put-
in on the west side of the river; (7) signs directing canoeists
to the portage facilities; and (8) "banger Dam® signs on the boat
barrier.

The final plan shall include, at a minimum, the folliowing:
{1) final site plans for the recreation facilities cited above;
(2) design drawings of the directional and warning signs and a
description of where they will be located; (3) a discussion of
how the facilities will conform to the guidelines established by
the Architectural and Transportation Barriers Compliance Board
(Federal Register, Vol. 56, No. 144); (4) erosion and sediment
control measures, designed in consultation with the Soil
Conservation Service, which shall be implemented during
construction; (5) the entity responsible for operating and
maintaining the facilities; and (6) an implementation schedule
not to exceed 6 months £from the date of the plan's approval.

The Licensee's design of recreatiomal facilities shall
conform Lo Lhe national standards escablished by the
Architectural and Transportation Barriers Compliance Board
pursuant to the Americans with Disabilities Act of 1990.

The Licensee shall file the plan after consultation with the
Vermont Agency of Natural Resources, the Village of Cavendish,
and the Soil Conservation Service.

The Licensee shall include with the filing documentation of
consultation, copies of comments and recommendations on the
completed plan after it has been prepared and provided to the
entities, and specific descriptions of how the entities' comments
are accommodated by the plan. .

The Licensee shall allow a minimum of 30 days for the
entities to comment and to make racommendations before filing the
plan with the Commission. If the Licensece does not adopt a
recommendation, the filing shall include the Licensee's reasons.
based on project-specific information.

The Commission reserves the right to require changes to the
plan. No land-disturbing or land-clearing activities for
recreatiopal faciliries shall begin until the Licensee is
notified by the Commission that the plan is approved. Upon
Cormission approval, the Licensee shall implement the plan,
including any changes required by the Commission.
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Within 90 days of completion of construction, the Licensee
shall file as-built drawings of the recreation facilities with
the Commission.

Article 4314. Within 6 months of license issuance, the
Licensee shall file with the Commission, for approval, a
landscaping plan to reduce the visual intrusiveness of the
substation adjacent to the project. The plan shall include
diagrams indicating the locations of proposed landscaping and a
schedule for implementation of the plan.

The Licensee shall prepare the plan after consultation with
the Vermont Agency of Natural Resources.

The Licensee shall include with the filing documentation of
agency consultation, copies of comments and recommendations on
the completed plan after it has been prepared and provided to the
agency, and specific descriptions of how the agency's comments
are accommodated by the plan.

The Licensee shall allow a minimum of 30 days for the agency
to comment and to make recommendations before filing the plan
with the Commission. If the Licensee does not adopt a
recommendation, the filing shall include the Licensee's reasons,
based on project-specific information.

The Commission reserves the right to require changes to the
plan. Upon Commission approval, the Licensee shall implement the
plan, including any changes reguired by the Commission.

Article 415. (a) In accordance with the provisions of this
article, the Licensee shall have the authority to grant
permission for certain types of use and occupancy of project
lands and waters and to convey certain interests in project lands
and waters for certain types of use and occupancy, without prior
Commission approval. The Licensee may exercise the authority
only if the proposed use and occupancy is consistent with the
purposes of protecting and enhancing the scenic, recreational,-
and other environmental values of the project. For those
purposes, the Licensee shall also have continuing responsibility
to supervise and control the use and occupancies for which it
grants permission, and to monitor the use of, and ensure
compliance with the covenants of the instrument of conveyance
for, any interests that it has conveyed, under this article.

If a permitted use and occupancy violates any condition of this
article or any other condition imposed by the Licensee for
protection and enhancement of the project's scenic, recreational,
or other environmental values, or if a covenant of a conveyance
made under the authority of this article is violated, the
Licensee shall take any lawful action necessary to correct
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the violation. For a permitted use or occupancy, that action
includes, if necessary, canceling the permission to use and
occupy the project lands and waters and requiring the removal
of any non-complying structures and facilities.

{b} The type of use and occupancy of project lands and
water tor which the Licensee may grant permission without prior
Commigsion approval are:

{1) landscape plantings;

(2) non-commercial piers, landings, boat docks,
or similar structures and facilities that can
accommodate no more than 10 watercraft at a
time and where said facility is intended to
serve single-family type dwellings;

embankments, bulkheads, retaining walls, or
similar structures for ercsion control to
protect the existing shoreline; and

(4) Food plots and other wildlife enhancement.

To the extent feasible and desirable to protect and enhance
the project's scenic, recreational, and other environmental
values, the Licensee shall require multiple use and occupancy of
Eacilities for access to project lands or waters. The Licensee
shall also ensure, to the satisfaction of the Comission's
authorized representative, that the use and occupancies for which
it grants permission are maintained in good repair and comply
with applicable state and local health and safety requirements.
Before granting permission for construction of bulkheads or
retaining walls, the Licensee shall:

{1} inspect the site of the proposed
construction;

(2) consider whether the planting of vegetation
or the use of riprap would be adequate to
control erosion at the site; and

determine that the proposed construction is
needed and would not change the basic contour
of the reservoir shoreline.

To implement this paragraph (b), the Licensee may, among
other things, establish a program for issuing permits for the
specified types of use and occupancy of project lands and waters,
which may be subject to the payment of a reasonable fee to cover
the Licensee's costs of administering the permit program. The
Commission reserves the right to require the Licensee to file a
description of its standards, guidelines, and procedures for
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implementing this paragraph (b) and to require modification of
those standards, guidelines, or procedures.

(c) The Licensee may convey easements or rights-of-way
across, or leases of, project lands for:

(1) replacement, expansion, realignment, or
maintenance of bridges or roads where all
necessary state and federal approvals have
been obtained;

storm drains and water mains;

sewers that do not discharge into project
waters;

minor access roads;

telephone, gas, and electric utility
distribution lines;

non-project overhead electric transmission
lines that do not require erection of support
structures within the project boundary;

submarine, overhead, or underground major
telephone distribution cables or major
electric distribution lines (69-kV or less);
and

water intake or pumping facilities that do
not extract more than one million gallons per
day from a project reservoir.

No later than January 31 of each year, the Licensee shall
file three copies of a report briefly describing for each
conveyance made under this paragraph (c¢) during the prior
calendar year, the type of interest conveyed, the location of the
lands subject to the conveyance, and the nature of the use for
which the interest was conveyed. If no conveyance was made
during the prior calendar year, the Licensee shall so inform the
Commission and the Regional Director in writing mo later than
January 31 of each year.

{d) The Licensee may convey fee title to, easements or
rights-of-way across, or leases of project lands for:

(1) construction of new bridges or roads for
which all necessary state and federal
approvals have been obtained;

AT T T
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sewer or effluent lines that discharge into
project waters, for which all necessary
federal and state water quality certification
or permits have been obtained;

other pipelines that cross project lands or
waters but do not discharge into project
waters;

non-project overhead electric transmission
lines that require erection of support
structures within the project boundary, for
which all necessary federal and state
approvals have been obtained;

private or public marinas that can
accommodate no more than 10 watercraft at a
time and are located at least one-half mile
(measured over project waters) from any other
private or public marina;

recreational development consistent with an
approved Exhibit R or approved report on
recreational resources of an Exhibit E; and

other uses, if: (i) the amount of land
conveyed for a particular use is five acres
or less; (ii) all of the land conveyed is
located at least 75 feet, measured
horizontally, from projech waters at normal
gsurface elevation; and (iii) no more than 50
total acres of project lands for each
project development are conveyed under this
clause (d) (7) in any calendar year.

At least 60 days before conveying any interest in project
lands under this paragraph {d), the Licensee mist submit a letter
to the Director, Office of Hydropower ILicensing, stating its
intent to convey the interest and briefly describing the type of
interest and location of the lands to be conveyed {(a marked
exhibit G or K map may be used), the nature of the proposed use,
the identity of any federal or state agency official consulted,
and any federal or state approvals required for the proposed use,
Unless the Director, within 45 days from the filing date,
requires the Licensee to file an application for prior approval,
the Licensee may convey the intended interest at the end of that
period.

(e} The following additional conditions apply to any
intended conveyance under paragraph (c) or (d) of this article:

- - - - - e -
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{1} Before conveying the interest, the Licensee shall
consult with federal and state fish and wildlife or recreation

agencies, as appropriate, and the State H;storic Preservation
Officer.

(2} Before conveying the interest, the Licensee shall
determine that the proposed use of the lands to be conveyed is
‘not inconsistent with any approved exhibit R or approved report
on recreational resources of an exhibit E; or, if the project

does not have an approved exhibit R or approved report on

recreational resources, that the lands to be conveyed do not have
recreational value.

(3) The ipstrument of conveyance must include the following
covenants running with the land: (i) the use of the lands
conveyed shall not endanger health, create a nuisance, or
otherwise be incompatible with overall project recreational use;
(ii} the grantee shall take all reasonable precautions to insure
that the construction, operation, and maintenance of structures
or facilities on the conveyed lands will occur in a manner that
will protect the scenic, recreational, and environmental values
of the project; and (iii) the grantee shall not unduly restrict
public access to project waters.

{4) The Commission resexves the right to require the
Licensee to take reasonable remedial action to correct any
violation of the terms and conditions of this article, for the
protection and enhancement of the project's scenic, recreational,
and other environmental values.

(f} The conveyance of an interest in project lands under
this article does not in itself change the project boundaries.
The project boundaries may be changed to exclude land conveyed
under this article only upon approval of revised exhibit G or K
drawings (project boundary maps) reflecting exclusion of that
land. Landa conveyed under this article will be excluded from
the project only upon a determination that the lands are not
necessary for project purposes, such as operation and
maintenance, flowage, recreation, public access, protection of
environmental resources, and shoreline control, including
shoreline aepthetic values. Absent extraordinary circumstances,
proposals to exclude lands conveyed under this article from the
project shall be consolidated for consideration when revised
exhibit G or K drawings would be filed for approval for other
purposes.

(g} The authority granted to the Licensee under this

article shall not apply to any part of the public lands and
reservations of the United States included within the project
boundary.
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{F) The Licensee shall serve copies of any Commission
filing required by this order on any entity specified in this
order to be consulted on matters related to that filing. Proof
of service on these entities must accompany the filing with the
Commiscion.

{G} This order is issued under authority delegated to the
Director and congtitutes final agency action. Reguests for
rehearing by the Commission may be filed within 30 days of the
date of issuvance of this order, pursuvant to 10 C.F.R. Section
385.713. The filing of a reguest to rehearing does not operate
as a stay of the effective date of this order or of any other
data specified in this order, except as specifically ordered by
the Commission. The Licensee's failure to file a request for
rehearing shall constitute acceptance of this order.

Fred R. Springer
Director, Office of Hydropower Licensing
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SUMMARY

On December 31, 1991, Central Vermont Public Service
Corporation, Inc. (CVPSC! filed an application with the Federal
Energy Regulatory Commission (Commission) for a subsequent
license for the existing 1.4-megawatt (MW) Cavendish
Hydroelectric Project. The project is located on the Black River
in the Town of Cavendish, Windsor County, Vermont. CVPSC
supplemented its application with additional information in
August 1993. The cuxrent license for this project expired on
December 31, 1993. No new capacity is proposed for this project.

This environmental assessment (EA) prepared for the
Cavendish Project analyzes and evaluates the effects associated
with the issuvance of a subsequent license for the existing
hydropower development and recommends terms and conditions to
become a part of any license issued. For any license issued, the
Commission must determine that the project adopted will be besat .
adapted to a comprehensive plan for improving or developing a
waterway. In addition to the power and development purposes for
which licenses are issued, the Comnission must give equal
consideration to the purpose of energy conservation; the
protection and enhancement of f£fish and wildlife, aesthetics, and
cultural resources; and the protection of recreational
oppoxtunities. This EA for the Cavendish Proiect reflects the
Commission's consideration of these factors.

Based on the lawful conditions contained in Vermont's Water
Quality Certificate issued for the Cavendish Project, which would
be included in any license issued, plus our consideration of all
developmental and nondevelopmental resource interests related to
the project, the following eight measures to protect and enhance
environmental resource values should be included in any license
igsued for the Cavendish Project.

The licensee should: (1) operate the project in such a
manner that inflows to the project impoundment equal the flows
below the confluence of the bypass reach and the project tailrace
{instantaneous run-of-river mode); (2) refill the impoundment by
reducing downstream flows following the reinstallation of
Elashboaxds or an approved special maintenance event requiring a
drawdown, but to no less than the Aquatic Base Flow (ABF) -- June
1 to September 30 -- no less than 42 cfs; October 1 to March 31 -
- no less than 83 cfs; and April 1 to May 31 -- no less than 332
cfs; (3) provide a year-round minimum flow of 10 cfs in the
bypass reach for aesthetic, recreation, and fisheries
enhancements; (4) implement a study to determine flow effects on
the rare bryophyte Scapania umbrosa; (5) develop and maintain
recreational enhancements, including a parking area, plcnic
facilities, scenic outlook and interpretative platform, relevant
signage, and a camoe portage; (6) provide plantings for visual
screening of the project substation; (7) construct and operate
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downstream fish passage as prescribed by the U.S. Department of
the Interior, pursuant to Section 18 of the Federal Power Act

(FPA); and (8) implement a Programmatic Agreement for management
of cultural resources.

These environmental measures would protect or enhance
fisheries resources, water guality, recreational and aesthetic
resources, and undiscovered properties eligible for listing on
the National Register of Historic Places. In addition, the
electricity generated from the project would be beneficial
because it would: continue to reduce the use of fossil-fueled,
electric generating planta; conserve nonrenewable energy
resources; and continue to reduce atmospheric pollution.

No reasonable action alternatives to the project have been
identified for assessment. The no-action and decommissioning
alternatives have been considered and are addressed in the
environmental analysis and the comprehensive development sections
of this BA. Denial of the license would mean that about
6,108,500 kilowatt-hours (kWh) of electric energy gemeration per
year at the Cavendish Project would be lest, and no measures
would be implemented to protect and enhance existing
environmental resources.

The Vermont Agency of Natural Resources (VANR) received
CVPSC's original application for Watexr Quality Certification
pursuant to Section 401 of the Clean Water Act on October 9,
1992. On September 9, 1993, the VANR, Department of
Envirommental Conservation, conducted a hearing on the
application. VANR, on October 7, 1993, issued a Water Quality
Certificate to CVPSC for the Cavendish Project.

Pursuant to Section 10(j) of the FPA, we make a
determination that the recommendations of the Pederal and state
fish and wildlife agencies regarding the enhancement of fish,
wildlife, and their habitar are consistent with the purposes and
requirements of Part I of the FPA and applicable law. Section
10(]) of the FPA requires the Commission to include license
conditions, based on recommendations of Federal and state fish
and wildlife agencies, for the protection and enhancement of fish
and wildlife resources. We have addressed the concerns of the
Federal and state fish and wildlife agencies and made
recommendations consiatent with those of the agencies.

Under Section 18 of the FPA, Interior has prescribed the

construction, operation and maintenance of a downstream fishway
at the projeck.

Based on our independent analysis of the project, including
our consideration of all relevant economic and environmental
concerns, we conciude in this EA that: (1) the Cavendish
Hydroelectric Project, with our recommended environmental
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measures and other special license conditions, would be best
adapted to a comprehensive plan for the proper use, conservation,
and development of the Black River and other project-related
resources; and (2) issuance of a subsequent license for the
Cavendish Project would not constitute a major Federal action
significantly affecting the quality of the human environment.




ENVIRONMENTAL ASSESSMENT

FEDERAL ENERGY REGULATORY COMMISSION
OFFICE OF HYDROPONER LICENSING,
. DIVISION OF PROJECT REVIEW

Cavendish Hydroelesctric Project
FERC Project No. 2489 -- Vermont

INTRODUCTION

The Federal Energy Regulatory Commission issued the
cavendish Hydroelectric Project Draft Environmental Assessment
(DBRA) for comment on April 29,1994. In response, we received
three comment letters listed in Section IV.C, Comments on the
DEA. All timely-filed corment letters were reviewed by the
staff. The sections of the DEA that have been modified as a
result of comments received are identified in the staff responses
to the right of the letters of comment, in Appendix A.

I. APPLICATION

On December 31, 1991, Central Vermont Public Service
Corporation, Inc. (CVPSC or applicant) filed an application with
the Federal Energy Regulatory Commission (Commigssion) for a
subsequent license for the Cavendish Hydroelectric Project. The
1.4-megawatt (MW) project im located on the Black River in the
Town of Cavendish, Windsor County, Vermont {see Figure 1). The
project does not occupy any United States lands.

II. PURPOSE AND NEED FOR ACTION
A. Purpose of Actiocn

This environmental analysis assesses the impacts associated
with issuing a subsequent license for the constructed project,
alternatives to the proposed project, and makes recommendations
to the Commission on whether to issue a license, and if so,
recommends terms and conditions to become part of any license
igsued. The Pederal Power Act (FPA) provides the Commission with
the exclusive authority to license nonfederal water power
projects on navigable waterways and Federal lands.

In deciding whether to issue any license, the Commission
must determine that the project adopted will be best adapted to a
comprehensive plan for improving or developing a waterway. 1In
addition to the power and developmental purposes for which
licenses are issued, the Commission must give equal consideration
to the purposes of energy conservation; the protection and
enhancement of fish and wildlife (including related spawning
grounds and habitat): the protection of recreational
opportunities; and the preservation of other aspects of
envirommental quality.
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Issuing a subsequent license for the project would allow
CVPSC to continue to own and operate the Cavendish Project for
the term of the license, making electric power from a renewable
resource for its customers. The project generates an average of
about 6,108,500 kilowart-hours (kWh) of energy annually.

In this environmental assessment {(BA), we, the Commission
staff, assess the environmental and economic effects of (1)
continuing to operate the project with the enhancements proposed
by CVPSC, (2) adding future fish passage facilities as prescribed
by other agencies, and (3) operating the project as proposed by
CVPSC with our additional recommended envirohmental measures. We
also consider the effects of the no-action altermative (continued
operation of the project with no changes or enhancements) and the
project decommissioning altermative.

B. Need for Power

CVPSC is a domestic corporation. To consider the need for
power we evaluated the regional need for power.

The Cavendish Hydroelectric Project is located in the New
England Power Pool (NEPOOL) area of the Northeast Power
Coordinating Council (NPCC) Regional Electric Reliability Council
region. As reported in the June 1993 EBlectricity Supply and
Demand report issued by the North American Blectric Reliability
Council (NERC), NEPOOL is forecasting an average annual increase
in peak energy demand of 2.4 percent during summer months and 2.1
percent during winter months for the 1993 to 2002 planning
period. During the same time period, NEPOOL is forecasting an
annual decrease in planned capacities of 0.6 percant during the
summer and 0.3 percent during the winter. The decrease in
planned capacities is due primarily to the retirement of
facilities offsetting planned facilities.

The continued operation of the Cavendish Project would be
useful in meeting a small part of the need for power projected by
the NPCC. .

IXII. PROPOSED ACTION AND ALTERMATIVES
A. Proposed Action
1, Project Description

The Cavendish hydroelectric facility, originally developed
by the Claremont Power Company in 1907, is located in the Town of
Cavendish, Vermont, 20.8 miles upstream of the Black River's
confluence with the Connecticut River. The drainage area
upstream of the project is approximately 83 square miles. The
project, owned and operated by CVPSC, is currently licensed to
operate as a daily peaking facility.
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The constructed Cavendish Project (Figqure 2) consists of a
concrete gravity dam with two spillway sections: (a) the North
gection, 90 feet long by 25 feet high, with a crest elevation of
878.13 feet mean sea level (msl), topped with 6.0-foot-high
flashboards; and (b) the South section, 21 feet long by 6 feet
high, with a crest elevation of 881.63 feet msl, topped with 2.5-
foot-high flashboards.

The project impoundment has a length of 3,000 feet, a
surface area of 10 acres, and a usable storage capacity of 18.4
acre-feet. The project maintains a normal headwater elevation of
884.13 feet msl and a tailwater elevation of 764.6 feet msl.

There is a concrete intake structure on the north bank of
the river which serves as the north abutment of the dam. The
intake configuration consists of a submerged entrance set
parallel to the flow of the river, manually operated headgates,
and an inclined trashrack.

A power tunnel xruns parallel to the river and carries the
plant flow 180 feet from the intake to a 6-foot-diameter, 1,250-
foot-long, steel penstock. A penstock manifold, located adjacent
to t?e powerhouse, divides the flow and distributes it to the
turbines.

The powerhouse contains three horizontal shaft Francis
turbine generator units with a combined installed capacity of
1,420 kilowatts (kW), a hydraulic range of 19 to 226 cubic feet
per second {cfs), and an average annual generation of about 6,108
megawatt-hours (MWh) based on the last 20 years of record. The
povwerhouse svbstation is located adjacent to the access road
almest directly across from the entrance to the powerhouse. The

existing substation includes a 3-way transformer used to step up
the voltage for distribution.

2. Proposed Environmental Neasures
CVPSC proposges to implement the following measures:

o enhance water quality and fisheries by operating the
Cavendish Project in an inatantaneous run-of-river mode
(that is, inflow to the project impoundment equals flow
in the Black River below the project tailrace);

® enhance recreational opportunities by investigating the
feasibility of, and if feasible, developing a cance
portage trail around the Cavendish Dam and bypass
reach; congtructing a picnic and parking area;
providing directional siqnage for recreational users;
improving an access trail for fishing and canoeing
below the powerhouse; and developing a scenic overlook
and interpretive platform downstream of the powerhouse;

4
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. maintain a minimum flow of 10 cfs (dam leakage of about
4 cfs plus 6 cfs spillage via a port(s) in the dam)
from April 15 through October 31 to enhance area
aesthetics and to protect aquatic resources in the
bypass reach; and

® provide plantings to upgrade the visual character of
the project site, especially in proximity to the
substation.

B. Alternativas to the Proposed Project
1. Staff's Alternative

After evaluating CVPSC's proposal and reviewing
recommendations from resource agencies, we considered what, if
any, additional protection or enhancement measures would be
necessary and appropriate to include in a new license. Our
alternative consists of CVPSC's proposal with the following
addicions or modifications.

. in addition to CVPSC's proposed minimum flow of 10 cfs
in the hypass reach from April 15 through October 31,
provide a 10 cfs minimum flow from April 1 through
April 15 and from October 31 through November 15, and
leakage the remainder of the year;

. provide a canoe portage around the Cavendish Dam and
bypass reach on the west side of the river;

. construct, operate, and monitor the effectiveness of
downstream fish passage facilities; and

. implement a Programmatic Agreement for management of
cultural resources.

2. No-Action Alternative

Under the no-action altermative, the project would continue
to operate under the terms and conditions of the original
license, with no change in existing environmental conditions. We
use this alternative to establish baseline environmental
conditions for comparison with other altermatives. The project
decommissioning alternative is discussed below.

3. Alternatives Considered but Eliminated From
Detailed Study

We considered two decommiasioning alternatives to the
applicant's relicensing proposal but eliminated them from
detailed study because they are not reasonable in the
circumstances of this case. Project decommissioning could be




accomplished with or without dam removal. Rither alternative
would involve denial of the subsequent license application and

surrender or termination of the existing license with appropriate
conditions.

No participant hae suggested that dam removal would be
appropriate in this case, and we have found no adeguate basis for
recommending it. The current project and impoundment provide
recreational opportunities, wildlife habitat, and important
wetland areas. Thus, dam removal is nor a reasonable alternative
to relicensing the project with appropriate protection and
enhancement measures.

The second decommissioning alternative would involve
retaining the dam and disabling or removing egquipment used to
gererate power. Project works would remain in place and could be
ugsed for historic or other purposes. This would require us to
identify another government agency willing and able to assume
regulatory control and supervision of the remaining facilities.
No agency has stepped forwaird, no participant has advocated this
alternative, nor have we found any adequate basis for
recommending it. Because the power supplied by the project is
needed, a source of replacement power would have to be
identified. In these circumstances, we do not consider removal

of the electric generating equipment to be a reasonable
alternative. -

IV. CONSULTATION AND CONPLIANCE

A. Consultation

On October 25, 1993, we issued a Scoping Document, which
jidentified the pertinent issues to be analyzed in the DRA. No
comments were received regarding the Scoping Document.

The following entities commented on the application
subsequent to the October 25, 1993, public notice indicating that
the application was ready for environmental analysis. All
comments become part of the record and are considered in our
analyses. All references in the EA to agency comments,
recomnendations or statements refer to the following agency
communications (unless otherwise noted).

Commenting Agencieg and Other Entitijes Date of Letter

U.S. Department of the Interior December 17, 19893
Vermont Agency of Natural Resources December 20, 1993

CVPSC, by letter dated Pebruary 8, 1994, responded to the
agencies' comments.
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B. Intervention

No interventionsg were filed regarding the Cavendish Project.
C. Comments on the Draft Enviroamental Assesament

The respondents commenting on the DEA are as follows:

U.S. PFish and Wildlife Service May 19, 1994
Central Vermont Public Service Corporation May 26, 1994
Vermont Agency of Natural Resiources July 6, 1994

Other letters from FWS (June 8, 1%94) and CVPSC (July 15,
1994) were received with comments/responses to earlier comment
letters.

D. Water Quality Cextification

The Vermont Agency of Natural Resources (VANR) received
CVPSC'a original application for Water Quality Certification on
October 9, 1992. On September 9, 1993, VANR, Department of
Environmental Conservation, conducted a hearing on the
application for certificatrion. VANR, on October 7, 1993, issued
a W;ter Quality Certificate (WQC) to CVPSC for the Cavendish
Project.

Our past experience with Scotion 401 water quality
conditjons indicates that gome states routinely include measures
that, in our opinion, do not relate to water quality and,
therefore, are outside the scope of Section 401. Basged on the
Commission's Order Issuing License issued July 15, 1994, for the
Tunbridge Mill Project, only those measures included in a water
quality certificate considered to be within the scope of Section
401 become part of any license isgued.l/

The State of Vermont's WOC for the Cavendish Project lists
18 terms and conditions, labeled "A* through "R." These
conditions are presented below.

Condition A. CVESC shall operate and maintain the project
as described in the text of the WQC and in
accordance with the conditions outlined
below.

Condition B. CVPSC shall operate the project in
instantaneous run-of-river mode, whereby
Flowa below the project's tailrace are eqgual
to the inflow to the impouyndment at all

1/ Zunbxridge Mill Corporation, 68 FERC § 61,078 (1994).
8



Condition C.

Condition D.

Condition E.

Condition F.

times. When the project is not operating,
all flows gshall be spilled at the dam.

CVPSC shall, within 90 days of issuance of

the WQC, furnish VANR a description,
hydraulic design calculations, and plans for
the measures to be used to maintain true run-
of-river flows belaw the project tallrace.
This plan shall include operating measures
that will eliminate or substantially reduce
the effects of lag time and deviations from
true run-of-the-river conditions below the
project.

When available from inflow, CVPSC shall
release a year-round minimum instantaneous
flow of 10 cfs at the dam. If the
inscantaneous inflow falls below the minimum
hydraulic range of one turbine unit plus this
spillage requirement, all flows shall be
spilled at the dam. Within %0 days of the
isguance of this Certification, the applicant
shall furnish a description, hydraulic design
calculations, and plans for the measures to

- be used to pass this minimum flow.

The level of the project impoundment shall be
maintained no lower than 6 inches below the
crest of the flashboards, except during
periods when the project's control system is
not functioning or the flashbhoards have
failed. when the control system is not
functioning, the impoundment shall be
maintained no lower than 12 inches below the
crest of the flashboards.

CVPSC shall manage impoundment levels such
that changes in excess of minus 2 feet from
the normal operating level are eliminated. -
CVPSC shall develop and propose for VANR
approval a management plan for such controls
within 90 days of issuance of this
Certification. Consideration may be given to
a permanent reduction in the normal operating
level of the impoundment; however, such an
option would have to include an assessment of
the impact on upstream wetlands and their
values.

Following the reinstallation of flashboards
or an approved special maintenance event
requiring a drawdown, the impoundment shall

9
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Condition G.

Condition H.

be refilled by reducing downstream flows.
DPownstream flows, however, shall not be
permitted to decline below the following
levels:

June 1 to September 30 no less than 42 cfs
October 1 to Marxrch 31 no less than 83 cfs
April 1 to May 31 no less than 332 cfs

Under circumstances where the natural inflow
to the project is insufficient to permit both
passage of these minimum flows and refilling
the impoundment, CVPSC can refill the
impoundment while releasing 90 percent of
instantanecus inflow downstream at all times.

CvPSC shall file a draft plan for monitoring
instantaneous flow releases at the project,

* both in the bypass reach and below the

tailrace, within 90 days of the issuance of
this Certification. Following approval of
this monitoring plan, CVPSC shall measure
instantaneous flows and provide records of
discharges at the project on a regular basis
as requested by VANR. Upon receiving a
written request from CYPSC, VANR may wailve,
all or in part, this requirement for flow
monitoring at this project provided CTVPSC
satisfactorily demonstrates that the required
flow will be discharged at all times.

On or before April 1, 1994, CVPSC shall
submit a plan for downstream fish passage to
VANR, Department of Fish and Wildlife, for
review and written approval. Downstream
passage shall be provided April 1 to June 15
and September 15 to November 15 and shall be
functional with and without flashboards in .
place. This period of operation shall be
subiect to adjustment based on knowledge
gained about migration periods for migratory
salmonids. Unless deferred, the approved
plan shall be implemented by April 1, 1995,
The plan shall include provisions to:

minimize passage of fish into the generating
unic(s);

minimize impingement of fish on trashracks or
on devices or structures used to prevent
entrainment; and

10




Cendition I.°

convey fish safely and effectively downstream
of the project, including flows as necessary
to operate conveyance facilities.

CVPSC shall file a plan of study, for VANR's
review and approval, for assessing the impact
of alternative bypass flows on the bryophyte
Scapania umbrosa, a moss-like species of
liverwort, within 90 days of issuance of this
Certification. The results of the study will
be used to assess the environmental
feasibility of increasing the minimum flow to
a level not to exceed 20 cfs, as well as the
effects of the 10 cfs flow set in Condition C
above. CVPSC shall work closely with the
Agency during the development and
implementation of this study, which shall
include, but not be limited to, the following
ateps:

A feasibility amalysis and plan to protect
Site 1 {located at the head of pool 5) at a
flow release of 10 cfs, including a
determination of the threshold flow (between
leakage and 12 cfs) at which the site becomes
inundated.

A feasibility analysis and plans to modify
the cutlet controls of pools 4 and 5 to
protect existing populations of Scapania
umbroga within the backwater influence of the

pools.

A maintenance plan to include annual
inspections of any measures undertaken to
protect Scapania umbrosa in accordance with
the plans referenced in Nos. 1 and 2 above.

A plan for a long-term study of the gorge to
assess {(a) the size and distribution of the
Scapania umbrosa population under staged
alternative minimum flowa, and including
other factors that may affect bryophyte
distribution; and (b) any impairment of
swimming use that may occur due to increases
in the minimum flow through the gorge.

Annual reporting to VANR of study progress
and findings.




Condition J.

Condition K.

Condition L.

Condition M.

A 5-year report summarizing the findings of
the study and recommending action to be taken
or study continuation.

" Plans for protective measures are subject to

prior review and approval by VANR and shall
be implemented before passage of minimum
flows in accordance with Condition C above.

During the fall period, the fish passage
conveyance structure shall be operated at 10
cfs until sufficient information igs available
to determine whether or not operation at
higher flows would be detrimental to Scapania
umbrosa. When the dam release exceeds 10 cfs,
such as during high flow periods, the
conveyance structure shall be operated at its

design capacity, inflow permitting.

The analyses and plans referenced in Nos. 1
to 3 above ghall be filed with VANR on orxr
before June 1, 1994, with completion of any
approved modifications by October 1, 1994.
The bryophyte study shall be initiated on or
before July 1, 1994.

The applicant shall provide VANR with a copy
of the turbine rating curves, accurately
depicting the flow/production relationship,
for the record within 1 year of the issuance
of this Certification.

Within 90 days of the issuance of this
Certification, CVPSC ghall submit a plan for
proper disposal of debris associated with
project operation, including trashrack
debris, for written approval by VANR. .

CYPSC shall file with VANR for prior review
and approval any proposals for project
maintenance or repair work involving the
river, including desilting of the dam
impoundment, impoundment drawdowns to
facilitate repair/maintenance work, and
tailrace dredging.

CVPSC shall provide a canoce portage at
Cavendish Dam by May 1, 1994, in consultation
with the Recreation Section of the State of
Vermont Department of Forests, Parks and
Recreation. CVPSC will file design plans for
the portage with the Department of

12




Environmental Conservation and the Department
of Forests, Parks and Recreation for review
and approval before construction.

Condition N. CVPSC shall allow continued public access to
the river for utilization of the public
resources, subject to reascnable safety and
liability limitations.

Condition CVPSC shall allow VANR to inspect the project

area at any time to monitor compliance with
Certification conditions.

Condition CVPSC will prominently post a copy of this
Certification at the facility.

Condition CVPSC must submit to VANR for prior review
and written approval any change to the
project that would have a significant or
material effect on the findinas, conclusions, ’
or conditions of this Certification,
including project operation.

Ccudition VANR may request, at any time, that the
Commission recpen the license to consider
modifications to the license necessary to
assure compliance with Vermont Water Quality
Standarda.

We are of the opinion that Conditions B-I, J, K, O, P, and R
are related to the protection and enhancement of water quality.
Condition A is partially within the scope of Section 401 and
Conditions L-N and Q are considered beyond the scope of Section
401. The technical merits of these conditions are discussed
below.

B. Section 18 Fishway Prescription

Section 18 of the FPA provides the Secretary of the U.S.
Department of Interior (Interior) the authority to prescribe ;
fishways at Caommission-licensed projects.2/ Interior (December

17, 1993} prescribed the following measures pursuant to Section
18:

2/ Cection 18 of the FPA provides: *The Commission shall
require the construction, maintenance, and operation by a
licensee at its own expense of ... such fishways as may be

prescribed by the Secretary of Commerce or the Secretary of
Interior, as appropriate.®
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The licensee shall construct a permanent downstream
fighway at the project. The licensee shall develop and
submit to the Fish and Wildlife Service (FWS),
functional design drawings of the facilities and a
congstruction schedule within 4 months from the issuance
date of the license. The designs shall be developed in
congultation with, and final design drawings shall meet
with the approval of, FWS. The licensee shall
construct the facility as depicted in the approved
final designs and according to the approved schedule.
The licensee shall provide as-built drawings to FWS
following fishway construction.

The flows needed for operation of the passage facility
and attraction to the facility must be released during
the operation of the fishway. Once constructed, the
downstream passage facilities shall be operated from
April 1 through June 15, and from September 15 through
November 15. This period may be modified in the future
based on additional information on the appropriate
seasons for downstream passage.

The licensee shall, prior to the completion of the
permanent downstream fishway at the project, design and
operate by April 1, 1995, an interim fish bypass
facility. The licensee shall develop and submit to
WS, functional design drawings of the facllities and a
construction schedule within 4 months from the issuvance
date of the license. The designa shall be developed in
consultation with, and final design drawings shall meet
with the approval of, FHS.

The licensee shall construct the iaterim facility as
depicted in the approved final designs and accordiang to
the approved schedule.

The flowe needed for operation of the interim passage
facility and attraction to the facility must be
released during the operation of the fishway. Once
constructed, the interim downstream passage facilities
shall be operated from April 1 through Jume 15, and
from September 15 through November 15 each year until
the permanent facilities are completed. This period
may be modified in the future based on additional
information on the appropriate seasons for downstream
passage.

The Secretary of the Interior's authority to prescribe
the construction, operation and maintenance of fishways
under Section 18 of the FPA, 16 U.8.C., Section 811, is
reserved. We request that a notification of this
resexvation be placed in any new license.
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4. The Department of the Interior reserves the right to
modify its Section 18 Fishway Prescription as n2eded to
facilitate fish passage.

Interior also reserves the authority to prescribe the
construction, operation, and maintenance of upstream fishways
under Section 18, and the right to modify its Section 18 fishway
prescription as needed to facilitate fish passage.

Interior's Section 18 Fishway Prescription contains several
requirements that qualify as Section 18 measures. Under the
Authority of Section 18, Interior requires CVPSC to (i) develop
functional design drawings for a permanent downstream fish
passage facility, in consultation with FWS; (ii) construct the
downstream passage facility as depicted in the approved final
designs, and provide as-built drawings to FWS after construction;
(iii) release flows for operation of, and attraction to, the
passage facility, as required by the final approved facility
design; (iv) design, construct, and operate an interim downstream
fishway, developed in consultation with FWS; and (v) operate
interim and permanent facilities during specific time periods.

In addicion, Intericr includes conditions tkhat establish
deadlines and schedules for compliance with the prescribed
measures. These items, whick include submitting plans for
interim and final fish passage facilities for FWS approval within
4 months of any license issued, and specifying operation of an
interim fish bypass facility by April 1, 1995, do not qualify as
Section 18 measures. Therefore, we consider them as
recommendations undexr Sections 10(a) and 10(j) of the FPA.
Disposition of 10(a) and 10(j) measures are discussed in Sections
VIIXI and IX of this EA.

F. Dredga and Fill Permit Conditions

Pursuant to Sect:ion 404 of the Clean Water Act, che U.S.
Ammy Corps of Engineers issues dredge and fill permits for
specified types of construction in wetlands. These parmits
generally include conditions applicable to project construction
activities. Since relicensing of the Cavendish Project would not
involve any construction activities that would affect wetlands, a
Section 404 Permit is not required.

a. Coastal Zone Kanagement Program

The Cavendish Project is not located in the state designated
coastal zone management area (personal communication between
Ginny Garrison, Lakes and Ponds Management and Protection, VANR
Water Quality Division, Waterbury, Vermont (802-241-3777) and
J.H. Rumpp, Jr., Stone & Webster Environmental Services on
December 17, 1993).
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V. ENVIRONMENTAL ANALYSIS3/

This chapter presents a general description of the river
basin, describes existing and proposed hydropower projects in the

basin, and summarizes the potential for cumulative impacts on
environmental resources.

In our detailed assessment, we discuss the environmental
resources affected by the project. For each, we first describe
the affected environment, which gserves as the baseline for
measuring and comparing the effects of the proposed project and
any alternative actions. We then describe the environmental
effects of the project, including any proposed enhancement

measures.

We do not discuss those resources that are largely
unaffected by the project. Specifically, these resources are
geology, land use, and socloeconomics.

A, General Description of the Locale

1. General Setting

The Cavendish Project 1s located within the Connecticut

River Basin, which contains the Connecticut River, the largest
river in the New England states. It extends about 400 miles from
its oriqgin in Fourth Connecticut Lake, New Hampshire, at an
elevation of 2,625 feet, to Saybrook, Comnecticut, where it
empties into Long Island Sound (FWS 1989). The tidal portion of
the river extends from Long Island Sound to a point 60 miles
upstream (Enfield Rapids).

The English first settled in the Comnecticur River watershed
in 1635. They used small boats, as Native americans did before
them, for transportation on the extensive river system. They
were limited, however, by numerous falls and cascades. Settlers
atarted to develop dams and canals as aids to navigation in the
late 1700a. The wing dam and canal to bypass South Hadley Falls
vere constructed in 1795. The first dam across the Connecticut
was built in 1800 at Turmers Falls. The dam at Enfield Rapids
was completed in 1829. Development based on use of the river for
cheap transportation continued until about 1850 when the impact
of railroads became evident.

About the same time, the Connecticut River began to be
developed for industry. The first large industrial dam was built
at Holyoke in 184%. The first hydroelectric dam was constructed

Af VUnless otherwise indicated, the source of our information is

CvPsSC's application (1991) and revised text of the license
application (1993}.
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on the Farmington River near Hartford. As the industries were
attracted to the water power, towns grew up around the
industries. Their prosperity grew as the New England textile
industry grew and waned as economic conditions drove the industry
from New England. With prosperity also came industrial
pollution. The years of abuse were only recently addressed by
Pederal and state clean water laws.

The Connecticut River supported large runs of Atlantic
salmon and American shad until the end of the eighteenth century.
With the development of high dams, the fish were no longer able
to reach spawning and nvrsexy areas, and the runs ceased to

exist. As long as pollutants made conditions unsuitable for the
fish, no restoration was warranted.

Increased pollution controls and steadily increasing water
quality beginning in the 19708 brought about efforts to restore
fish runs, which are now beginning to show results. This is
significant since fish restored to the Connecticut River have few
barriers to movement between Long Island Sound and the confluence
with the Black River (Figure 3). Table 1 lists those projects in
the Connecticut River Basin that have license applications
pending before the Commission as of October 5, 1993. The first
dam on the Connecticut (Enfield) has been breached and presents

no obstacle. Other dams upstream, such as Holyoke and Turners
Falls, currently provide fish passage; more dams will be modified
to allow fish passage as restoration proceeds.

2. Black River Sub Basin

The Black River, a tributary to the Connecticut River,
originates at the outlet of Black Pond in the Town of Plymouth,
Vermont. The Black River drains a total area of 202 square miles
in Rutland and Windsor Counties. The main stem is approximately
38 miles long, from its source to its confluence with the
Connecticut River. The valley of the Black River is generally
narrow with the surrounding drainage composed of hilly and
mountainous terrain.
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Table 1.

RIVER

Pending License Applications in the Connecticut
1993 (Source:

).

APPLICATION
TYPEA/

Springfield

Massachuéett:s

Westfield

A

Taftgville

Vermont

Ottauquechee

Cavendish

Vermont

Black

Plexce Mills

Vermont

Pasgsumpsic

Gage

Vermont

Paswic

Arnold Falls

Vermont

Passumgsic

Passumpsic

Vermont

Passumps ic

Deerfield
River

Vermont,
Massachusetts

Deerfield

Gardners
Falls

Magsachusetts

Deerfield

Tunbridge
Mill

Vermont

First Branch
of the White
River

Gilman»

Vexrmont, New

Hampshire

Mainstem
Connecticut
River

tho
s8U

Ammonoosuc

New mghire
Apr 13, 1994

4/ A = Constructed operating project with a pending application
for a nfw or subseqrem:i license.
B = License application for a proposed new hydropower
facility at an exiating dam.
€ = License application for an unlicensed constructed
project.




The upper reaches of the sub basin are forested and support
a wide range of recreational activities that are important to the
local economy. The Village of Cavendish, located upstream of the
Cavendish impoundment, historically was a manufacturing
commnity; some of the mill buildings that remain continue in
industrial uses. Springfield, located downriver of the project,
is the largest community in the basin. It is primarily a
manufacturing center for the machine tool industry.

As shown on Figqure 1 and listed in Table 2, there are a
total of 17 dams on the mainstem of the Black River. Information
on dams upstream of the Cavendish Project indicates that there is
no upstream storage, powar gemeration, or other activity that
currently affects inflow to the Cavendish Project. The Cavendish
Project is the most upstream licensed hydroelectric facility on
the river and the only one that is owned by a utility.

Since 1984, several privately owned hydropower facilities
have been developed downstream of the Cavendish Project in the
Springfield area: Comtu Falls, Slack Dam, Pellows, Lovejoy, and
Gilman. All five facilities operate in the run-of-river mode.
These downstream hydropower projects would not bhe affected by the
proposed run-of-river operation at Cavendish. The North
Springfield Dam, located upstream of these dams, is operated by
the U.8. Army Corps of Engineers as a flood control facility.

The application to relicense the Cavendish Project is the only
pending application before the Commission for license or
exemption in the Black River Sub Basin. Table 3 provides
additional information for the six existing hydropower facilities
on the mainstem of the Black River.

Three municipal wastewater treatment facilities discharge to
the Black River. The Ludlow treatment faclility is located 5
miles upstream of the Cavendish Project and has a design
discharge of 600,000 gallons per day {(gpd}. Downstream
facilities include Cavendisgh, which discharges to the Black River
800 feet below the project at a 100,000 gpd deerign, and
Springfield, which discharges just downstream of Springfield
Village at a 2.2 million gpd design.

B. Cumulative Impact Summary

An action may cause cumulative impacts on the environment if
it overlaps in space and/or time with the impacts of other past,
presenc, and reasonably foreseeable future actions. The
individually minor impacts of multiple actions, when added
together, may amount to collectively significant cumulative
impacts. The existing environment shows the effects of past and
present actions and provides the context for determining the
cumulative impacts of future actions.




We reviewed the project's potential to cause adverse
cumulative impacts. Given the project's location and the nature
of the area's resources, we conclude that the Cavendish Project
affects anadromous fish restoration. The project's cumulative
impact on this resocurce is discussed in Section V.C.2.

C. Proposed Action and Action Alternativea

In the following sections, we discuss the applicant's
proposal and agency recommendations for all area resources. We
then pregent our analysis and conclusionas. VPor convenience, all
our apecific recommendations are listed together in Section VII.

1. Water Rescurces

C v : The estimated average
annual flow of the Black River at the Cavendish Project is 154
cfs. Table 4 shows the mean, minimum, and maximum monthly flows.
The 7Q10 flow (the lowest flow that can be expected to occur for
a duration of 7 days in any given 10-year period) at the
Cavendish Dam is 12.9 cfs.

During the peaking operation permitted under the original
license, the only flows downstream f£rom the project while the
Cavendish reservoir is refilling are due to leakage {about 3 to 5
cfs), local drainage, flow from tributaries below the project,
and the discharge of the Cavendish Wastewater Treatment Plant
located 800 feet downstream of the Cavendish powerhouse. The
next downstream impoundment at Soapstone Dam is approximately 8
miles below the Cavendish powerhouse. There are three major
txibutaries in this 8-mile segment: Twentymile Stream, Elm Brook,
and an unnamed brook.

The Cavendish Project requires a minimum inflow of 19 cfs
before one of its turbines can operate. The project's maximum
hydraulic capacity is 226 ¢fs. Therefore, when reservoir inflow
is less than 19 cfs, the turbines do not operate and all flows
are spilled at the dam. When reservoir inflow exceeds 226 cfs,
all flows above 226 cfs are spilled. According to mean flow data
pregented by CVPSC, flows are most likely to be spilled into the
bypassed reach during March, April, and May, when mean inflow
exceeds turbine capacity (Table 4).

When turbines are shut down because flows drop below 19 cfs,
there may be a lag time hetween the time of turbine shutdown and
the restoration of natural flows below the tallrace because flows
are shunted into the bypass reach and travel downstream to the
tailrace. The length of this lag time depends on the travel time
for the spillage to reach the tailrace and the time it may take
for the impoundment to reach a level at which spillage can be
implemented. In a September 16, 1993, letter to VANR, CVPSC
indicated that a small stoplog section at the dam is removed
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before an intentional shutdown to release flows into the bypass.
This release (of about 15 cfs) is maintained until the bypass
flows stabilize at the project tailrace, at which time the gates
to the turbines are closed and flows through the powerhouse
ceage. CVPSC estimates that it takes approximately 50 minutes
for tailrace flows to stabilize, if the impoundment level is at
full pond. The actions described by CVPSC ensure that continucus
flows are maintained below the tailrace even under turbine
shutdown conditions.

The Black River is designated as a Class B coldwater habitat
stream for its entire length {(VANR 1993a). VANR categorizes the
16.5 mile reach of the Black River from Ludlow Village to the
North Branch in Weathersfield as a Class B waste management zone.
Three sewage treatment plant outfalls currently discharge into
this reach: the Ludlow facility, located 5 miles upstream of the
Cavendish Project; the Cavendish facility, noted above; and the
Springfield facility, which discharges immediately downstream of
Springfield Village. According to VANR, waste management zones,
although Class B waters, present the possibility of an increased
level of health risk to contact recreation users because of
sanitary wastewater discharge.

Vermont dissolved oxygen (LO) standards for Class B
coldwater habitat streams are 6 milligrams per litexr (mg/l), or
70 percent saturation. Measurements taken by the applicant in
August and September 1986 and July and August 1988 show that the
DO levels in project area waters typically exceed these standards
(DO range: 6.4 to 10.1 mg/l, temperature range: 13 to 27.5°C).
CVPSC corroborated these data in a 2-day DO and temperature study
on July 15 and 16, 19%3, pursuant to a Commission additional
information request (AIR) (CVPSC 1993b). Study results confirmed
that DO levels in the bypass reach exceed Class B standards (DO
range: 7.6 to 10.0 mg/l DO; temperature range: 20.3 to 24.8°C).

The applicant conducted macroinvertebrate sampling below the
project using the protocol described in the Vermont Department of
Bnvironmental Conservation (VDEC) Field Procedures Manual (1989)
and the Biological Compliance Monitoring Methods Manual (1990)-.
Calculation results indicated a biotic index (a measure of the
abundance and diversity of aquatic¢ invertebrates) of 2.3, which,
according to the manual, indicates "good® water quality (VDEC
1990) .
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Table 2. Black River Mainstem Dama (Source: CVPSC 1991,
_Modified b

Inotalled
Capacity
(kW)

Springfield

150

Slack Dam

Springfield

400

Comtu Falls Dam

Springfield

400

St. Johnshury

Undex
Const.

Fellows Dam

Springfield

150

North
Springfield bam

Norch

None

Perkinsville Dam

sJ;gr:l.ngfield
Weathersfield

None

Soapatone Dam

Weatherafield

None

Cavendish Dam

Cavendish

1,400

Cavendish

None

Murdock Dam

Cavendish

None

Verd Mont Mills
Dam

Ludlow

None

Village Dam

Ludlow

None

Resexvoir Pond

Ludlow

None

Resacue Lake Dam

Ludlow

None

Amherst Lake Dam

Plymouth

None

Black Pond Dam

Prymouth

None




Table 3. Existing Hydroelectric Projects in the Black River
Basin (Source: FERC's Hydropower Rescurces
Assessment] .

Capacity
(kW)

Comtu Falls 400 Minor
License

Name of Proj e

Slack Dam 400 ExemptiouJ

Fellows 150 Minor
License

Lovejoy 150 Minor
License
Gilman 125 Minor

License

I Cavendish 1400 Minor J

m_ Li cense

Annual and Monthly Mean, Maximum, and Minimum Flows
at the Cavendish Hydroelectric Project {(for the
Period October 1929 to September 1960). (Modified
from CVPSC 1991).

— - -

Period Mean Flow Maximum Flow Minimum Flow
{crs) {cEa) (cEn)

Annual 150 5,302
October &5 1,502
November 12e¢ 2,006
December 123 3,402
January 113 1,328
February 102 1,628
March 240 5,302
April 530 2,924
May 238 2,599
June 120 2,630
July 60 2,646
August as 1,454
September 53 3,859
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Run-of-River Operation

The Cavendish Project is currently licensed as a daily
peaking facility, with headpond drawdowns from storage of 3.0
feet. Under the subsequent license, the applicant proposes to
operate the project as an instantaneous run-of-river facility.
The FWS supports the applicant's proposed run-of-river operation.
This agency indicates that run-of-river operation would minimize
impacts associated with reservoir fluctuations and fluctuating
flows downstream from the project. As Condition B of its WQC,
VANR requires CVPSC to operate the project run-of-river.

The VANR WQC also requires implementation of a plan to
continuously monitor project inflow and ourflow to ensure that
the run-of-river condition is met. VANR indicates that switching
from daily peaking to run-of-river operation would significantly
improve the biological integrity of the river both upstream and
downstream of the project.

Qur apalysis:

The collected water quality data show that Class B water
guality criteria are being met in the project area under peaking
operations. However, the limited water quality data available
may not be representative of worst-case, low flow, high
temperature conditions when potential water quality degradation
is most likely to occur. Run-of-river operation that results in
continuous water flow through the impoundment would reduce the
potential for lower oxygen conditions during such worst-case
circumstances. Run-of-river operation would also reduce the
number and magnitude of fluctuations in reservoirx elevations,
thereby providing adjacent wetlands with a relatively constant,
stable water source and decreasing the potential for shoxeline
erosion around the impoundment. Thus, while run-of-river would
not be necessary to improve water quality, we conclude that it
would provide for more protection againat water quality
degradation than a peaking mode of operation and would protect
wetlands adjacent to the project impoundment.

Run-of-river cperation would also reduce the potential for
degraded water quality downstream of the project. Under existing
peaking ocperations, discharges from the two downstream wastewater
treatment facilities located below Cavendish (see Section V.A.2)
experience limited dilution during plant shutdown periods. Under
run-of -river operations these discharges would bhe continuously
diluted and, thus, would be less likely to contribute to declines
in DO (which may occur under some circumstances due to increases
in biological oxygen demand associated with concentrated
wastewater facility discharges).




We also concur with VANR and FWS that CVPSC should develop
and implement a plan to ensure that the run-of-river operation is
maintained. CVPSC should design this plan in consultation with
VANR and provide the data periodically to the VANR for
verification.

The applicant curreatly operates the Cavendish Project such
that flows to the project's 1,570-foot-long bypass reach are
eliminated (except for leakage flows) when (1) all available
inflow is used for gemeration, or (2) project operations have
lowered the impoundment elevation below the crest of the dam.

The applicant proposes to provide a continuous release of 10 cfs

to the bypass reach from April 15 through October 31. During the
period from November 1 through April 14, CVPSC would not provide

any minimum flow; consequently, flows in the bypass would be only
3 to 5 cfs from dam leakage and local drainage.

VANR WQC Condition C requires release of a minimum
instantaneous flow of 10 cfs in the bypass at all timea. Part of
this WQC condition also requires that, when the instantaneous
inflow falls below 29 cfs, all flows must be spilled over the
dam.5/ WOC Condition I stipulates that bypass flows could be
increased from 10 cfs to 20 cfs, depending on the findings of a
5-year study to be implemented to assess the fmpact of the 10 cfs
flow on the bryophyte Scapania umbrosa found in Cavendish gorge
{see Section V.C.3, Terrestrial Resources). Operation of
downatream fish passage facilities at the project (discussed in
Section V.C.2, Fishery Resources) may require flows greater than
10 cfs. However, WQC Condition I stipulates that flows through
the passage facilities must not exceed 10 cfs until the S-year
bryophyte study is completed. FWS concurs with the 10 cfs bypass
flow until the bryophyte atudy is completed.

Qux analysig:

We agree that, in comparison to historic operation, a
continuoug minimum flow to the bypass reach would enhance water
quality by reducing water temperatures and by increasing DO
during summer and fall. Data from the AIR studies suggest that
temperature and DO water quality criteria are being met at
existing leakage flows. PFlow greater than leakage would provide
added protection against deterioration of water quality during
extreme low-flow pericds. Therefore, we conclude that minimum
flows that are greater than existing leakage would be appropriate
for the enhancement of water quality in the bypass reach. To

s/ This requirement is consistent with the minimum turbine
hydraulic capacity of 19 cfs and a 10 cfs minimum flow to the
bypaes.




ensure compliance with minimum flow requirements, we will require
monitoring of flows in the bypass reach.

CVPSC employs a project automation S{atem Control and Data
Acquisition (SCADA) system, with a precision of 1 inch, to
maintain the impoundment elevation. While the SCADA systen is
used to restrict drawdowns to 3.0 feet under the existing peaking
mode of operation, the applicant proposes to set the system so
that the impoundment elevation remains at a fixed level 1 foot
below the top of the flashboards under the proposed run-of-river
operation. WQC Condition D reguires that CVPSC maintain the
impoundment level no lower than 6 inches below the crest of the
flashboards, except when flashboards have failed or the comtrol
system is not operating. When the SCADA is not operating (two to
three 1-hour events each year), impoundment elevations must be
manually controlled. Under manual control, a 6-inch fluctuation
in impoundment level can be expected. However, when flashboards
are ?anipulated, there are much greater variations in impoundment
level.

The 6-foot-high hinged flashboards along the crest of the
dam are dropped 15 to 23 times per year to reduce the potential

for flooding upstream of the dam during storm events and snowmelt
runoff, most commonly during March and April. More water
released over the dam reduces the amount of water backed up
behind the dam. Of the 18 flashboard panels, 8ix to eight are
usually lowered at a time. Flashboards are normally reset when
the water recedes 2 to 4 feet below the crest of the flashboards.
Thus, the fluctuations in impoundment level associated with
flashboard operation may be on the same order as the fluctuations
associated with existing peaking operation.

WOC Conditions D, E, and F specify constraints on
impoundment water levels as well as on flow releases during the
periods when the impoundment is being refilled following
flashboard failure. Condition D requires maintaining the -
impoundment level no lower than 12 inches below the crest of the
flashboards. Condition E requires that CVPSC eliminate any
change in impoundment level in excess of minus 2 feet from the
normal operating level (i.e., 2-1/2 feet below the crest of the
flashboards). Condition E also allows CVPSC to study a permanent
reduction in the normal operating level of the impoundment as a
means of stabilizing impoundment levels.

In WQC Condition F, VANR mandates that, after any
impoundment drawdown associated with project maintenance, the
Cavendish impoundment shall be refilled by reducing flows below
the powerhouse. Downstream flows, however, must not be reduced
to less than the following levels: 42 cfs from June 1 to
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September 30; 83 cfs from October 1 to March 31; and 332 cfs from
April 1 to May 31. The condition further stipulates that, when
natural inflow is insufficient to permit both release of these
minimum flows and refilling of the impoundment, the impoundment
may be refilled while releasing 90 percent of the instantaneous
inflow downstream at all times. FWS concura with these
downstream flows or when the project inflow is less than these
ilows, the continuous instantaneous release of 90 percent of the
nflow.

Qur apnalygig:

Impacts of flow reductions associated with refilling the
impoundment include dewatering of the river below the project,
with resultant increases in water temperature and low DO.
Because three sewage treatment plants discharge into the Black
River in the project area, any significant reduction in river
flows during refilling increases the likelihood of low DO
downstream of the project in response to elevated biological
oxygen demand from sewage discharges. Because drawdown happens
frequently, there are probably periods of low DO, although no
data in the project record suggest such events have occurred.

Impoundment fluctuations can adversely impact fish and
wetlands in and around the impoundment {(zsee discussions in
Fisherizs and Terrestrial Resources sections). Wetlands adjacent
to the impoundment and organisms occupying shallow water habitat
along the shorelines of the impoundment would benefit from
stabilized impoundment levels, since, under stabilized
impoundment levels, non-motile organisms would not experience
dewatering and desiccation, which could result from fregquent
drops in water level and exposure to the air. Thus, we concur
with VANR and FWS that stabilizing the impoundment levels would
enhance aguatic resources. Stabilizing the impoundment level at
6 inches below the flashboard crest would establish a water
elevation near the project's full-impoundment level and, thus, be
protective of existing wetlands and fisheriegs resources.

We also concur with the WQC requirement to restrict future
impoundment drawdowns to 2 feet, in order to minimize potential
impacts on wetlands and impoundment biota. While the complete
elimination of impoundment level fluctuations would be more
protective, such a restriction does not appear to be feasible,
since CVPSC has indicated that flashboards can only be restored
when water levels have dropped from 2 to 4 feet below normal
operating levels. Continuous monitoring of impoundment levels
should be required in any license issued for this project.

We do not agree with VANR's position that a permanent
reduction in pool elevation would be a means of stabilizing
impoundment levels. Given that the exisgting wetlands and aquatic
ecogystems in the impoundment have evolved in response to
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existing operations, there would probably be adverse impacts to
living resources in and around the impoundment if its operating
level was permanently reduced.

We conclude that flow should be maintained below the project
during refilling of the impoundment; however, no site-specific
data are currently available to establish the lowest flow that
would prevent water quality deterioration. The Aquatic Base Flow
(ABF)} 6/ has been adopted by FWS as the basig for its flow
recommendations for the protection of water quality and aguatic
resources in cases where site-gpecific data are unavailable.
Maintaining the ABF {or 90 percent of inflow) below the project
during refilling of the impoundment would protect against
fisheries impacts and water quality degradation during refilling,
and, thus, we concur with VANR's WOC Condition F. To ensure that
adequate flows are maintained below the tallrace during refilling
of the impoundment, the system established to monitor minimum
flows and run-of-river operation should be extended as necessary.

VANR expresses concern regarding the effects of project
flashboards on upstream flood stages in the Cavendish Village
area. VANR suggests that additional atudies are needed to asgsess
the effects of project flashboards (VANR 1994). We have obtained
a copy of the Federal Emergency Management Agency's (FEMA) flood
study for the Town of Cavendish to aid in our aasesament of
flooding at this project. The applicant's data and FEMA flocod
study provide adequate information to estimate the effects of
flocding from the project flashboards.

CVPSC’s operational procedures call for dropping the
flashboards when the water surface elevation is 1 foot over the
flashboard crest (elevation 885.12 feet). Elevated water levels
resulting in manual flashboard removal occur 15 to 23 times per
year. Historic records show that, if the flashboards are not
manually dropped, they will fail at an inflow of 1,270 cfs. This
flow represents less than 20 percent of the 10-year storm event
discharge and corresponds to a water surface elevation of 886.12
feet, 2 feet over the crest of the flashboards. Normal surface
water level is maintained at 884.13 feet.

Our analysis:

&/ For rivers where inadequate flow records exist, FWS
recommends an ABF, generally calculated as 4.0 cubic feet per
second per square mile of drainage area (cfsm) for spring
spawning and incubation, 1.0 cfsm for fall/winter spawning and
incubation, and 0.5 cfsm for the remaining pericd when spawning
and incubation do not occur.
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Because regervoir inflows equal to or greater than 1,270 cfs
cause the flashboards to fail, project flashboards do not
increase upstream flood stages for flood events that produce
inflows of 1,270 cfs or higher.

For storm events that produce inflows under 1,270 cfs, some
incremental increase in upstream water levels may result from the
flashboards if they are not manually lowered. However, the
magnitude of this increased flooding is no greater than 1 foot.
The impoundment elevation normally fluctuates between 884.16 feet
and 885.16 feet, as dictated by operational constraints. If the
flashboards are not manually dropped, the maximum increase in
flooding during and after storm events is 1 foot, or a water
surface elevation equal to 8B6.16 feet.

Based on our review of the information provided by the
applicant and the FEMA flood study for the Town of Cavendish,
Vermont, we conclude that the dam and flashboards do not have
significant flooding impact on areas upstream of the project.
Additional studies are not warranted, because the estimated
increage in flooding is minor.

<. Unavoidable adverpe jmpacts: None.
2, Fishery Resocurces

: Historically. the Black

a. Affected environment
River supported anadromous Atlantic salmon populations in
addition to a mixture of warm- and coldwater resident species.
Currently, there are no anadromous fish runs reaching the
Cavendish Project area because there are seven downstream dams
that do not have upstream fish passage facilities.

The Cavendish Project area supports stocked and wild
populations of brown and brook trout, as well as stocked
populations of rainbow trout (CVPSC 1991). Spawning has not been
documented in the project's bypass reach but may occur in
tributaries near and within the project area (CVPSC 1993a). VANR
indicates that (1) pool habitat in the bypass reach is suitable
as holding habitat, and (2) little or no spawning occure there
{VANR 19%4).

The WQC for the Cavendish Project indicates that the Vermont
Water Resources Board has designated the Black River as coldwater
fisheries habitat (VANR 1993a). The applicant states that this
designation is inappropriate due to elevated stream temperatures
during the summer. VANR states that the elevated temperatures
are caused by the project's peaking mode of operation, which
would be discontinued under CVPSC's proposed run-of-river
operation.




FWS identifies the Black River as a potential production
area for Atlantic salmon smelts originating from non-natal
sources, as stated in the "Strategic Plan for Restoration of
Atlantic Salmon in the Connecticut River Basin®" (Stolte 1982).
Originally, both FWS and VANR deferred fish passage requirements
for the Cavendish Project. However, in 1993 VANR stocked 23,124
fry upstream of the project. VANR plans additional stocking
downstyream of the project near Springfield (VANR 1993b). These
gtockings have caused VANR to change its recommendations
regarding downstream fish passage, and Interior to prescribe
downstream passage under its Section 18 authority. This
prescription requires implementation of downstream passage (VANR
1993b and DOI 1993).

b. Environmepntal impacts:
Impoupdment Level Fluctuations

Impoundment level fluctuations under current peaking
operations or during failure or manipulation of flashboards may
have limited impact on fish within the Cavendish impoundment.
Fish are mobile and thus not susceptible to stranding along the
habitat exposed during drawdown. The short duration of drawdowns
and the limited period during which they occur {discussed under
the Water Resources section) may have some effect on the
abundance of £ood resources for fish that reside in the shallow,
shoreline areas subject to exposure.

Bxisting data do not suggest that present project operations
and the impoundment drawdowns associated with flashboard
manipulation have any significant impact on existing fish stocks.
Of greatest concern would be the potential exposure of fish
spawning areas. While the Cavendish Project area is managed for
trout, which would not spawn in the impoundment, largemouth and
smallmouth bass as well as sunfish (all of which are documented
to occur in the project area) may use near-shore impoundment
habitat for spawning. While no substantial impacts would be
expected from the impoundment fluctuations associated with
flashboard manipulation, as discussed earlier, we conclude that
stabilization of impoundment levels would ensure that there would
be no impacts to existing impoundment fish populations.
Therefore, we conclude that impoundment level stabilizarion is
appropriate for this project.

Bypassg Flow

CVPSC is not required to provide filows to the bypass reach
under the current license for the Cavendish Project. CVPSC
proposes a minimum flow of 10 cfs from April 15 through October
31 for the enhancement of fiasheries resources. The WQC requires
CVPSC to release an instantaneous year-round minimum flow of 10
cfs into the bypass reach. CVPSC also is required to install
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downstream passage facilities. Such passage facilities require
certain levels of flow in order to effectively divert downstream
migrating salmon from passage through generating turbines
{additional discussion of downstream passage facilities is
presented below}.

FWS concurs with the 10 cfs bypass flow until the bryophyte
study is completed. At the same time, Interior's Section 18
prescription requires release of flow needed for operation of the
fishway for downstream passage from April 1 through June 15 and
from September 15 through November 15.

While flows required for effective operation of the
dowmstream passage facilities may exceed 10 cfs (CVPSC
preliminary designs indicate operating flows of 15 cfs), WQC
Condition I prohibits releagses greater than 10 cfs during the
fall migration period (September 15 to November 15}, except
during high flow periods (i.e., when river flow exceeds turbine
hydraulic capacity by more than 10 c¢fs). During such times, the
structure can be operated at its design capacity. This
restriction is linked to the study of flow effects on the rare
bryophyte, and could be lifted after 5 years, based on findings
of the bryophyte study. The WQC has no stated restriction on
downstream passage releases during the spring migration period
{(April 1 to June 15}, most likely because flows during that
perind generally exceed hydraulic capacity by more than 10 cfs.

Our apalygig:

Data from several studies provide a means of evaluating the
potential enhancement value of various bypass flow rates for
fisheries. In 1993 CVPSC conducted a habitat-based flow study of
the bypass reach in respcnse to the Commission's AIR dated July
30, 1992 (CVPSC 19%3a). The quantity of wetted area and depth
{general indicators of habitat abundance and quality) and
qualitative judgments were both used to determine the suitability
of the bypass reach for adult trout at 3 to 5, 10, 15, 20, 25,
and 35 cfs flows (no wetted area calculations were performed in .
the study for the flows of 15, 20, and 25 cfs).

Study results indicate that increases in total wetted area
are greatest between leakage (3 to 5 cfs) and 10 cfs. Between 10
and 35 cfs, wetted area continues to increase but at a lower rate
(Figure 4). Several pools in the bypass reach have depths
ranging from 5 to 22 feet at leakage, which provides adequate
overwintering habitat based on habitat regquirements for adult
brown trout (FWS 1986). Depth increases with flow in all pools
except the tailrace pool (due to backwatering at higher flows).
However, the percent change in depth for most pools is modest (10
%o 20 pefcent) and does not differ substantially among flows
Table 5).
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At 10 cfs, the habitat-based flow study categorizes the pool
habitat for adult trout as “poor" to "good,* but primarily
*fair,™ a substantial improvement over the generally "poor®

conditions under leakage flow.

A further significant improvement

in habitat quality does not occur again until flows reach 20 cfs
The incremental increase in wetted area between flow
levels is greatest when flow increases from leakage to 10 cfs

{Table 6).

(Figure 4).

substantially improved at higher flows.

Pool depths necessary to provide overwintering
habitat for trout are adeguate at leakage flows and not

Depth Increasa [(ft) Above Leakage at Flow

of:
Dapth
Pool at
Hunbear Leakage 10 cfs 15 cfa 20 cfs 25 cis 35 cis
ir 4'-319" 0.10 {-)0.10 {-10.15 (-10.20 {-10.10
(at
tailra
ce)
2 gi-g! 0.70 a.95 1.15 1.40 1.85
3 4'-5? 2.05 2.40 2.70 2.95 3.20
4 3 (max) 0.75 1.00 1.10 1.30 1.45
5 3' {max) 0.55 0.70 0.80 G.90 1.90
6 up to 0.50 0.60 0.65 0.75 0.90
10"
mostly
2'-4"
7 No Measurements - Inaccessible
8 g1.221 0.95% 1.15 1.30 1.55 1.90
9 S-7 0.80 1.30 1.60 1.95% 3.30-
{(at
dam)

As powerhouse discharge

Depth of this pool under influence of backwatering from
powerhouse tallrace discharge.
was reduced to provide study flows in the gorge, the
backwatering decreased and pool depth decreased (at

flows over 10 cfs) rather than increasing because of
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Table 6. Habitat Suitability Ratings for Pools in the
Bypass Reach at Various Flows (Modified from
Ritzi 1993) .

Adult Trout Habitat Suitability
Rating’
Pool
Hunber Leakage 10 15 20 cfs | 25 cofs | 35 cfs
cts cfa
1 F F F F-G ¥-G F~-G
{at
tailrace)
2 P-F F 3 F-G P-G G-E I
k| pP-¥ F r ¥-G G G
4 4 p-F P-F F-G G G
5 P F F F-G G G
6 P P-G P-G F-G F-G G-B
Ki P P P P P P-F
8 F G G G B E
9 P G G G-E B E
(at dam)

- Suitability Code: P = Poox; F = PFair; G = Good; E =
Excellent
—— - .-

e e

Taken together, these data suggest that an increase in
bypass flows from leakage to 10 cfs would substantially improve
habitat for trout from spring through fall, but would not
substantially improve trout overwintering habitat. Winter flows
might offer some protection to benthic invertebrates, a major
food source for fish, by preventing freezing of organisms which
would otherwise be exposed when flows decreased from 10 cfs to
leakage. However, the wetted area, a measure of the submerged
habitat, changes by only 12 percent between these flows, and most
of the habitat in the bypass is deep and protective of these
biota even under leakage. Thus, winter flows do not appear
essential for protection of this part of the stream ecosystem.

We recommend a flow regime for fisheries resources that

provides for a minimum of 10 cfs flow (including leakage} in the
bypass reach from April 1 to November 15. The initiation of the
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flow earlier and cessation later than is proposed by the
applicant would be more protective of trout. These dates also
would ensure that minimum flows are in place during the primary
salmon smolt migration periods (discussed in detail below),
thereby potentially contributing to successful passage through
the bypass reach. Flows above this recommended level that would
be required for operation of downstream passage facilities are
discussed below.

Downgtream Pasgsage

VANR first stocked Atlantic salmon fry above the project in
spring 1993. Most of the juvenile salmon that survive to smolt
atage will migrate downstream in spring 1995. In the absence of
downstream passage facilities, migrating smolts must pass through
existing generating turbines, experiencing mortalities ranging
from 1 to nearly 20 percent per project, depending on the type of
turbine, the physical characteristics of the hydroelectric
facility, and the mode of turbine operation (FWS 1989).

The need for downstream passage facilities at Cavendish must
be considered within the context of other actions that are being
taken within the Black River Basin and the Connecticut River to
restore runs of Atlantic salmon. FWS, by letter dated November
5, 1993, requested aspistance from the Commission in the
implementation of downstream fish passage measures at four
licensed hydroelectric projects on the Black River in
Springfield, Vermont: Comtu Falls, Fellows Dam, Lovejoy Dam, and
Gilman Dam (Fiqure 1). Subsequently, by letters dated December
10, 1993, the Commission notified the operators of these projects
to provide, within 45 days, plans for the conatruction of such
passage facilities in addition to evidence of consultation with
FWS and the VDFW. The Commigsion received responses fxom all
operators either requesting an extension of time allowed for
providing such plans or disagreeing with the need for the
requested facilities. Commission staff is actively pursuing fish
passage. However, to date no schedule for construction of
downatream passage facilities has been established.

Two unlicersed dams are situated between the Cavendish Dam
and the Connecticut River: Slack Dam {an exempted project) and
North Springfield Storage Dam (a Corps of Bngineers flood control
dam) (Figure 1). FWS indicates that $lack Dam has downstream
fish passage facilities in place and is prepared to operate them
as soon as the FWS requests (FWS letter to Commission dated
November 5, 1993). Similarly, the Corps of Engineers intends to
provide the requested downstream passage by spilling water from
the stoplog section of the dam spillway. The Corps also plans to
excavate a plunge pool below the dam to eliminate potential
mortality associated with emigrating smolts falling onto rocks or
into shallow water (J. Warner, FWS, pers. comm).
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There are five dams between the confluence of the Black and
Connecticut Rivers and the mouth of the Connecticut River.
Enfield Dam, the mainstem dam closest to the mouth, is breached
and passable to anadromoua fish. The Holyoke Project has an
effective louver array/bypass in the canal system; other
facilities are being tested at the powerhouse intake. At Turners
Falls, a bypass and narrowly spaced trashrack overlays are being
tested. At Vernon and Bellows Falls, angled quidance wallg and
bypaasses are being installed and will be tested in subsequent
years. Thus, within the foreseeable future, salmon smolts
originating upstream of the Cavendish Project will be afforded
the protection of downstream passage facilities at all projects
which they must pass during their migration to the ocean.

CVPSC submitted conceptual design drawings for downstream
pagsage faciliries at the Cavendish Project in response to a
latter from the Commission dated October 12, 1993. These
drawings present proposed location and orientation of posaible
facilities, but no specifica as to the nature of bars or Bcreens
that would be used. Drawing notations suggest ugse of 15 cfs for
facility operarion. It is possible that different flows, e.q.,
20 to 25 cfs, may be required when final design plans have been
developed. FWS has not completed its review of the plans and,
thus, has not yet made a determination of the adequacy of the
design specifications {(J. Warner, FWS, pers. comm.).

Interior, by letter dated December 17, 1993, filed its
Section 18 prescriptions for downstream passage. Both FWS and
VANR specify that downstream facilities must be constructed and
operated; functional degign drawings for intexim facilities be
submitted; and interim passage facilities be operated until
permanent facilities are constructed and operating. Both
agenciea state that interim and permanent downstream passage
facilicies should be operated during two periods: April 1 through

June 15 and September 15 through November 15, correaponding to
salmon smolt migration periods.

Qux _analvais:

AB discussed above, the WQC requires that the downstream
passage facility not be operated at flows greater than 10 cfs .
during the fall migration period, pending results of the 5-year
brycphyte study (see Terrestrial Resourcea). PFWS indicates that
its general recommendation for downstream passage facilities is
for installation of an angled trashrack or fish screen with a
maximum clear spacing between bars of 1 inch. Minimum flows of
approximately 20 to 25 cfs are generally required for effective
operation. ‘These are general recommendations, however, and not
apecified for the Cavendish Project at this time. FWS ipdicates
that interim passage facility measures may include spillage
through a weir or lowering of a flashboard section.
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Downgtream passage facilities divert migrants away from
turbines and reduce mortality, thus reducing the adverse
cumulative impacts of hydroelectric facilities on anadromous fish
within the Connecticut River Basin. Installation and operation
of such facilities at Cavendish would contribute to the ongoing
effort to restore Atlantic salwon in the Black River and the
Connecticut River.

Because of the stocking conducted in 1993, migrating
juvenile salmon may begin migrating downstream past Cavendish in
1995. At that time there would be a need for operating passage
facilities to pass fish below the Cavendish Project. Design and
construction of permanent facilities, however, is likely to take
several years. Thus, interim passage facilities are needed
beginning in the spring of 1995, and must be operated until
permanent facilities are in place and operating.

The delineation of migration periods during which passage
facilities must be operated (April 1 through June 15; September
15 through November 15) is based on existing knowledge of
seasonal migration within the Connecticut River Basin. VANR and
FWS specify these periods and we concur. In the future, these
periods may have to be modified, based on monitoring of facility

operation, to accommodate gite-specific migration patterns in the
Black River.

CVPSC submitted conceptual designs for passage facilities
that are based on operational flows of 15 cfs. However, exact
figh passage flows have not been finalized and may be as high as
25 cfs, as discussed above. VANR's restriction of passage flow
to 10 cfs during the bryophyte study, however, could reduce the
efficiency of the facility by reducing operational flows. By
requiring the passage facility to operate at less than design
flows, there could be higher levels of downstream mortality
during the fall migration period (September 15 through November
15). The increased flow from 10 to 15-25 cfs would benefit out-
migrating fish by providing optimum passage flows. Additionally,
the 5-15 cfs increment would be less increase than the bryophyte
population currently experiences during naturally occurring
spring flows. Because existing bryophyte populations survive
these substantially increased spring flows and because the
passage facilities are designed to operate most effectively at
15-25 cfs, we do not agree that the flow should be restricted
during the migration period. For these reasons, we believe that
the facility should be operated at design flows (15-25 cfs)
during both migration periods. Flows needed for operation of the
passage facility and for attraction to the facility will be
determined when passage design is finalized.

To insure that the passage facility operates effectively,
CVPSC should develop and implement a plan to maintain and monitor
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the effectiveness of the downstream passage facility. This plan
should be developed in consultation with the FWS and VANR.

oidabl dver : None.

3. Texrastrial Resources

nvi : Before settlement of
the area in the early eighteenth century, much of the land in the
vicinity of Cavendish was covered by hardwood forest (Braun
1950). From the early eighteenth century to the early twentieth
century, land was cleared for agriculture {(in some cases, right
up to the Black River). However, due to the inaccessibility of
the Cavendish gorge, most of the project area probably has
changed little over time, except for minor forest clearing.
Because the gorge is steep and rocky, only small, scattered
wetlands systems existed before project comstruction.

In the area of the Cavendish Project, vegetation is
presently characterized by a narrow margin of mixed deciduous
hardwood forest along both banks of the Black River. 1In low-
lying areas and flocodplains of the river, willows and red maples
are predominant. In higher areas, such as the rim of the
Cavendish gorge, hemlock, mountain maple, and aspen are the
principal trees in the rocky soils. Immediately upstream of the
Cavendish Dam, and beyond the Cavendish goxge, the narrow fringe
of forest opens to agricultural fields. In several places, the
forest is cleared very close to the edge of the river.

Because the topography is steep at the Cavendish Project,
wetlands comprise only a small portion of the project area.
About 1,400 feet upstream of the Cavendish Dam, adjacent to the
river, is an approximately 10-acre emergent wetland (categorized
as Class II by VANR} dominated by cattails, bulrushes, sedges.
and grasges. This wetland is inundated year round. In some of
the terraces above the river, there are several wetlands meadows
dominated by grasses and sedges; these wetlands are apparently
only occasionally inundated. There are alder thicket wetlands
with small openings of herbaceous wetlands in the old river
channels and backwaters behind the terraces; these wetlands are
currently inundated during periods of high water in the river
{Countxyman 1991).

Except for occasional, transient bald eagles and peregrine
falcons, no federally listed threatened or endangered plants or
animals are known to exist within the project area (FWS 1991}.

A bryophyte, Scapania umbrosa, considered by VANR to be very
rare in Vermont, is found at six sites in the Cavendish gorge in
the area of pools 4 and 5, just above the current water line.
Currently it is not protected under Vermont's endangered species
law.
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Cavendish gorge is the only known location of this species
in Vermont. A strictly subarctic-subalpine plant, Scapania
umbrosa may be near the southern limit of its range at Cavendish.
VANR asked the Vermont Endangered Species Committee to consider
the plant's eligibility for state listing (VANR 1993). Dr. Cyrus
McQueen, a bryologist who has studied this species in Cavendish
gorge, indicates that more information on its ecology and
reproductive biology are needed before it can be considered for
state listing as rare. or endangered {(CVPSC 199%93c).

CVPSC conducted a literature search for plants, amphibians,
reptiles, birds, and mammals that may occur in the project area.
None of the species identified as threatened or endangered in
Vermont has been observed or is suspected to occur at the
Cavendish Project.

Ppr. McQueen's study indicates that the bryophyte Scapania
unmbrosa currently exists in Cavendish gorge at leakage flows and
occasional spills, and that higher continuous flows would result
in population losses due to continuous, rather than intermittent,
submergence and scouring. A continuous minimum flow of 10 cfs in
the project's bypass reach, which is required by VANR's WQC,
would cause an estimated 50 percent loss of the present
population; losses could be as high as 77 percent at 3S cfs
(Table 7). However, due to the lack of long-term data, we cannot
predict if or to what extent the bryophyte would redistribute in
the gorge in response to a change in minimum flow from the
present leakage conditions.

In the WOC, VANR requires CVPSC to conduct a S5-year study of
the bryophyte population. FWS also recommends such a study.
This study must assess moxtality under a continuous minimum flow
of 10 cfs and document whether any expansion of the population
occurg. According to VANR and PWS, if results from the study
indicate that the bryophyte is able to recover its lost habitat
under a 10 cfs minimum flow condition, CVPSC should continue
bryophyte studies at higher minimum flows. Under the study plan,
loss of bryophyte areal coverage beyond Dr. McQueen'‘s projected
loss estimate would require VANR to consider lower base flows.

Qur analysig:

The population of Scapania umbrosa in Cavendish gorge would
be best protected under the existing leakage flows (3 to 5 cfs)
at the project. However, because the bryophyte is not currently
protected under Federal or state endangerment laws and Dr.
McQueen's study indicates that a 50 percent reduction of the
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bryophyte population is an acceptable loss, we believe that 10
cfs is an appropriate minimum flow for the protection of the
bryophyte.

Required flows for downstream fish passage are likely to
exceed 10 cfs. We have assumed a 1% cfs flow rate for downstream
fish passage based on CVPSC's conceptual designs, although actual
flow will depend on final designs (see Fishery Resources
discussion). Higher flows naturally occur in the bypass reach
during the spring, due to natural river flow (see Water Resources
discussion).

Our analysis of VANR's and FWS's required study of the
bryophyte leads us to conclude that this study is not required to
ensure the adequate protection, mitigation, and enhancement of
fish and wildlife resources and /or aother beneficial public uses
in the project area. We believe that this study is not reguired
because (1) a similar study assessing the impacts of flows on the
bryophyte has previcusly been conducted; {2) the cost of the
study is not warranted as the bryophyte currently survives
pexriods of high flow which are in excess of the proposed minimum
flowg; and {3) there may be additional, unforeseen environmental
impacts associated with pool modifications proposed as part of
this study. However, because this condition may be related to
water quality issues, we will recommend that this condition be
included in any order issuing a license.

i £ F =

CVPSC proposes to construct new recreational facilities at
the Cavendish Project, aB discussed in Section V.C.6 (Recreation
Resources). The planned facilities would be located within areas
that have been cleared of vegetation or subjected to previous
disturbance. The proposed construction, however, would result in
the removal of some natural vegetation and the temporary
disturbance of associated wildlife. This impact would not be
significant; consequently, we do not require CVPSC to implement
protective measures.

VANR (1993a) indicates that the periodic loss or dropping of
flashboards at the project has detrimental effects on wetlands
and wildlife, especially in winter. This agency further contends
that eliminating or reducing the frequency of flashboard collapse
would increase functional values of impoundment wetlands and
wildlife habitat. Therefore, as discussed in detail in the Water
Resources section, VANR recommends that CVPSC stabilize the
impoundment level at 6 inches below flashboard crest, restrict
impoundment fluctuations associated with flashboard manipulation
to no more than 2 feet in magnitude, and investigate the
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feapibility of a permanent reduction in impoundment depth (i.e.,
flashhoard removal) to stabilize impoundment levels.

Qur analysis:

We recognize that flashboard collapse is a relatively
frequent occurrence at this project. However, flashboard
collapse or manipulation generally occurs in the high-flow months
of Maxch and April, and drawdowns are relatively short in
duration. (Flashboards are restored after water levels in the
impoundment drop 2 feet; refill time during low-flow pericds
under the existing peaking regime's impoundment level
fluctuations of 3 feet 18 less than 7 hours.) We conclude that

the resultant short-term impacts to wetlands and wildlife would
continue to be minor,

Werland areas tend to retain substantial amounts of water,
and ecosystems of this type are unlikely to be gtressed during
the spring when most flashboard failures occur. In addition,
wildlife are not prevented from ufiing these areas for nesting
during the relatively short duration of drawdownas. A permanent
decrease in impoundment level, however, would completely dewater
and alter some wetlands and riparian habitata. We conclude that
a permanent reduction in the impoundment level is not a desirable
option for stabilizing impoundment levels at the Cavendish
Project. Therefore, as was stated in the Water Resources
gection, we concur with VANR recommendations to stabilize the

impoundment level and restrict fluctuations to a maximum of 2
feet.

<. Unavoidable adverge jmpactg: The population
of the bryophyte Scapania umbrosa in Cavendish gorge would be
adversely affected by the WQC's required continucus minimum flow
of 10 cfs. However, because the brycphyte is not currently
protected under Pederal or state endangerment laws, and Dr.
McQueen's study indicates that a 50 percent reduction of the
bry:iphyte population is an acceptable loss, we view these impacts
as minor.

Flashboard loss and resultant impoundment level fluctuations
at the project would continue to cause short-term, minor adverse
impacts to wetlands and wildlife.

Construction of applicant's proposed recreational facllities
would result in minor, short-term disturbances to wildlife and
the permanent loss of small areas of habitat.




Summary of Inundalion of Six Scapania umbrosa Populations Subjected 16 Six
Experimeatal Flow Releases in Cavendish Gorge. Siza of Sites and Arcas Inundated are
Given in Square Feet (adapted from original data presentad in CVPSC 1993¢).
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4. Aesthetic Resources
3. Affected envirogmept: The Black River valley
in the vicinity of the Cavendish Project is rural with steep,
forested hillsides and small villages, such as Cavendish, which
is less than 1 mile west of the project. The project area
includes an impoundment, dam, gorge, powerhouse, substatiom,
maintenance garage, parking, and lawn area (Figure 2).

Prior to the comstruction of the Cavendish Dam and
powerhouse, the Black River flowed freely through the Cavendish
gorge creating an 80-foot falls and filling the gorge with all
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available flows. The area along the west side of the gorge was
heavily forested, and views of the surrounding hillsides were not
obstructed by project buildings, substation, or power lines.

The Cavendish Dam creates a 10-acre impoundment that backs
up 0.5 mile into the Town of Cavendish. Fields, wetlands, and
several houses surround the impoundment. The dam is a 75-foot
high, concrete structure set into ledge outcroppings on both
sides of the river with 6-foot high, wooden flashboards on the
crest. A steel truss bridge spans the river above the dam.

The Cavendish gorge is a 1,570-foot bypass reach below the
dam. Steep cliffs line the boulder-strewn gorge, and a dense
tree canopy filters sunlight onto the river and gorge walls. The
gorge is between 50 and 100 feet wide at the base with slanting
oxr sheer rock walls from 50 to 80 feet high. There are boulders
10 to 20 feet high in the stream channel. The river chammel
through the gorge has a series of cascades or chutes linking nine
pools of various sizes. The largest pool is about 70 feet by 40
feet and is 9-feet deep at dam leakage.

There are no sand and gravel deposits at the base of the
gorge walls, and no areas that support woody plants. Because of
the lack of soil, all of the vascular plants in the gorge are
confined to the ledge tops and cracks in the walls (VANR 1994).

The gorge is undisturbed and secluded with few areas from
which the dam and powerhouse are vigible. The historical
operating mode of the project (which does not provide minimum
releases below the dam) virtually dewaters the gorge; only
leakage flows exist for much of the year.

The gorge can be viewed by hiking in the gorge (which is
dangerous because of slippexry rocks and steep slopes) or from
three viewpoints along the western rim of the gorge. The gorge
can be accessed, with some difficulty, by hiking down the steep,
rocky banks to the water's edge. The three viewpoints above the
gorge are partially obstructed by overhanging branches of latge
conifer trees. Omne viewing locatjion, just below the dam,
provides views of the dam, gorge, and river. The two other
viewpoints are further downstream. o©One overlooks a pool and
water cascade, and another overlooks a rock slide area, water
cascade, and pool.

The powerhouse, maintenance buildings, gravel employee
parking area, and substation are located around a grasay
clearing. They are accessed via a gravel road that leaves VT
Route 131 just east of the Town of Cavendish and pasmses
Cavendish's wastewater treatment plant and settling ponds, which
are not visible from the project area.

T T
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The powerhougse area, bordered by tall deciduous and
coniferous trees, is dominated by a 600-aquare-foot substation
surrounded by a chain link fence and 46-kV powerline on single
wood poles. The two-story, brick powerhouse itself is set below
the clearing at the downstream end of the gorge, partially hidden
by bushes and grassy bluffs. A gravel service road begina behind
the substation and loops through the woods up toe the dam. A path
follows the penstock route from the clearing to the dam. The
river and the gorge area are not visible from the clearing due to
dense vegetation and topography.

b, Environmental impacts:
ng t h o} jon

CVPSC developed a site-specific landscape plan for its
proposed public parking and picnic area (see Recreation resources
section) near the existing pcwerhouse and substation. This plan
provides for planting serviceberry shrubs and paper birch trees
between existing trees and around the substation to reduce the
visual prominence of that structure.

VANR requests that CVPSC:

. landscape the area in the vicinity of the proposed
parking and picnic area (CVPSC 1991);

clear underbrush between the picnic area and the river
to improve views of the river; and

block views of the powerline right-of-way by planting
an understory screen (VANR 1994).

VANR (1994) also recommends that, at the next scheduled
maintenance, CVPSC (1) paint the metallic gray dam machinery and
hardware dark green or black to make these structures less
prominent; and (2) stain the project's wooden sheds and other
structures the same color.

our analysig:

We agree with the need for visual screening of the
substation. The proposed landacaping also would improve the
appearance of the proposed picnic area. Before the landscape
Plan is implemented, CVPSC should consult with VANR to finalize
the details of species selection and planting locations. We also
agree that CVPSC should paint itg machinery, hardware, and
buildinge using colors that blend the facilities with project
area viewscapes. We recommend that CVPSC consult with VANR
regarding its preferred colors.

I NN
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We disagree with VANR's suggestion to clear underbrush
between the picnic area and the river to improve wviews of the
river. This measure would reduce the rustic appeal of the
project area. We also do not agree with VANR's suggestion to
block off views 0f the powerline right-of-way by planting an
understory screen, because the powerline right-of-way mugt be
kept clear of vegetation for maintenance and safety, and the area
of the right-of-way is not a primary viewing site.

Bypass Flows for Aegtheticsg

The magnitude of flows through the gorge is an important
aesthetic component, since the sight and sound of flowing water
can affect the visual quality of the area. The project's bypass
reach, therefore, can be enhanced by establishing a minimum flow
during daylight hours.

CVPSC estimates that existing flows in the bypass reach are
limited to the 3 to 5§ cfs of dam leakage for most of the year.
CVPSC proposes to provide 10 cfs into the bypasas continuously
from April 15 to October 31. These flows would be released from
the east side of the dam, where a flashboard would be removed.
During the remainder of the year, except when inflows either are
too low for operation of the turbines or exceed project capacity,
the bypass would recejive only leakage flows (CVPSC 1993d).

CvPSC videotaped selected rxeaches of the gorge under a range
of bypass flows, including leakage, 10 cfs, 15 cfa, 20 cfs, 25
cfs, and 35 cfs. The video shows pools in the gorge at different
flows as seen from several locations in the gorge. The video
then focuses on three specific overlook points from the gorge
xim.

After viewing the applicant's videotape, VANR (1991 and
1993a) conducted a site visit to evaluate the aesthetic quality
of flows between 14 and 20 cfa. Based on these viewings, VANR
concludes that a minimum flow release of at least 15 cfs should
be provided, and CVPSC should inveatigate measures to pass this
flow uniformly over the dam. VANR (1993b), however, recommends
an interim minimum instantaneous flow of 10 cfs rather than 15
cfs, because of its concern about protecting the bryocphyte,
Scapania umbrosa.

Qur analygie:

We examined the videotape and photos of a reasonable range
of flows (leakage, 10 cfs, 15 cfs, 20 cfs, 25 cfs, and 35 cfs)
released in the gorge. We also viewed flows of leakage, 10 cfs,
and 20 cfs in the gorge during our site visit. Based on this
information, we conclude:




. an aesthetic flow of 35 cfs, viewed from in the gorge
and from the three primary viewing points along the rim
of the gorge is superior to the other flows examined
based on visual and aural quality; and

o flows released uniformly over the face of the dam would
be more attractive than the method of release proposed
by CVPSC.

The sound of the water in the gorge consistently rose as the
water volume rose. However, from in the gorge and viewpoints
above the gorge, there was not a uniform increase in visual
character as flows increased from leakagye to 35 cfs. There was a
particularly noticeable increase in visual character when flows
increased from leakage to 10 cfs, because cascades between pools
became more visually dominant, and pools appeared more
distinctive. Between 10 cfs and 25 cfs, visual changes were due
primarily to increases in the water depth of the pools. There
was nO noticeable improvement in the visual guality of cascades
until flows of 35 cfs were viewed. Therefore, of the flows
analyzed, 35 cfs provides the greatest visual and aural aesthetic
enhancement.

Because of limited use of the project area from November to
mid-April, and restrictions on the use of the gorge area at
night, a minimum daytime flow of 35 cfs from April 15 through
Octaber 31 would enhance the aesthetic character for people
viewing the gorge. We do not recommend that CVPSC provide a 35
¢fs minimum flow during these periocds, however. Instead, we
suggest a 10 cfs flow for the following reasons:

. the incremental increase in aesthetic enhancement is
greatest when flows increase fxrom leakage to 10 cfs;

. there is limited public access to the gorge; and

. therxe is a high cost in terms of lost generation by

increasing bypass flows from leakage to 35 cfs.

We conclude, therefore, that CVPSC should release a minimum
flow of 10 cfs during daylight hours from April 15 through
October 31 to enhance aesthetic resources of the project area.

The visual effects of flows released uniformly across the
face of the dam (viewed from in the gorge and from the one
viewpoint on the rim of the gorge below the dam) are '
aesthetically superior to the visual effects Of a flow release
from the side of the dam (VANR 1993c). The primary benefit of
flows over the entire dam is that they screen views of the 75-
foot concrete face of the dam. Nevertheless, limited public
viewing of the dam and the substantial cost to provide this type
of flow deter us from recommending the release of a uniform flow
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over the face of the dam. We, therefore, accept CVPSC's prcposed
method of releasing the minimum flow.

Dam Warning Devige and Boat Barrjer

The applicant maintains a dam warning device and boat
barrier upstream of the dam. This safety device can be viewed
from the east and west side impoundment access sites at the dam.
CVPSC now uses orange-colored buoys for the barrier. VANR (193%4)
suggests that this color detracts from the guality of public
viewing. VANR (1994), therefore, requests that CVPSC investigate
alternative colors that would blend this facility with the
viewscape.

We do not agree that CVPSC should evaluate alternative
colors for the dam warning barrier. Since the warning device

must be highly visible to function effectively, we recommend that
it remain orange.

mww: None.

5. Cultural Resources

a. pAffected enviropmepnt: The Cavendish
Hydroelectric Station was constructed on the Black River by the

Claremont Power Company in 1907 to 1908. Several local
distribution systems, including the Chester Water and Light
Company and the Cavendish Blectric Light Company, purchased power
generated from the station to supply local customers. In 1919,
the Claremont Power Company was absorbed by Colonial Light and
Power, which was reorganized that same year as the Vermont Hydro-
Blectric Company. In 1929, Vermont Hydro-Electric was among
eight utilities which were joined to form CVPSC. Since then,
CVPSC has operated the Cavendish Station.

The present Cavendish Station is eligible for inclusion on
the National Register of Historic Places because of its historic
integrity of design. That is, the arrangement of key elements
remains as originally designed and, for the most part, as
originally constructed. The pouerhouse possesses integricy of
design, workmanship, and materials; it has experienced only
limited and superficial alteration over time.

The penstock, installed in 1979, maintains the integrity of
the original design, since it follows the same route as the
original conduit. As a new feature, it does not possess
integrity of historical materials and workmanship.

Repairs at the dam in the 19708 and 19808 involved
replacement of deteriorated material (concrete, wood) with like
materials. These actions did not reduce the dam's integrity of
design, workmanship, or materials. The intake structure and the
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gatehouse over the sluice likewise possess integrity of design,
workmanship, and materials. Thus, the powerhouse (and the
generating units within it), dam, and intake/gatehouse are the
elements that most contribute to the historical significance of
the facility. .

The facilities that do not contribute to the project’'s
historical significance include: the penstock (because it is a
very recent feature and, lacking a surge tank, does not conform
to the design of the original conduit); existing substation
(because it represents a modern installation on a site different
from that of the original substation); and the steel bridge,
storage shed, and garage, all of which were constructed/installed
after the period of significance (1907 to 1908) and are features
that are not part of the original facility design.

Based in part on recommendations from the Vermoant Division
of Historic Preservation (VDHP), the applicant conducted a Phase
IA archaeological survey (background research) of three locations
at the Cavendish Project. These included a canoe and boat
landing on the north bank of the impoundment, the ruins of a
historic mill complex on the south bank of the impoundment, and a
canoe poxtage trail leading from a location above the dam on the
east bank downstream to a put-in point on the east bank across
from the powerhouse. Thega three locaiions were designated
Survey Units A-1, A-2, and A-3, respectively.

The only known archaeological resource for the Cavendish
Project is the historic mill complex site (Survey Unit A-2).
Background research of historic maps reveals that this historic
site represents the remains of the *J. Pitton Woolen Factory™ and
associated buildings that are depicted on the Beers 1869 maps of
Baltimore Township and Cavendish Village. The Fitton Woolen
Factory operated in Cavendish primarily during the third quarter
of the nineteenth century. The Beers 1869 map of Cavendish
Village indicates that the dam across the Black River then was
located further upstream at the mill factory building.

In addition to the factory, this rural industrial complex
consisted of an office building, storehouse, boarding house, and
at least eight tenement houses for factory workers, all located
between the east bank of the Black River and the Rutland and
Burlington Railroad tracks. A series of fires in the 1870s and
18808 apparently destroyed virtually all of this mill complex.
Reconnaissance at this site reveals that much, if not all, of
this nineteenth century mill complex survives as a historic
archaeological site. Despite a heavy understory and scrub forest
in this area, reconnaissance recorded the presence of foundation
remains of six separate structures belonging to this complex,
possible remnants of the original dam on the impoundment‘'s south
bank, four separate retaining walls of stone, and the beds of
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several gravel roads which serviced this complex, some of which
are in use today.

_ Bnvir 1 i :
Histoxic Architegtural/Engineering Resgurces

Within the historic context “Hydroelectric Power in Vermont,
1882 to 1941, " the Cavendish facility is significant under
Criterion C of the National Register of Mistoric Places as
possessing distinctive features of hydroelectric engineering and
architecture during the formative, turn-of-the-century decades of
the industry's development in Vermont. The component most
clearly representative of this period is the powerhouse, with
80lid magonry walls buttressed with pilasters and gegmental-
arched window openings with typical wooden sash (both derived
from earlier ipndustrial precedent), and the sweeping, slate-clad

hipped roof, which gives the bullding a decidedly Craftsman-style
character.

The plant's relative technological sophistication for the
time is illustrated by its use of turbines in spiral steel
casings, during a decade in which most moderate-head
installations in Vermont were equipped with boiler-plate
cylindrical casiugs. The dam (with flashboard crest control,
intake, and gatehouse) is much less indicative of a specific
time, since structures of these types were erected at
hydroelectric facilities during nearly the entire historic period
of the industry in Vermont.

The continued operation of the Cavendish Project in the
present or proposed mode of operation would have no effect on the
characteristics that qualify the project for listing in the
National Register of Historic Places because no changes to
Register-critical components would occur.

Archaeological Resouxces

Ko prehistoric or historic archaeclogical sites listed on or
determined eligible for listing on the National Register have
been recorded within the project area. One archaeological site,
the Fitton Woolen Mill Complex Site (VT-Wn-182), has been
identified, but this site has not yet been evaluated for National
Register eligibility.

The 1990 Phase 1A survey determined that:

. the canoe and boat landing on the north bank of the
impoundment ({Survey Unit A-1) possesses moderate
potential for archaeological resources; and
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. both the ruins of the Fitton Woolen Mill complex on the
south bank of the impoundment (Survey Unit A-2)} and the
cance portage trail leading from a location above the
dam on the south bank downstream to a put-in point on
the east bank across the river from the powerhouse
{(Survey Unit A-3) possess high potential for
archaeological resources.

Currently none of thege areas exhibits impacts from either
shoreline erosion or from recreational activity. Only the upperx
end of Survey Unit A-3 is now being considered for use as an
impoundment access area by CVPSC.

The applicant proposes to implement a program of monitoring
at 4-year intervals, beginning in 1996, to identify any increase
in shoreline or recreation-induced erosion that may occur within
Survey Unit A-2 (Pitton Woolen Factory) and Survey Unit A-3,
which could be used in development of an impoundmeant access site.
CVPSC should provide the results of these monitoring activities
to the Vermont State Historic Preservation Officer (SHPO) within
8 weeks following completion of the monitoring effort,
accompanied by appropriate recommendations from the archaeologist
performing the work. CVPSC should consult with the SHPO to
determine if additional archaeologiczal investigations are
warranted to identify archaeological resources that may be
eligible for the National Register of Historic Places.

In addicion, before beginning any project-related land
clearing or ground-disturbing activities in areas that have not
been subjected to an archaeclogical survey, CVPSC should consult
with the SHPO concerning potential effects on National Register
listed and eligible properties regarding options for avoiding
adverse effects.

Moreover, if previously unidentified historic properties are
discovered during any project-related land-clearing or ground-
disturbing activities, CVPSC should immediately alert the SHPO to
the discovery. and engure that all work that may affect the
property is halted until measures to address potential impacts to
these historic properties have been carried out. CVPSC should
also ensure that work crews are informed that they are required
to report and protect any historic properties that are found.
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Cultural Resources Management Plan

CVPSC developed a draft Cultural Resources Management Plan
(CRMP) to avoid or minimize disturbances ta: properties at the
Cavendish Project that are listed on or eligible for listing on
the National Register of Historic Places; archaeological sites
near the project; and any other historic properties that may be
identified in the course of operating the project or engaging in
presently unscheduled ground-disturbing activities. The prime
objective of the management plan is efficient, cost-effective
maintenance of historic features in relation to the facility as a
whole. Implementation of this plan by CVPSC would allow
operation of the register-eligible project features as well as
development of the proposed recreation enhancements without
adversely affecting any register-eligible properties.

The objective of the CRMP is to conserve the existing
historic fabric and features of the National Register-eligible
Cavendish Hydroelectric Station to the greatest extent
practicable within the framework of continuity of use. This
concept derives from the fact that without contirued *usge® (i.e.,
operation), both during the facility's period of significance and
since that time, the facility would not exist. Thus, continued
operation is critical to the preservation of the facility as a
Rational Register-eligible property and to the conservation and
care of historic features. CVPSC's draft CRMP identifies the
following steps for future activities at the Cavendish Project:

g routine maintenance and repairs that do not permanently
alter the existing visual or functional character of
the fabric or feature shall be considered to have no
effect, and, therefore, shall be undertaken as
necessary without notification of the SHPO;

repairs or other activities limited to in-kind
replacement of historic fabric or features (i.e.,
replacement with new fabric or features that duplicate
the old in terms of materials, design, size, color,
texture and functional characteristics) shall be
considered to have no adverse effect. As a matter of
information, CVPSC shall send a letter to the SHPO that
summarizes the work to be performed and states why the
activity would have no adverse effect; and

activities requiring replacement other than in-kind
replacement, new construction, and partial or total
demolition within the boundaries of the National
Register-eligible property shall be congsidered to have
a potential adverse effect. When the need for such
activities is identified, CVPSC shall initiate
consultation with the SHPO to consider ways to avoid or
minimize potential adverse effects. As a documentary
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basis for this comsultation, CVPSC shall prepare an
alternatives analysis, in detail commensurate with the
nature and scale of the proposed activity. The
altermatives analysls shall include: purpose and need,
description of the affected fabric or feature,
description of the proposed activity and its
anticipated effect upon the historic feature and upon
the historic character of the Cavendish Hydroelectric
Station as a whole, and an evaluation of alternatives.
Measures agreed upon by both CVPSC and the SHPO to
avoid or minimize adverse effects shall be documented
through an activity-specific plan. If CVPSC determines
that no agreement can be reached, CVPSC shall so inform
the Commission, and shall underxtake recoxdation of the
atfected feature prior to initiation of the proposed
action. This recordation shall consist of 35 mm black-
and-white photographs plus a summary report that
describes the feature, its history and use, current
condition, and the circumstances requiring the proposed
action. The photographs and summary report shall be
submitted to the SHPO.

VANR suggests that CVPSC continue to consnlt with the VDHP
in developing a final version of the CRMP and that VANR be
consulted in the developwment of the plan with respect to any

potential impacts on visual resources. We recommend development
of a final CRMP and that CVPSC consult with the VDHP and VANR to
produce the fipal plan.

In order to ensure that the provisions of the CRMP are
reviewed, refined, and enacted, a Programmatic Agreement should
be executed among the Commission, Advisory Council on Historic
Preservation, and the VDHP (with CVPSC and VANR as concurring
parties). The Programmatic Agreement should stipulate that the
CRMP must be refined and filed for Commission approval within 1
year of any license issued for the Cavendish Project.

€. _Unavoidable adversge impacts: None.

S. Recreation Resources

4. Affected enviropment: The area surrounding
the Cavendish Project is hilly. wooded, and undeveloped. The
1,513-acre Proctor-Piper State Porest is located 0.5 mile
southwest of the project. The Hawks Mountain Wildlife Management
Area, which borders the project, is situated to the northeast.
Hiking and hunting are popular in the state forest and wildlife
area. The Okemo Mountain Ski Area is located approximately 5
miles upstream from Cavendish (CVPSC 1991).

Currently there are no developed recreational facilities at
the Cavendish Project. However, the project vicinity is popular




for picnicking, swimming, fishing, boating, photography, and
viewing. Before congtruction of the Cavendish Dam and
powerhouse, the Black River near the Cavendish gorge probably was
ugsed for trout fishing, hunting, swimming, and picnicking.

Primary access to the project area is via a gravel road that
leaves VT Route 131, passes the Town of Cavendish wastewater
treatment facility, and leads to the powerhouse area. Informal
parking for picnickers, anglers, swimmers, and sight-geers is
available near the powerhouse. A gravel maintenance road starts
near the powerhouse and loops through the woods up to the dam and
impoundment. Established paths, which start at the powerhouse
parking area, pass through the woods, and end at the pool and
riffle area downstream of the powerhouse, are used by picnickers,
swimmers, and anglexrs. Another pathway on the west side of the
gorge follows the penstock route, leading from the powerhouse to
scenic overlooks, which provide views of the gorge, dam, and the
east bank of the impoundment (see Aesthetics section and PFigure
5).

Nine pools in the gorge are used by swimmers who scramble
down the steep slopes and ledges to the gorge bottom. Weather
conditions and the isolation and ruggedness of the gorge limit
swimming to summer months during daylight hours.

An undeveloped maintenance road, which leads to the dam and
impoundment area fxom the east, offers car-top boating access.
There is frequent use of an undeveloped picnic site accessed by
this road. Evidence of the area's popularity includes multiple
traile criss-crossing the area, fire rings, and considerable
litter. The existing, uncontrolled use of this area has caused
some degradation of the site, The quarter-mile xoad from the
town-maintained Gulf Road to the picnic site has several large
ruts; during the spring, it is muddy and impassable except for
four-wheel drive vehiclea. Although there is parking apace for
three vehicles at the end of the road, turning around is
difficult.

Car-top boaters can also access the impoundment via a 300-
foot-long track that leads from the Town of Cavendish past the
Water Works pump house to the northern bank {see Flgure 5).

The project's 10-acre impoundment is used for flatwater
boating and fishing from June through October. Canoeists travel
the Black River from April through June with trips originating at
upstream Amherst and Echo Lakes (River Mile (RM) 35). The river
current increases near Ludlow (RM 25), slowing for the Cavendish
impoundment at RM 21 (Ellmore 1993).
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A portage around Cavendish Dam and gorge is possible by
taking out on the west bank of the impoundment above the dam,
using an existing path that follows the penstock route, and
putting in at the river access site below the powerhouse.
Currently the take-out area at the Cavendish Dam is undeveloped
and should be upgraded to make it safer and easier to use.

The Black River's current quickens again to Class II to III
vhitewater below the Cavendish gorge, continuing on to the North
Springfield flood-control dam at RM 9, which greatly limits
portage. for further canoe travel on the Black River (AMC 1989).
No estimates are available on the number of canoceists who
currently pass through the Cavendish Project area.

Local people account for most of the recreational use in the
Cavendish Project area. The majority of recreationists at the
project either swim in the gorge, fish for brown and brook trout,
or picnic. Based on recreational use at other nearby
hydroelectric projects, we estimate that there are 200 recreation
user-days per year in the Cavendish Project area.

b. Environmental impacts:

Public Safety

Representatives from the Town of Cavendish (1990), VANR
(1989), and CVPSC (1993b) express concern about safety for people
using the Cavendish gorge. Concerns cover people hiking in the
gorge, swimming in the pools in the gorge, and using the picnic
area on the east rim of the gorge above the dam. Representatives
from the Town of Cavendish base part of their reluctance to the
expansion of recreational facilities in the project area on
concerns about safety and rescue services. CVPSC has not
proposed improvements to the east side access road or
interpretative overlooks and paths along the edge of the
Cavendish gorge because of concerns about increased use and
public safety in the gorge area.

We recognize the safety concerns that have been raised. The
recent (October 1993) accidental death of a person who was using
the picnic site on the east side of the gorge and the precarious
nature of hiking and swimming in the gorge convince us that
recreational enhancements at the Cavendish Project should be on a
small scale and concentrated away from the gorge.

Recreational Facilities

The applicant proposes to construct and operate the
following recreational facilities at the Cavendish Project:

o a public parking area for eight vehicles near the
existing powerhouse and maintenance buildings;
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a picnic area with three picnic tables and benches near
the proposed parking area;

a trailhead, directional signs, and trail improvements
for the existing 800-foot-long trail from the parking

- area to a fishing and canoe launching site located
downstream of the powerhouse; and

a scenic overlook and.interpretative platform

immediately downstream of the powerhouse that would be
accessible to the disabled.

VANR (1989) generally concurs with the applicant'’s plans for
new recreational facilities at the project. In contrast,
representatives of the Town of Cavendish, citing safety,
emergency response, and site degradation concerns, prefer to see
Cavendish gorge remain as it is today with its current level of
recreational use and development (CVPSC 1993b).

Based on our site visit and the increasing demand for river
access documented in the 1988 Vermont Recreation Plan, we
conclude that there is a need forxr the proposed recreational
facilities. Therefore, we recommend that CVPSC submit a revised
recreation plan specifying the details of all proposed
facilities. After Commission approval, CVPSC should construct
and operate the facilities.

Rast Side Access Road

Driving on the east side access road with a two-wheel drive
vehicle is difficult due to ruts and frequent muddy conditions.
Conditions are hazardous and there ias degradation at the picnic
site that is accegssed by the east side road.

VANR recommends that CVPSC repair and maintain the east side
road to allow two-wheel drive vehicle access, improve parking,
and construct a vehicle turn-around at the end of the road.
Representatives from the Town of Cavendish, however, object to
improvements to the east side access rocad, because they have
concerns that public safety, emergency response, and site

conditions would be adversely affected by increased recreation
there.

CVPSC states that it will accommodate VANR's request for
road improvements to the extent acceptable to the Town of
Cavendish (CVPSC 1993b).

We recognize the Towm of Cavendish's concerns about public
safety, emergency response, and site degradation and agree that
increased access to this site would lead to greater degradation
and safety risks. Purthermore, we conclude that the existing
impoundment access road near the Town of Cavendish water works
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building plus the recreational facilities CVPSC proposes to
construct on the west side of the gorge near the powerhouse and
the facilities we recommend would provide adequate recreational
access and facilities in the project area. Therefore, we
recommnend that CVPSC restrict further public access to the east
side road and picnic area by constructing and maintaining a
locked gate across the road. CVPSC should install a sign con the
gate directing people to the recreation facilities on the west
side of the river.

Canoe Portage

One of the most limiting factors to canoeing the Black River
is the difficult portage arocund the Cavendish Dam and gorge.
VANR (1993b) and the Northern Vermont Canoe Cruisers (NVCC)
{1991) request that CVPSC provide a canoe portage around the
Cavendish Dam. NVCC recommends a route on the east side of the .
gorge with signs and limited trail brushing. VANR ({1993b and
1994) recommends a portage on either the east or west side of the
gorge. CVPSC (1993p) states that a portage is not desirable for
the Cavendish site because of public safety considerations.

We conclude that a canoe portage around the Cavendish Dam
and gorge would enhance the 25-mile-long trip from Amherst Lake
ta the North Springfield Dam. A signed portage at the Cavendish
Project also would improve public safety by directing canceists
to the portage from the take-out and offering a route that safely
gkirts the gorge.

Based on information gathered during our site visit, we
conclude that the west side route is preferable to the east side
route, because the east side route would be longer, would cross
about 200 feer of wetlands, and would necessitate a put-in
requiring a descent down a brushy and steep slope.

The west side portage should use a take-out site develaped
approximately 50 feet above the existing boat barrier on the west
gide of the impoundment. There should be clearing and grading to
enable canoeists to maneuver the slope safely. The boat barrier
should be fitted with "Danger Dam" signs. The existing trail
over the penstock route and the trail from the proposed parking
area to the downstream put-in should be converted into the cance
portage trail. This portage trail would be approximately 1,600
feet in length, 20 percent shorter than an east side portage
trail, which would be close to 2,000 feet long. Signse also
should be provided, directing canoeists to the take-out from the
impoundment and along the canoce portage route.

We recommend that CVPSC be required to develop a "west side®
portage as described above. CVPSC should include cdesign details
for the west side cance portage facilities in its revised
recreation plan.
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The Cavendish gorge is a popular local swimming area. VANR
(1994) suggests that changes in the minimum flow through the
gorge could affect the character of the gorge pools for swimmers.
VANR, therefore, requests that CVPSC study the effects of higher
flows on swimming in the gorge in connection with the bryophyte
study. '

Based on our site visit, our review of videotapes and
photos, and our review of the fishery study, which analyzed how
flows affect pool depth and water velocity in the gorge, we
observe that swimming conditions in the gorge change the most
when flows increase from leakage flows (3 to 5 cfs) to 10 cfs.
The additional 5 to 7 c¢fs causes pool depth to increase and the
velocity of the water between the pools to increase noticeably.

Further increases in flows from 10 c¢fs to 35 cfs result in
smaller incremental changes in flow velocity and water depth in
the pools. Flows of 35 cfs, however, would not cause flow
vemties in pools to increase sufficiently to endanger
sw rs.

To determine optimal flows for swimming, we considered the
following factorsa:

. the incremental improvement in swimming conditions is
greatest when flows increase from leakage to 10 cfs;

there is limited public access to swimming in the
gorge; and

there is a significant cost in terms of lost generation
as a consequence of increasing flows from leakage to 35
CfB. b

We conclude that 10 ¢fs represents a reasonable flow for
swimming. We recommend, therefore, that CVPSC provide a 10 cfs
minimum flow during daylight hours from June 15 through September
15 for optimal swimming conditions in the gorge. We do not
recomnend that CVPSC study the effects of higher flows on
swimming in the gorge, because sufficient information has been
provided.

Recreation Master Plan

VANR requests that CVPSC provide a comprehensive recreation
master plan that includes monitoring recreational use in the
project area (VANR 1994), a region-wide recreational resource
analysis (CVPSC 1991), and consultation with the Recreation
Section of the Department of Forests, Parks, and Recreation, the
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Department of Environmental Conservation, and the Town of
Cavandish (VANR 199%4).

Standard license article 17 allows the Commigsion to require
a licensee to make reasonable modifications or add recreatiocnal
facilities throughout the term of the licenge upon its own motion
or upon the recommendation of the Secretary of the Interior or
other interested Federal and state agencies, after notice and
opportunity for hearing.

In addition, Section 8.11 of the Commission's regulations
requires licensees to collect and file periodic data on
recreational use at projects where recreational activity is
occurring. This information helps to identify the need for
addictional recreation facilities and enhancements. We,
therefore, conclude that there is inadequate justification to
require CVPSC to conduct additional monitoring of recreational
use in the project area.

CVPSC collects and files data on recreational use at all its
FERC-licensed projects, but has no involvement with other
recreational facilities over a broad geographic area. We
conclude that CVPSC should not be required to conduct a region-
wide recreational resource analysis, because this analysis is
more appropriate for a state agency or regional planning group.
CVPSC, if requested, should provide its recreational use data to
any organization performing the regional analysis.

The Cavendish Project is a small project with a minimal
amount of land. The Commission generally prefers not to require
licensees of small projects to undertake significant land
acquisition. Moreover, the recreational enhancements CVPSC has
proposed, plus the enhancements we recommend, would provide for
recreational facilities that are appropriate for the Cavendish
gorge area. Thus, we conclude that CVPSC should not be required
to develop a recreation master plan.

Accegs for the Disabled

Currently, there are no developed recreation facilities at
the Cavendish Project that allow access for the disabled. CVESC
proposes to build a acenic overlook and interpretative platform
immediately downstream of the powerhouse that would be acceasible
to the disabled. CVPSC did not receive any comments from the
public or from agencies about disabled access at the Cavendish
Project. CVPSC's proposal would provide fishing and viewing
access to rhe Black River in the project area. We recommend that
CVPSC's revised recreation plan include a discussion of how the
proposed facilities conform to the requirements of the Americans
with Disabilitjes Act of 1990.

: None.




p. No-Action Alternative

Under the no-action alternative, none of the environmental
recommendations discussed above would be implemented to protect
or enhance existing environmental resources.

VI. DEVELOPMENTAL ANALYSIS

In this section, we analyze the project's use of the Black
River's water resources to generate hydropower, estimate the
economic benefits of the proposed project, and address the
economic effects on the project of various measures considered in
the BA for the protection or enhancement of environmental and
recreational resources.

A. Proposed Project

The main purpose of the project is to provide power forx
CVPSC's customers. The project generates about 6.108 gigawatt-
hours (GWh) annually. . This amount represente the project's
average annual generation for the 20-year period prior to CVPSC's
filing for relicense. This period is reasonable, because CVPSC
operated Cavendish in the peaking mode then. Daily peaking
operation was in accordance with CVESC's original license; it
represents the appropriate base case.

CVPSC is not proposing to increase generating capacity at
the project. Enhancement measures considered would improve
aesthetic, recreational, and other environmental resources.
These measures would affect project economics ag a result of

copnstruction costs, operation and maintenance costs, and lost
generation.

To analyze the economics of the proposed project, we
computed the existing project's net benefits using CVPSC's
estimated average annual generation and its estimated annual
operation and maintenance costs. :

The economic analysis covers a specific period of time.
That period is based on the expected license term, which can
extend up to 50 years. We used 30 years for the Cavendish
analysis, because this is the usual license term for projects

that do not propose to install new capacity or to implement major
environmental enhancements.

We based our analysis of the existing project‘'s net benefits
on the following:




ONE TIME COSTS
Coats for Additional Capacity None
Other Costs $567,1%9172/

ANNUAL COSTS
Operation and maintenance costs $97,2008/
Operation and maintenance escalation

rate 3.0 percenty/
Discount rate 9.5 percentl(/
Pericd of analysis 30 years
Term of financing 20 years
Levelized power valuell/ 98.44 mills/kWh

Based on this information, the existing project (without
ephancements proposed by either applicant, agencies, or staff)
has positive net benefits of $385,400 annually levelized over 30
years when compared to the alternative power source. Thise net
benefit, equivalent to 63.1 mills per kilowatt hour (mills/kWh),
does not include the economic value of resource enhancementg and
nevw recreational facilitieg that we recommend.

B. Enviropmental Eanhancement Alternatives

¥We analyzed recommendations made by the applicant, agencies,
and others for protecting or enhancing nondevelopmental resources
in the project area. Measures considered would affect the
project in three ways:

2/ This consists of licensing application preparation ($94,800),
response to information requests ($75,800) and net investment
($397,091). This cost is in 1993 dollars.

8/ 1In calendar year 1990, the O & M cost was $88,955 as stated
in the application. This value was then escalated to 19%3 at a
rate of 3 percent.

9/ Source: Staff.
10/ Source: Applicant's response to AIR 3 (CVPSC 1993).

11/ Ve based the levelized power value on CVPSC's statement of
avoided energy and capacity costs provided through year 2020 in
responSse to AIR 3 (CVPSC 1993). CVPSC derived these avoided
costs from actual 1991 experience for existing energy sources and
publighed these valuea in their 1991 Integrated Resource Plan.
We escalated the energy and capacity coats at 4.5 percent and 5.0
percent respectively, in accordance with CVPSC’s escalation
rates, and levelized the resulting values over the 30-year
license pericd.
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. changing the mode of operation, and thereby,
altering generation;

. increasing the project's costs by the construction
and operation of new facilities; and

. reducing project generation by diverting flows for
other purpases.

In this section we laok at the net economic effect on rate
payers of the enhancement measures under consideration.
Specifically, we consider six measures that cculd reduce the
economic benefits of the project:

d run-of -river operation;

. bypass flows;

e recreational enhancements;
. landscaping;
® downstream fish passage; and

. monitoring flows and implementing plans.
1. Run-of -River Opexation

The Cavendish Project was originally licensed to runm in a
daily peaking and pulsing mode. (To enhance aquatic habitat,
CVPSC changed the mode of operation from peaking and pulsing to
modified run-of-river about the time the license application was
filed in December 1991.) CVPSC proposes to operate Cavendish
using an instantaneous run-of-river mode.

CVPSC states in its Exhibit E that the change from daily
peaking to run-of-river would result in a loss of generation of
about 40 ro 50 Mith annually. Our analysis shows that changing to
run-of-river mode would decrease project benefits by $4,900 .
annually (based on lost generation of 50 MWh) or 0.80 mills/kwh,
when levelized over the 30-year life of the project.

2. Spillaga ¥lows

Spillage flows at Cavendish are proposed to enhance
aesthetics, fish habitat, water quality, and recreational uses in

the 1,570-foot-long bypass reach of river between the dam and the
tailrace.

CVPSC proposes to release a flow of 10 cfs during late
spring, summer, and early fall periods (April 15 through October
31). From November 1 through April 14, there would be no dam
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releases; consequently, bypags flows would be limited to dam
leakage and local runoff (about 4 cfs).

VANR'sS WQC requires a minimum instantaneous flow of 10 cfs
year round for a 5-year period during which CVPSC must study the
effect of minimum flow on the bryophyte Scapania umbrosa. If
certain pools can be modified to protect this bryophyte, VANR may
consider increasing the minimum flow up to 20 cfsa.

We evaluated the VANR requirement using two scenarios: (1) a
10 cfs year-round flow for the term of the license, and (2) a 10
cfs flow for 5 years followed by a 20 cfs flow for the remainder
of the license term. We included in each scenmario the cost of
conducting the 5-year study, which we estimated would cost
$50,000.

We assume that the 10 cfs flow is comprised of 4 cfs of
leakage and a 6 cfs release. We computed the lost generation for
the CVPSC proposal to be 215 MWh. We evaluated the economics of
lost generation due to the various spillage flows. Table 8
provides a sumiary of the resuits.

VANR suggests that the release of the minimum Flow over the
crest Of the dam 1ls more aesthetically attractive than CVPSC's

proposed method of release. We computed the economic effects on

the project by evaluating the effects on generation required to
provide a veil flow over the dam.

CVPSC uses a SCADA system at Cavendish to maintain the
nt level within a tolerance of plus or minus 1 inch.

Thexrefore, to provide the minimum flow over the dam, CVPSC would
need to target a veil height of 1.00 inch higher than that
required for the minimum flow. This additioral 1.00-inch veil
flow height would result in a lost generation of about &25 MWh
anmually, and a decrease in project net benefits of about 561,500
annually, when levelized over the 30-year term of the license.

3. Aesthetics

Proposed aesthetic enhancements include landscaping around
the substation. The one-time cost provided by CVPSC of
implementing this enhancement is $6,600 in August 1993 dollars.
Our analysis shows that aesthetic enhancements would decrease
project benefits by about §1,000 annually (or about 0.16
mills/kWh) over a 30-year license period.




%
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Teble 3. Economits of Lon Oeneration Dus 1o $pillage Flowx (Source: Suff).

|
'1

Spithge Anausl Decreass in Net Antual Benafits

Flow)2/ Loat Genecytion

(cta) k) (Doltars) (millakWh)] 3/

Applicant’s propoas)) & 10 213 21,300 349
VANR WQC requiremem 3/ 10 420 46,400 -1.60
VANR sBernative] 617/ 1020 4200973 34,200 -13. 78
Fisheries Flows)8/ 10 248 -24,100 -1.95
35 ! -$9,700 -14.63
Assthetics Flows1y/ (1] 108 -10,600 -1.74
35 N6 -32.000 438
Swimming Flow 20/ 10 4 -5, 700 0593
35 132 -18,500 -3.03
SofT's Recommendationd {7 10 245 -24,100 395
o — - — — ——

12/ Spillage flow includes 4 cfs leakage.
13/ Based on average annual generation of &.1085 GWh,

14/ CVPSC propcses a flow of 10 cfs at the dam from April 15
through October 31, and leakage flow (4 cfs) during the remaining
portion of the year,

15/ This represents VANR's WQC requirement for a 10 cfs flow for
five years, a study during those five years, and a 10 cfs flow
for the remaining texrm of the license.

16/ This represents VANR's requirement for a 10 cfs flow for 5
years, a study during those five years, and a 20 cfs flow for the
remaining term of the license.

17/ This represents lost generation of 420 MWh annually for a 10
cfs flow during the first § years and 973 Mwh annually for a 20
cfs flow for the remainder of the term of the license. i

18/ This represents a flow from April 1 through November 15.

18/ This represents a flow for 12 hours per day from April 15
through October 31.

20/ This represents a flow for 12 hours per day from June 15
through September 15.

21/ This represents staff's recommendation for a 10 cfs flow in
the gorge from April 1 through November 15 with leakage for the
rest of the year.
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4. Recreation

CVPSC proposes the following recreational enhancements: a
parking area for eight vehicles, a picnic area with three picnic
tables, a trail from the parking area to a fishing and canoe
launching site downstream of the powerhouse, and a scenic
overlook and interpretive platform. The construction cost
provided by CVPSC associated with these enhancements is $12,750
in August 1993 dollars. Our analysis shows that the proposed
recreational enhancements would decrease project benefits by
$1,900 annually {lor about (.31 mills/kWh) over a 30-year license
period.

VANR requests the construction of a canoce portage at the
Cavendish Project. There are two potential routes for the canoe
portage: one on the right bank and one on the left bank. We
estimate the coat of the right bank canoe portage to be about
$500, primarily for signage. Our analysis shows that the cost of
the right bank canoe portage would decrease project benefits by
about $100 annually (or about 0.02 mills/l:Wh) over the 30-year
license period. We eatimate the cost of the left bank canoe
portage to be about $5,000, primarily for clearing and gruybbing
of the embankment, signage, and an improved boat barrier. Our
analysis shows that the cost of the left bank canoe portage would
decrease project benefits by about $700 annually (or about 0.11
mills/kWh) over the 30-year license period.

VANR is also requeating road improvement on the right bank.
We estimate the cost of the road improvements to be about $2,500,
primarily for grading and installation of drainage. Our anmalysis
shows that the cost of the right bank road improvements would
decrease project benefits by about $400 annually (or about 0.07
mills/kWh) over the 30-year license period.

We are proposing that a gate be installed acroes the right
bank access road. We provide an allowance of $2,500 for the
ingtallation of the gate. Our analysis shows that this cost
would decrease project benefits by about $400 annually {(or about
0.07 mills/kWh) over the 30-year license period.

5. Downeatream Pigh Passage

The Secretary of the Interior preacribes the construction of
a downstream fish passage facility at the Cavendish Dam.
Therefore, we consider the economic impact of downstream fish
passage, which involves construction costs, operation and
maintenance costs, and lost generation due to passage flows.

CVPSC provided the cost of a downstream fish passage device
in documentation submitted on November 30, 1993. Ke estimate a
1ost generation of 295 MWh per year based on a design flow of 15
cfs through the downstream passage facility during fish passage
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operation from April 1 through June 15 and from September 15
through November 15, as mandated in the Section 18 Fishway
Prescription.

We bade our adhlysis of downstream fish passage economics on
the following data:

Construction costs $62,628(1993)22/
Construction period 0.25 years
Construction escalation rate 2.5 percent
Annual O & M costs $1, 00023/

O & M escalation rate 3.0 percent
Estimated operation start March 1995
Levelized power value 98.44 mills/kWh
Lost annual generation 295 Mwh

O1r analysis shows that the construction and maintenance of
the downstream fish facility passage would decrease project
benefits by $§9,400 per year {(or about 1.52 mills/kWh) over the
30-year license period. 1In addition, operation of the fish
passage would require about 15 cfs flow, which would decrease
project generation, and consequently, decrease project benefits
by about $29,000 annually (or 4.75 mills/kWh) over the 30-year
license period.

VANR'a WQC also requires the construction of a downstream
fish passage facility at the Cavendish Dam. The WQC condition
allows facility design flows (15 cfs) to be passed during periods
of high flow (likely during the April 1 through June 15 passage
season}, and 10 cfs from September 15 through November 15. We
estimate that these flows would decrease generation by 264 Mwh
per year.

Our analysis shows that the construction and operation of
the fish passage facility under these WQC flow conditions would
decrease project benefits by about §35,200 annually (or 5.76
mills/kWh) over the 30-year license period.

Both FWS and VANR requested that CVPSC submit functional
design drawings for interim passage facilities within 4 months of
isguance of the FERC license, and that the interim passage
facilities be operated until permanent passage facilities are
constructed and operating. FWS indicated that interim passage
may be accomplished by lowering a flashboard or constructing a
weir. 1In either case, the construction cost would be
inpignificant. The cost of lost generation due to interim

22/ Provided by Applicant.
23/ Staff estimate.
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passage flows is considered in the permanent passage facility
analysis.

6. Plans Required

We require preparation of plans for:

o maintaining instantaneous run-of-river flows below the
project tailrace;

passing the minimum flow;

monitoring instantaneous flow releases at the project;
monitoring fishway operation;

disposing of debris associated_with the project; and

implementing project maintenance or repair work
involving the river.

We provide an allowance of $10,000 for the preparation and
submittal of these plans. Our analysis shows that the cost of
the plans would decrease project benefits by about $1,000
annually (or 0.17 mills/kWh) over the 30-year license period.

C. Ro-Action Alternative

The no-action alternmative has also been evaluated in this
EA. Under the no-action altermative, the project would continue
Lo operate as it does now, and there would be no change to the
existing environmental setting or project operation. Therefore,
there would be no incremental costs for this altermative. Costs
associated with continued operation and maintenance would
continue to be incurred, but the net benefits would remain
essentially unchanged compared to current operation.

VII. COMPREHENSIVE DEXVELOFMENT AND RECOMMENDED ALTERNATIVE

We have considered the applicant's proposed enhancement
measures, Section 18 Pishway Prescriptions, agency-recommended
texms and conditions, ocur recommended enhancement measures, and
the no-action alternative under Sections 4(e) and 10(a) of the
FPA. From our independent analysis of the environmental and
economic effects of the alternatives, we have selected the
applicant's proposed project with our recommended enhancement
measures as the preferred alternative.

This alternative consists of:
» operating in instantanecus run-of-river mode;
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. providing a minimum spillage flow of 10 cfs to the
bypaas reach from April 1 through November 15, with
leakage flows from November 16 through March 31.
Additional flows of up to 15 cfs should he required
from April 1 through June 15 and from September 15
through November 15 for downstream fish passage;

b providing plantings for visual screening of the
substation;

. constructing, operating, and maintaining a parking
area, plcnic facilities, scenic overlook/interpretive
platform, and canoe take-out, portage trail, and put-
in;

- implementing CVPSC's cultural resources management plan
and programmatic agreement;

. constructing and operating interim and permanent
downstream fish passage facilities; and

4 monitoring regquired flows.

We believe that implementation of these measures would:
improve aesthetics, water guality, fisheries, and recreational
resources; increase access to the river in the project area; and
provide for future fiseh passage.

Based on the Commigsion's past practice, the terms and
conditions in the VANR WQC issued for the Cavendish Project must
be considered in any license issued. The major cost items

required by the WQC not already included in cur recommended
alternative are:

. providing a minisum splllage flow of 10 c¢fg year-round;
and

. conducting a five year study on the bryophyte Scapania’
umbrosa.

Though the cost of these measures would reduce the existing
power benefits of the project, the project would still have net
economic benefits over the new license term compared to the
least-cost alternative. 8Specifically, we consider six measures
that would reduce the eccnomic benefits of the projeect: {1i) run-
of -river operation, (2) spillage flows, (3) aesthetic measures,
{(4) recreational enhancements, (5) downstream fish passage, and
(6) WQC conditions not included in our recommended alternative.
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A. Run-of -River Operation

CVPSC proposes instantaneous run-of-river operation at the
Cavendish Project in its application for subsequent license.
Both VANR and FWS concur with CVPSC's proposal. We also agree
and, therefore, recommend run-of-river operation.

Instantaneous run-of-river operation would eliminate regular
variation in reservoir elevation and downstream flows that would
occur under the daily peaking mode allowed by the original
license. Moreover, by switching to a run-of-rivex mode,
shoreline erosion would be reduced, wetland vegetation adjacent
to the impoundment would be enhanced, water quality would bhe
protected, and fisheries habitat both upstream of the dam and
below the powerhouse would be enhanced by the reduced number of
dewatering events.

We calculate the cost of the change from a dalily peaking
operation to an instantaneous run-of-river operation to be
approximately $4,900 each year.

B. Minimum Flows

We conclude that, while water quality criteria are presently
met with only leakage in the bypass reach, additional flows would
reduce the likelihood of water gquality degradation occurring in
that reach under extreme weather and low-flow conditions. For
fishery resources, we conclude that trout holding habitat would
improve with additional flows greater than leakage. The largest
incremental habitat gain would occur from increasing flows in the
gorge from leakage to 10 cfs. For these reasons, as well as
congideration of the increased costs associated with increasing
minimum £lows from 10 cfs to 20 cfs, we conclude that flows
higher than 10 cfs are not the best comprehengsive use of the
water resources at this project. We also conclude that a study
to determine whether minimum flows greater than 10 cfs would
affect the bryophyte is not necessary. However, since this study
may be within the scope of Section 401 of the Clean Water Act, it
will be included in any license isgued. )

Studies of the bryophyte indicate that 50 percent of the
present population could be lost at flows of 10 cfs, with
additional losses at higher flows. A flow of 10 cfs also would
provide for adequate flows for aesthetics and swimming in the
bypass reach. We note that aesthetics and swimming would not be
substantially improved at higher flows, and that further
increases in flow to enhance water quality, fisheries,
aesthetics, and swimming would be detrimental to the rare
bryophyte.

Regarding seasonality, dam releases are not needed during
late fall, winter, and early spring to enhance water quality,
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recreation, or aesthetics. FPisheries requirements during this
period are for deep, overwintering pools, which exist in the
bypass reach under existing leakage flows. Also, leakage flows
would provide adequate protection for benthic invertebrates,
which are a major food source for fish. (A 10 cfs dam release
would increase wetted area (the area of inundation in which
benthic l‘nvertebrates args found) by only about 10 percent; this
represents a minimal benefit to this resource base.) In
addition, flows for aesthetice and recreation would not be needed
during this period, because of limited recreational use of the
project area at that time. Thus, dam releases from November 16
through March 31 are not necessary for the protection or
enhancemeny of any of the resources considered.

We conclude that a minimum flow of 10 cfs from April 1
through November 15 with leakage flows from November 16 through
March 31, would provide adequate enhancement of fish habitat in
the bypassed reach, and would enhance water quality, recreational
activitles, and aesthetic qualities. However, higher flows of up
to 15 cfs (which would be released through the passage facility
and, thus would be in addition to estimated leakage of 4 cfs)
would be required during the juvenile salmon downstream migration
periods (April 1 through June 15 and September 15 through
November 15). The 10 cfs minimum flow and limited period of the
higher flow during the salmon migration pericds would provide a
reasonable assurance that populations of the bryophyte, Scapania
umbrosa, would remain in the gorge.

Because the WQC requires a year-round 10 cfs flow and limics
downstream passage facllities to 10 cfs during the fall migration
period for the S-year duxation of the bryophyte atudy, CVPSC must
provide a year-round minisum flow of 10 cfs to the bypass reach,
and must limit flow provided for downstream fish passage from
September 15 through November 15 to a maximum of 10 cfs (unless
natural spillage flow is higher) during the S-year duration of
the VANR-mandated bryophyte gtudy.

From in the gorge and from the one viewpoint on the rim of
the gorge below the dam, flows released uniformly across the face
of the dam are aesthetically superior to flow released from the
side of the dam (VANR 1993c). PFlows over the entire dam screen
views of the 75-foot concrete dam face of the dam. However,
limited public viewing of the dam and the additional cost of
$61,500 per year deter us from recommending the release of a
uniform flow over the face of the dam.

We estimate that the annual cost of providing a seasonal
{April 1 through November 15) minimum bypass flow of 10 cfs for
enhancement of fishery habitat, water quality, swimming, and
aesthetics, would be $24,100.




C. Aesthetic Resources

CVPSC developed a plan to minimize the visual dominance of
the substation located near the project powerhouse and the
proposed picnic area. This plan calls for planting serviceberry
bushes and paper birch trees around the substation. We agree
with the need and design of the landscape plan for visual
enhancement of the proposed parking and picnic area and recommend
its implementation. Landscaping would enhance the proposed
picnic area and would help focus recreational use in this area.
Before the plan is implemented, we recommend that CVPSC consult
with VANR to finalize the details of species selection and
planting locations.

We also agree with the suggestion that, at the next
scheduled maintenance, CVPSC should paint its machinery,
hardware, and buildings with colors that VANR recommends to blend
the facilities with the project area viewscape. Our analiysis
shows that the proposed landscaping would cost CVPSC
approximately $1,000 annually when levelized over a 30-year
license period.

D. Recraational Resources

We recommend that CVPSC submit a revised recreation plan
within 6 months from the date of issuance of any license. After
the Commission approves the revised plan, CVPSC should construct
and operate the approved recreational enhancements.

The demand for the recreational facilitiea in the project
area will probably continue to rise as a consequence of increases
in population and the proportion of the public that recreates.

We also believe the introduction of Atlantic salmon in the Black
River will increase demand for recreational angling opportunities
in the project area. We have calculated that the annual
lavelized cost to CVPSC foxr the parking area, trail, picnic area,
scenic outlook and interpretive platform, signs, canoe portage,
and gate for a 30-year license would be about $3,000.

B. Downstream Fish Passage

VANR stocked approximately 23,124 fry above the Cavendish
Project in 1993. This stocking is part of a plan to restore
Atlantic salmon runs to several New England river basins.
Depending on the success of the restoration program, the
Secretary of the Interior may also require upstream passage in
the future. However, construction of upstream passage facilities
has been deferrxed to a time when migrating adults have access to
the Cavendish Dam. Since VANR stocked salmon above the project
in 1993, downstream passage facilities must be completed by the
time these juvenile salmon are ready to migrate downstream to the
Atlantic ocean (beginning in the spring of 1995).
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Interior has prescribed downstream fish passage at the
Cavendish Project. We recommend that CVPSC install downstream
fish passage facilities at the Cavendish Project. We have
calculated that the cost to CVPSC for this enhancement, levelized
over a 30-year license period, would be about $25,600 annually
(59,400 for construction of the facility and an additional
$16,200 for operation, including a flow of 15 cfs which is made
up of the 6 cfs minimum flow requirement and an additional 9 cfs
dam spill). If the results of the bryophyte study indicate that
increased flows are appropriate, fish passage flows would be
included in the cost to provide the 20 cfs minimum flow.

) Water Quality Certification

In addition to our recommendations, the Commission includes
lawful WQC conditions in any license issued. As noted in Section
IV.D, the Cavendish WOC includes a requirement for a minimum
year-round spillage flow of 10 cfs and provides for the
development of a study to assess the impacts of minimum flows on
the bryophyte Scapania umbrosa.

We have calculated the anmual incremental cost (above the 10
cfs flow that we recoomend from April 1 through November 15) to
provide this additional spillage during the period November 16
through March 31 would be $17,200.

Condition I of the WQC requires that CVPSC develop a plan of
study for assessing the impact of alternative bypass flows on the
bryophyte Scapania umbrosa. The results of this study will be
used to assess the feasibility of increasing the minimum flows to
a level not to exceed 20 cfs. If the study results indicate that
the bryophyte populations could sustain additional flows, the
incremental 10 cfs needed to provide a total year-round flow of
20 cfs would result in an additional cost of $37,800 annually,
levelized over the 30 year license term.

The cost of conducting the bryophyte study, levelized over a
30-year license period, would result in an additional annual cost
of $5,100. -

a. Conclusion

We estimate that implementing the preferred altermative
would cost about $59,600 annually. While staff’'s analysis
indicates the additional flow is unwarranted, adding VANR's
requirement for a year-round 10 cfs minimum flow increases the
annual cost to $76,800. In addition, the 5 year bryophyte study
increases the annual cost by $5,100 to a total of $81,900.
Should the study conclude that the bryophyte populations can
withstand increased flows, the total cost to the project for
implementing all enhancement measures would be $103,500. We
believe that thie cost is feasible given the project's net
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economic benefits (see Table 10, below). This figure is the sum
of: (1) the value of lost generation and (2) the cost of project
enhancements.

Table 9. Summary of the Levelized Annual Costs of the
Proposed Enhancements to the Cavendish Hydroelectric
Project (Source: Staff).

Condition Applicant's Add*'l Costs of

Proposed Staff

Enhancements | Enhancements

($4,900) - -
Spillage ($21,300) ($2,800)24/ ($17,200)25/,

Add'l Costs of
WOC Requirements

Run-of-River

{($21,600) 26/
Aesthetics ($1,000) - -
Recreation ($1,900) ($1,100)22/ -
D/S Fish - ($25,600)28/ -
Pagsage
Bryophyte - - {$5,100)

studzﬁ

- ($1,000)

24/ Annuval cost of providing a 10 cfs minimum flow from April 1
through April 14 and from November 1 through November 15.

25/ Annual cost for a 10 cfs minimum flow from November 15
through March 31 ($17,200).

26/ Annual incremental cost for a 10 cfs flow increase to
provide a year round 20 cfs minimum flow. Total cost of $37,800
is reduced by $16,200 as incremental increase will cover fish
passage flows.

27/ Annual cost of left bank canoe portage ($700) and gate for
the right bank access road ($400).

Annual cost of constructing and operating fish passage
facilities ($9,400) and providing a 15 cfs minimum flow in the
fish passage fxrom April 1 through June 15 and from September 15
through November 15 {5$16,200).
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Table 10.

Hydroe

Applicant's
Proposal

Applicant's
Proposal with
Staff Enhance-

Levelized Annual Net Benefics of the Cavendish
rce: Statf}.

Applicant's
Proposal with
Stafr

ments and
Section 18
Prescription

Bnhancements,
Section 18
Prescription,

and WQC
Condition

Exisgting $385,400 -
Project _f

Enhancements { ($29,100)29/ {$30,500)30/ ($22,300131/
{$21,600)32/

Total Net
Benefits

$356,300 $325,800 $303,50033/

$281,90034/

29/ Annual costs of CVPSC's proposed enhancements: Run-of-river
($4,900), 10 cfs minimum flow from April 15 through October 31
($21,300), Aesthetics ($1,000)}, and Recreation ($1,900).

30/ Additional annual cost of staff ephancements and Section 18
prescriptions: Recreation (51,100}, Plians ($1,000), Fish Passage
Facilities ($9,400), and Combined Spillage and Fish Pasrage Flows
{$19,000)}.

31/ Additional annual cost of WQC requirement: 6 cfs spillage
from November 16 through March 31 ($17,200), and annual cost of
bryophyte study (55,100).

32/ Additional annuwal cost of WQC requirement: 10 cfs increase
to provide year round 20 cfs minimum bypass flow ($37,800). The
20 cfg flow includes flows required for downstream fish passage -
therefore the additiomal cost of passage flows (§16,200) is not
required under this option. The total cost for this flow would
be $21,600 annually.

33/ 1Includes the 10 cfs year-round flow and the bryophyte study.

34/ 1Includes incremental 10 cfs for a total 20 cfs year-round
flow pending ocutcome of brycphyte study.

75




VIII. RECOMMENDATIONS OF FISH AND WILDLIFE AGENCIES

Under the provisions of the FPA, as amended by the Rlectric
Consumers Protection Act of 1986, each hydroelectric license
issued by the Commission must include conditions to protect,
mitigate damages to, and enhance fish and wildlife (including
related spawning grounds and habitat) affected by the project.
These conditions must be bagsed on recommendations provided by
Federal and state fish and wildlife agencies for the protection,
mitigation, and enhancement of fish and wildlife resources
atfected by the project. Section 10(j) of the FPA states that
whenever the Commission finds that any fish and wildlife agency
recommendation is incongsistent with the purposes and the
requirements of the FPA, or other applicable law, the Commission
and the agency shall attempt to resolve any such inconsistency,
given due weighl: to the recommendations, expertise, and statutory
respongibilities of each agency. .

Por the Cavendish Project, VANR and Interior have had an
opportunity to make comments and recommendations and have done
so. All VANR and FWS recommendations have been evaluated and
discussed in the Water, Fishery, and Terrestrial Resources
Sections of thie EA, and our conclusions concerning the merits of
these recommendations are presented there. Table 11 summarizes
these conclusions and our recommended actions.

In some jinstances, our conclusions concerning the
appropriate ephancement measures differ from those of VANR.
However, VANR recommendations that are also lawful WQC conditions
will be included in any license issued for the project.

The recomnendation for the bryophyte study does not qualify
under FPA Section 10(j), because this measure deals with a rare
plant yather than fish, wildlife, or their habitat. Thus, we
considered the recommendation under FPA Section 10{a). In
addition, this measure's related maximum spillage flow of 10 cfs
is in direct conflict with the Section 18 prescription for
releage of higher flows (15 to 25 c¢fs) to adequately operate
downstream fish passage facilities. We recommend that the
Commission regerve its authority to increase the minimum flow up

to 20 cfs if requested by the VANR pursuant to its lawful WQC
condition.
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Table 11. Analysis of Fish and Wildlife Agency
- Recommendations.

Recommendat ions

Agency

wWithin
the
scope
of
10(3)

Conclusion

—

Use run-of-river
operation

Interior
VANR

yes

Agree

Adopted*

-

Provide a minimum
bypass flow of 10 cfs
year round.

Interior
VANR

yes

Disagree

Adopted*

Develop a monitoring
plan for run-of-river
and minjimum flow.

Interior
VANR

yes

Agree

Adopted*

construct a permanernt
dowmstream passage
facilities.

Interior
VANR

yes

Agree

Adopted*

S —

Operate the :
dovnatream passage
facilities from April
1 through June 15 and
from September 15
through November 15;
the time period may
be modified in the
future in accordance
with new information
on downstream
migration.

Interior
VANR

Agree

Adopted+*

Submit, within 6
months from issuance
of license, plans and
schedules of
operation,
maintenance and
monitoring of fishway
to ensure its
operation as
intended.

Interior

iy‘“___—
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Table 1l1. Analysis of Fish and Wildlife Agency
Recommendations.

Recommendations -

Agency

Within | Conclusion

the
scope
of
103}

===

Submit a plan to
evaluate the impact
of increased bypass
flows on bryophyte,
Scapania umbrosa.

Interior
VANR

no Disagree

Adopted*

Maintain elevation of
impoundment no lower
than 6 inches below
the design crest of
flashboards; when
control system is
down, no lower than
12 inches below
crest.

Adopted*

Manage impoundment
levels such that
deviations in excess
of minus 2 feet from
normal are
eliminated.

Minimum ABF flows
below project during
flashboard
replacement .

Interior

Construckt a canoe
portage at Cavendish
Dam.

Allow contlinued
public access to the
river subject to
reasonable safety
limitations.

Develop a recreation
master_ plan.
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Table 11. Analysis of Fish and Wildlife Agency
Recommendations.

—— e
Recommendations - Agency Within | Conclusion
the
scope
of
10(3)

Develop a plan to _ no
handle trashrack
debris.

Conduct a study to
determine the
influence of the
project dam on
upstream flooding,
and the benefits of
reducing the height
of or eliminating

flashboards.
n the cense, cause this recomme

also is a lawful condition of VANR's WQC.

IX. CONSISTENCY WITH COMPREHENSIVE PLANS

Section 10{a}){2) of the FPA requires the Commission to
consider the extent to which a project is consistent with PFederal
or state comprehensive plans for improving, developing, or
conserving a waterxway or waterways affected by the project.

Under Section 10(a) {2), PFederal and state agencies filed a total
of 28 comprehensive plans of which we identified 8 Vermont and 5
United States comprehensive plans to be applicable. No conflicts
were found. Comprehensive plans relevant to this project are
listed in Section XI.

X. FINDING OF NO SIGNIFICANT IMPACT

We conclude that none of the resources we studied--which
include geologic resources, water quantity and quality, and
fishery, terrestrial, aesthetic, cultural, amnd recreational
resources -- would experience significant adverse effects under

the proposed action or any of the action alternatives considered
in this EA.

On the basis of the record and this BA, issuing a subsequent
license for the proiect as proposed by CvPSC, plus the
enhancement measures we recommend, would not constitute a major
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Federal action significantly affecting the quality of the human
environment. For this reason and pursuant to Commission
regulations, no Environmental Impact Statement is required.
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Concord, New Hampshire
on the Draft Environmental Assessment
letter dated May 19, 1994

The EA, in Sections V.C.1, V.C.2, and

V.C.3, has been revised to reflect FWS's

position on the issues noted.
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Comments of the
Department of the Interior, Fish & Wildlife Service

Concord, New Hampshire
on the Draft Environmental Assessment

letter dated May 19, 1994

The EA, in Section V.C.2, has been revised 1o
reflect the possibility of different flows after

final design.
The EA, in Section V.C.2, has been revised

to reflect staff’s concusrrence with the

The EA in Section V.C.2. has been revised
specified periods of operation.

to reflect this additional information.

FWS-3
FWS-4
FWS-§

y arcas

be required to address an
greement between the Commission and
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The decision has been rendered in the

CVPS-1

have been made in the EA. No further delay
in acting on the license application is

warranted,

Supreme Court case, and relevant revisions

2 OF s
£ & .
o x TxE
wt ]
[ " 1]
5 9 Ry
n 22
S = 83
LN -

[
aag -

984

rady is ..

don (CVPSE) dia
1994 Draft Environmantal
npted project. Wa are also,
that the Comsimsfon
& licsnss for the project.
C) of the DEA, the Varmont Agancy of
VAMR) Lssued a Water Quality Certificats (WQc)

for the Cavandisd prof

Corpprate

L 30

£or the. Above refere

)
sting

i 4

atory Commission
_ 00!

AE: FERC L.P. 12409 = Cavendish

Tt

tol B

for ﬂllﬂl‘cttod balow,

apy
, Reguast fer Stay n_um- Iemuanca

tols D. Cashell, Se

praft Dnvironmental Assessment
Deax fecretary Cashell;
Cantra)l Vermont Jublio, Bexvi
providing cosaants on the
temporarily stay issuancs of

Tedoral Rne
528 North €

washington,
Aanasapant

My 26,

T 33,
At the
L)

y

iy of Tacoas

¥ater Quali
Resources Boaxd (VVRE
stay Procesdings

in the

o8t on QGctobexr 7, 1993, On Octoda
uprene Court

1993, CVPSC filed & Notice of Appeal of ths

Certificata with ths Varmont Water

As poted in Section IV

¥ataral Ressuraes (

sams time, CVPSC filed a Notion to
deoisish by the United States §
“..I

1 and Motion
2180 on a Motion to Dismism
3994, tha VWRB heard o
Motion to Pimaies,
ng the MNotion.

Tha YWRB held a pre-haaring cen
m on Movembar 13, 1993 an

By VANR. On Fed 13
relating to ths VARR'

to §
anta
1] s

snd on Aprid
mjuu’.:::ngo WOt appeals, at
[ ] upon
Supreas Court in the sibv &
irat,
that the

ralated to the wa

ry Oraser grarting
ter gquality
CVISC racognises

to' include WOC oonditions as

[ P.nnllnn
u- on its

although

Commisaion's past practige

3 Tateevi
entry of a deciaion by tha 0.5
ZADENS case, vhichaver ocours
Given the abova sctiona
and
has bean

cartiftication

dssued sn Order reject
19, 1004 the YWAS lssus
s Motion to St
.,

lq

e
both the Cavendish &

A}



0
=
'S
5
S
£
5
Q

&
o
.é
b
z
3

Rutland, Vermont
on the Draft Environmental Assessment
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Information in the record indicates that more
than 10 cfs would be required for effective

operation of downstream passage facilities.

We believe that the higher flows should be
provided during the migration period for
proper operation of the fishway.

However, since the study and flow restrictions
required by the WQC may be within the scope

determine the affects of higher mmimum
flows on the bryophyte is not necessary.

Our analysis indicates that a study to

ANR-10

of Section 401 of the Clean Water Act, we
will include them in any license issued.
The EA, in Section V.C.2, bas been revised

to reflect possible selection of higher or Jower
flows during the final design process.
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t amounts of water.

ly short duration of exposure

-flow periods.
should have minor impact on the wetlands.

can

system must be highly

visible in order to function effectively.
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ge buoys at the Cavendish Project due to

We continue to recommend the use of safety
the potential hazards to boaters on the

structure and the gorge below, We believe
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that this warnin;

7 hours to refill durin
impoundment associated with the dam
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uly 15, 1994.

uire the licensee 10 amend its
Staff concurs and the EA, in Sections V.C.6.

es to the substation and access road

req

license. However, no application has been

received for any changes to these areas.

This altemative has been adopted by CVPSC

as indicated in their letter dated )
VI1.B.4, and VIL.D, has been revised to reflect

this proposal.
EA has been revised to reflect additional

signage,
The comment is noted. In addition to safet

staff evaluated flows for enhancing

swimming.

Any associated impacts to recreation and
scenic resources would be considered

when an application for amendment is
The comment is noted. Section V.C.6 of the

Chan
wou
filed,
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Form L-12
(Cctober, 1975)

FEDERAL ENERGY REGULATORY COMMISSION

TERMS AND CONDITIONS OF LICENSE FOR CONSTRUCTED
MINOR PROJECT AFFECTING THE INTERESTS OF
INTERSTATE OR FOREIGN COMMERCE

Article 1. The entire project, as described in this order
of the Commission, shall be subject to all of the provisions,
terms, and conditions of the license.

Article 2. No substantial change shall be made in the maps,
plans, specifications, and statements described and designated as
exhibits and approved by the Commission in its order as a part of
the license until such change shall have been approved by the
Commission: Provided, however, That if the Licensee or the
Commission deems it necessary or desi-able that said approved
exhibits, or aay ¢Z them, be changed, there shail be submitted to
the Commission for approval a revised, cor addi-ional exhibit or
exhibits covering <he proposed changes which, upon approwval by
the chm1351on. 5hall become a part of the 11:eﬂse and shall
supersede, in whole or in par:, such exhibit or exh;"'ts there-
tofore made a part ¢f the license as may be specified by the
Commission.

Article 3. The project area and project works shall ke in
substantial conformicy with the aprrowed exhiziss referred to in
Arcicle 2 herein £r as changed in accordance d‘-h tha pravisions
of said articls. Zxcept when emergency shall ragquire for the
protection of navigation, life, health, or pro erty, there shall
not be made withou:r prior approval of the Commission any substan-
tial alteration or addition not in conformity with the approved
plans to any dam or other project works under the license or any
substantial use of project lands and waters not authorized
herein; and any emergency alteration, aédition, or use so made
shall thereafter be subject to such modification anéd change as
the Commission may direct. Minor changes in project works, or in
uses of project lands and waters, cor divergence from such
approved exhibits may be made if such changes will not result in
a decrease in efficiency, in a material increase in cost, in an
adverse environmental impact, or in impairment of the general
scheme of development; but any of such minor changes made without
the prior approval of the COmm*sszcu, vwhich in its judgment have
sroduced or will oroduce any cf such results, shall he subiect to

such alteration as the Commission may direct.

Article 4. 7T=e2 project, including its operazion and

malintenance and any work incidental to additions or alterations
azthorized by the loimission, whetrher or rot conducted upon lands
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of the United States, shall be subject to the inspection and
supervision of the Regional Engineer, Federal Energy Regulatory
Commission, in the region wherein the project is located, or of
such other officer or agent as the Commission may designate, who
shall be the authorized representative of the Commission for such
purposes. The Licensee shall cooperate fully with sald repre-
sentative and shall furnish him such information as he may
require concerning the operation and maintenance of the project,
and any such alterations thereto, and shall notify him of the
date upon which work with respect to any alteration will begin,
as far in advance thereof as said representative may reasonably
specify, and shall notify him promptly in writing of any suspen-
sion of work for a period of more than one week, and of its
resumption and completion. The Licensee shall submit to said
representative a detailed program of inspection by the Licensee
that will provide for an adequate and qualified inspection force
for construction of any such alterations to the preoject. Con-
struction of said alterations or any feature thereof shall not be
initiated until the program of inspection for the alterations or
any feature thereof has been approved by said representative.
The Licensee shall allow said representative and other officers
or employees of the United States, showing proper credentials,
froe and unrestricred access to, through, and across the project
lands and project works in the performance of their official
duties. The Licensse shall comply with such rules and regula-
tions of general or special zpplicability as the Commission may
prescribe from time to time for the protegction of life, health,
Or progerty.

Article 5. <he Licensee, within five years from the date of
issuance of che lizense, shall acquire ticle in fee or the right
to use in perpetuizy all lands, other than lands of the Unired
States, necessary or appropriace for the construction main-
tanance, and operazion of the project. The Licensee or its
successors and assigns shall, during the period of the license,
ratain the possession of all project property covered by the
license as issued or as later amended, including the project
area, the project works, and all franchises, easements, water
rights, and rights or occupancy and use; and none of such
properties shall be voluntarily s21d, leased, transferred,
abandoned, or otherwise disposed of without the prior written
approval of the Commissicon, except that the Licensee may lease or
otherwise dispose of interests in project lands or property
without specific written approval of the Commission pursuant
to the then current requlations of the Commission. The provi-
sions of this article are not intended to prevent the abandonment
or the retirement from service of structures, equipment, or other
project works in coannecction with replacements thereof when they
tecome obsclete, inadequate, or inefficient for further service
due to wear and tear; and moertgage or trust deeds or judicial
sales made thereunder, or tax sales, shall not te deemed volun~
rary transfers within the meaning of this article.
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Article 6. The Licensee shall install and thereafter main-
tain gages and stream-gaging stations for the purpose of deter-
mining the stage and flow of the stream or streams on which the
project is located, the amount of water held in and withdrawn
from storage, and the effective head on the turbines; shall pro-
vide for the required reading of such gages and for the adequate
rating of such stations; and shall install and maintain standard
meters adequate for the determination of the amount of electric
energy generated by the project works. The number, character,
and location of gages, meters, or other measuring devices, and
the method of operation thereof, shall at all times be satisfac-
tory to the Commission or its authorized representative. The
Commission reserves the right, after notice and opportunity for
hearing, to require such alterations in the number, character,
and location of gages, meters, or other measuring devices, and
the method of operation thereof, as are necessary to secure ade-
quate determinations. The installation of gages, the rating of
said stream or streams, and the determination of the f£low
thereof, shall be under the supervision of, or in cooperation
with, the District Engineer of the United States Geological Sur-
vey having charge of stream-gaging operations in the region of
the project, and the Licensee shall advance to the Unjited States
Geological Survey the amount of funds estimated to be necessary
for such supervisisn, or cooperation for such periods as may be
mutually agreed ugon. The Licensee shall keep accurate and suf-
fizient recorcés o the foregoing determinations to the saris-
faction of the Comnission, and shall make return of such records
annually at suzh time and in such form as the Ccmmission may
prescribe.

Article 7. The Licensee shall, after notice and opportunity
£or hearing, inszz2il additianal capacity or make other changes in
the project as 2irected by the Commission, to the extent that it
is economically scund and in the public interest to do so.

Article 8. The Licensee shall, after notice and opportunity
for hearing, csorcdinate the operation of the project, electri-
cally and hydraulically, with such other projects or power
systems and in such manner as the Commissicn may direct in the
interest of power and other ten=ficial public uses of water-
resources, and on such conditions concerning the equitable shar-
ing of benefiits by the Licensee as the Commission may order.

Article 9. <he operations of the Licensee, so far as they
affect the use, storage and discharge from storage of waters
affected by the license, shall at all times be controlled by such
reasonable rules and regulacions as the Commission may prescribe
for the proteczion of life, health, and property, and in the
interest of tha fullest practicable conservation and utilization
of such waters for power purposes and for other beneficial public
uses, including recreational purposes, and the Licensee shall
release water Zrzm the project resserveir at such rate in cubic
fees per second, or such vslume in acre-feet rer specified period
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of time, as the Commission may prescribe for the purposes herein-
before mentioned.

Article 10. oOn the application of any person, association,
corporation, Federal agency, State or municipality, the Licensee
shall permit such reasonable use of its reservoir or other
project properties, including works, lands and water rights, or
parts thereof, as may be ordered by the Commission, after notice
and opportunity for hearing, in the interests of comprehensive
development of the waterway or waterways involved and the con-
servation and utilization of the water resources of the region
for water supply or for the purposes of steam-electric, irriga-~
tion, industrial, municipal or similar uyses., The Licensee shall
receive reasonable compensation for use of its reservoir or other
praject propéerties or parts therecof for such purposes, to include
at least full reimbursement for any damages or expenses which the
joint use causes the Licensee to incur. Any such compensation
shall be fixed by the Commission efther by approval of an agree-
ment between the Licensee and the party or parties benefiting or
after notice and opportunity for hearing. Applications shall
contain information in sufficient detail to afford a full under-
standing of the proposed use, including satisfactory evidence
that the applicant possesses necessary water rights pursuant to
applicable State law, or a showing of caise why such evidence
cannot cencurrent>y be submitted, and a statement as to the
relationship of tha proposed use to any State or municipal plans
or orders which maw have been adopied with respect to the use of
such waters.

Article 11. The Licensee shall, for the conservation and
develcprent of fish and wildlife resources, coastruct, maintain,
and operate, ¢r arrange fcor the construction, maintenance, and
operation of such reasonable facilities, and comply with such
reasonable medifications of the project structures and operation,
as may be ordered by the Commission upon its own motion or upon
the recommendation of the Secretary of the Interior or the fish
and wildlife agency or agencies of any State in which the project
or a part thereof is located, after notice and opportunity for
hearing.

Article 12. Whenever the United States shall desire, in
connection with the project, to construct fish and wildlife
facilities or to improve the existing fish and wildlife facili-
ties at its own expense, the Licensee shall permit the United
States or its designated agency to use, free of cost, such of the
Licensee's lands and interests in lands, reservoirs, waterways
and project works as may be reasonably required to complete such
facilities or such improvements thereof. In addirvion, after
rotice and opportunity for hearing., the Licensee shall modify the
project operation as may be reasonably prescribed by the Commis-
sion in order %o permit the mainzenance and cperaczion of the fish
and wildlife facilities constructsd or improved Ly the United
States under the provisions of this artizle. This arvicle shall
not ke interpreted %o place any obligatinn on the Unisad States
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to construct or improve fish and wildlife facilities or to
relieve the Licensee of any obligation under this license.

Article 13. So far as is consistent with proper operation
of the project, the Licensee shall allow the public free access,
to a reasonable extent, to project waters and adjacent project
lands owned by the Licensee for the purpose of full public utili-
zation of such lands and waters for navigation and for outdoor
recreational purposes, including fishing and hunting: Provided,
That the Licensee may reserve from public access such portions of
the project waters, adjacent lands, and project facilities as may
be necessary for the protecticon of life, health, and property.

Article 14. In the construction, maintenance, or operation
of the project, the Licensee shall be responsible for, and shall
take reasonable measures to prevent, soil erosion on lands
adjacent to streams or other waters, stream sedimentation, and
any form of water or air pollution. The Commission, upon the
request or upon its own motion, may order the Licensee to take
such measures as the Commission finds to be necessary for these
purposes, after notice and opportunity for hearing.

Article 15. The Licensee shall clear and keep clear to an
adequate width lands along cpen conduits and shall dispose of all
temporary structures, unused timber, brush, refuse, or other
material unnecessary for the purposes of the project which
results from the clearing of lands or from the maintenance or
alteration of the project works. In addition, all trees along
the periphery of project reservoirs which may die during opera-
tions of the project shall ke removed. All clearing of the lands
and dispesal of the unnecessary material shall be done with due
diligence and to the satisfaction of the authorized representa-
tive of the Commission and in accordance with appropriate
Federal, State, and local statutes and regulations.

Article 16. If the Licensee shall cause or suffer essential
project property to be removed or destroyed or to become unfit
for use, without adequate replacement, or shall abandon or dis-
continue good faith operation of the project or refuse or neglect
to comply with the terms of the license and the lawful orders of
the Commission mailed to the record address of the Licensee orx
its agent, the Commission will deem it to be the intent of the
Licensee to surrender the license. The Commission, after pnotice
and opportunity for hearing, may require the Licensee to remove
any or all structures, equirment and power lines within the pro-
ject boundary and to take any such other action necessary to
restore the project waters, lands, and facilities remaining
within the project boundary to a condition satisfactory to the
United States agency having jurisdiction over its lands or the
Commission's authorized representative, as appropriate, or to
provide for the continued operation and maintenance of nonpower
facilities and fulfill such other obligations under the license
2s the Commission may prescribe. TIn addition, the Commission in
its discretion, after notice and opzor:tunity for hearing, may




also agree to the surrender of the license when the Commission,
for the reasons recited herein, deems it to be the intent of the
Licensea to surrender the license.

. Article 17. The right of the Licensee and of its successors
and assigns to use or ocCupy waters over which the United States
has jurisdiction, or lands of the United States under the
license, for the purpose of maintaining the project works or
otherwise, shall absolutely cease at the end of the license
period, unless the Licensee has obtained a new license pursuant
to the then existing laws and regulations, or an annual license
under the terms and conditicns of this license.

Article 18. The terms and conditions exprassly set forth in
the licenss shall not be construed as impairing any terms and
conditions of the.Federal Power Act which are not expressly set
forth herein. -




