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David P. Boergers, Secretary
Federal Energy Regulatory Commission
888 First Street, NE
Washington, DC 20426
Re:  Prescription for Fishways / D%

Holyoke Water Power Company (FERC No. 2004)
Ashburnham Municipal Light and Holyoke Gas & Electric (FERC No. 11607)
Holyoke Water Power Project, Connecticut River, Massachusetts

Dear Mr. Boergers:

Enclosed for filing with the Federal Energy Regulatory Commission in the above-referenced
licensing proceeding are an original and eight copies of the Department of the Interior’s
Decision Document, including Prescription for Fishways, pursuant to Section 18 of the Federal
Power Act. An additional copy of this letter is enclosed so that you may file stamp and return it
in the enclosed self-addressed envelope.

The Department will be filing its Index to its Administrative Record and that Record as soon as
possible, after each has been printed and packaged. The Department has not been able to
completely accommodate the Commission’s accelerated time frame due to the time and resources
required to review and comment on the Commission’s Draft Environmental Impact Statement for
these two competing proposals and to simultaneously prepare the enclosed Decision Document.
We remind the Commission that an extension of time for this purpose was requested twice by the
Department, on May 4 and 20, 1999, and by the National Marine Fisheries Service on

May 20, 1999, and by the Massachusetts Department of Fish and Wildlife during the same period
for simply submitting comments on the DEIS. _
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David P. Boergers, Secretary 2

Each party to this proceeding is being provided with a copy of this filing and will be provided
with a copy of the Index when it is filed. When the Index is filed, instructions will be provided
on how any party may file a request with this office for materials in the Administrative Record.
Thank you for your cooperation in filing this document.

Sincerely,

(onaled O bl

Ronald E. Lambertson
Regional Director
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cc w/encl: Original and 8 copies to FERC Secretary
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UNITED STATES DEPARTMENT OF THE INTERIOR'S
DECISION DOCUMENT,
PRESCRIPTIONS FOR FISHWAYS
PURSUANT TO SECTION 18 OF THE FEDERAL POWER ACT

1. Introduction

The United States Department of the Interior hereby submits its Prescriptions for Fishways for
the Holyoke Project', pursuant to Section 18 of the Federal Power Act, as amended. The
Department is submitting this Decision Document to the Federal Energy Regulatory
Commission, and will supplement this filing with its Administrative Record.

The Department developed its Prescriptions for Fishways through a review process that included
consultation among fisheries biologists and fishway engineers from the Department's U.S. Fish
and Wildlife Service and the Department of Commerce’s National Marine Fisheries Service, the
Massachusetts Division of Fisheries and Wildlife, the competing applicants: Holyoke Water
Power Company, and the City of Holyoke Gas and Electric Department, Ashburnham Municipal
Light Plant and Massachusetts Municipal Wholesale Electric Company, and other interested
parties.

2. Resource Description

The Connecticut River is the longest river in New England. It originates 2,625 feet above sea
level in Fourth Connecticut Lake, and accumulates water from several major tributaries as it
flows south at a grade of about 6 feet per mile. The waterway serves as the boundary between
the States of New Hampshire and Vermont for 238 miles (most of its first 271 miles), then runs
through the States of Massachusetts and Connecticut. The river empties its water into Long
Island Sound, at Old Saybrook, Connecticut, over 400 miles from its origin [CRASC, 1998].

The Connecticut River is a National Heritage River. The Connecticut River watershed forms the
boundary authorized by Congress for the Silvio Conte National Wildlife Refuge, which is
administered by the Service. The Connecticut River watershed is a resource of tremendous
importance. For example, it provides: 1) important habitats for numerous species of fish,
wildlife, and native plants, 2) a multitude of recreational opportunities to over two million people
that live in the nearly 400 cites and towns in the basin [CTDEP, 1994] and, 3) a major source of

IThe Holyoke Hydroelectric Project, FERC No. 2004 (and the competing project, FERC
No. 11607), is the first dam on the Connecticut River and is located in Hampden, Hampshire and
Franklin Counties and the City of Holyoke and Town of South Hadley, Massachusetts.
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water for irrigation, power production, industrial water supply and waste assimilation.
Unfortunately, these uses often conflict with one another.

The environment of the 11,250 square mile drainage basin is variable, exemplifying both highly
developed, urbanized areas and rural forested reaches. For most of the mainstem river’s length
and many of its tributaries, the stream bed gradient profiles are interrupted by man-made
impoundments that provide over 3 million acre-feet of storage capacity. More than 1000 dams
are located on the mainstem river and its tributaries. There are 16 dams, most of which are
utility-owned, impounding nearly 200 miles of the mainstem river [CRJC, 1997].

The Connecticut River was a natural highway for commerce in New England prior to the
development of the railroad. Several canals were built between 1791 and 1828 to facilitate
transportation around natural falis? [Moffitt et al.,1982]. Flow regulation, as a result of the
combined operation of electrical generating facilities and maintenance of the canal system, has
greatly influenced the flow regime, water quality, aquatic habitat, and movement of
anadromous?, catadromous? and riverine fish in the Connecticut River.

From the turn-of-the-century onward, the Connecticut River received considerable municipal and
industrial pollution. However, during the 1960's and 1970's pollution abatement programs
resulted in significantly improved water quality. Today, the water quality of the Connecticut
River is vastly improved and supports a diverse and valuable aquatic community.

2.1.  Atlantic Salmon

The Atlantic salmon is an anadromous fish species that once inhabited coastal streams as far
south as the Hudson River. The Commission's Draft Environmental Impact Statement for the
Helyoke Hydroelectric Project, dated April, 1999 (DEIS) [FERC, 1999] includes a general
description of Atlantic salmon life history and stock status in the Connecticut River. We have
reviewed the Commission’s description and concur with its findings. As this information is
already before the Commission and is inctuded in the Commission's official record of the
proceeding, there is no reason, therefore to repeat this background information in this Decision
Document.

Canals were located at: Wilder and Hartland, Vermont; Turners Falls and South Hadley,
Massachusetts; and Enfield, Connecticut.

3sAnadromous fish start their life in freshwater, mature at sea, and must return to
freshwater in order to spawn and complete their life cycle.

*Catadromous fish spend the majority of their lives in fresh or brackish waters but must
return to the ocean to spawn and complete their life cycle.
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The Connecticut River is now the southernmost extent of the Atlantic salmon's range. The
Atlantic salmon has a relatively complex life history which includes the spawning of adults and
maturation of juveniles in natal rivers and associated water bodies, as well as a migration out into
the open ocean by both sub-adult and adult individuals. Due to its anadromous life history,
salmon must obtain effective (safe, timely, convenient) access to its natal streams and the young
must reach the ocean to successfully sustain local populations. The location and nature of the
Holyoke Dam and associated structures represent an impediment to the restoration of this species
to the Connecticut River.

To restore Atlantic salmon to the Connecticut River, a partnership between the Service, NMFS
and the States bordering on the Connecticut River was established in 1967. The partnership was
formally authorized by Congress in 1983 as the Connecticut River Atlantic Salmon Commission.
The CRASC administers the inter-jurisdictional, cooperative effort to restore Atlantic salmon to
the Connecticut River basin (Public Law 98-138). CRASC’s mission is to protect, conserve,
restore and enhance the Atlantic saimon population in the Connecticut River basin [CRASC,
1998). Both the Department of the Interior through the Service and the Department of
Commerce through the NMFS are members of the CRASC.

The Holyoke Hydroelectric Project currently has upstream passage facilities in the form of two
fish lifts that allow Atlantic salmon to move past the dam on their upstream spawning migration.
Ninety percent of the adult salmon that use the fish lifts at the Holyoke Project are intercepted at
the fish trapping facility and used as an egg source for fry, smolt and domestic broodstock
production as part of the CRASC’s restoration program. The remaining ten percent are allowed
to proceed upstream to seek out natal spawning areas.

Post-spawned adults and stocked or native offspring require downstream passage facilities to
effectively (safely, timely, conveniently) pass the Holyoke Project on their seaward migration.
The existing facilities currently include a louver and bypass facility in the First Level Canal, and
seasonal attraction flows and conveyance discharges at the Hadley Falls Station bascule gate,
which is fitted with a weir insert (NU/Alden Weir) to make passage more effective. The canal
louver bypass facility is the more effective passage. The main Hadley Falls Station facility is
less efficient. Although both systems provide downstream migrating fish an alternative to
impingement or entrainment at the Hadley Falls Station and various canal intakes, these facilities
need improvements.

Additional studies on life history, smolt production and migration in the Connecticut River and
on-going improvements in water quality and river flow munagement within the Connecticut
River, could all help increase Connecticut River Atlantic salmon populations. However, the
value of these measures will be diminished if the new licensee fails to undertake steps and
measures to improve fish passage at the Holyoke Hydroel:ctric Project.



2.2.  American Sha

The American shad is an anadromous fish that is geographically distributed along the Atlantic
coast from Newfoundland to Florida. We have reviewed the description of the biology and status
of American shad included in the DEIS [FERC, 1999] DEIS and find that it adequately
summnarizes this information. As this information is already before the Commission and is
included in the Commission's official record of the proceeding, there is no reason, to repeat it in
this Decision Document.

Of the anadromous fish that enter the Connecticut River, American shad are by far, the most
abundant. An estimator based on daily shad lift rates at the Holyoke Project fish lift at Hadley
Falls suggests that, in this decade, the Connecticut River shad population ranged from a high of
1.6 million individuals in 1992 to a low of 304,000 in 1995 [MCFWRU, 1998; Crecco and
Savoy, 1985]. The American shad population appears to demonstrate natural variability typical
of many clupeids in response to differences in recruitment of individual year classes and annual
environmental conditions. The population trend for the latter half of the decade, based on the
1997 juvenile index, suggests that the run is experiencing a slight recovery (with estimates near
650,000 individuals annually) [MCFWRU, 1998; CTDEP, 1998].

At the present time, the Holyoke Hydroelectric Project possesses facilities to allow adult
American shad, and other migratory fish species, to move past the dam on their upstream
spawning migration. Specifically, the fish are elevated over the dam in one of two fish lifts,
located in the bypassed reach and the project tailrace. Fish are cued to the fish lift entrances by
the release of attraction flows. Although these fish lifts function, improvements are needed.
Issues of concern for upstream passage include: 1) the efficiency of the attraction to, and passage
through, the lifts; 2) stress and injury shad are subjected to when using the facilities; 3) false
attraction and stranding; and 4) the need for additional fish lift capacity.

Spent adults and outmigrating juveniles are provided with several outmigration routes past the
project. Existing facilities currently include: a) an angled louver and bypass system in the
Holyoke Canal; b) a specially designed bypass weir (NU/Alden Weir) that is inserted at the
existing bascule gate adjacent to the main Hadley Falls Station; and 3) a bypass with an
electroshocking system at Boatlock Station for adult shad who bypass the louver device and
continue down the first level canal. The need for continuing the use of this Boatlock Station
bypass is unclear at this time.

2.3.  Shortnose Sturgeon

The shortnose sturgeon is an anadromous fish species that was federally listed as endangered in
1967. The species is primarily restricted to eastern North America in nearshore marine, estuarine
and riverine habitats associated with large tidal rivers. The DEIS presents a general review of
shortnose sturgeon biology and status in the Connecticut River. We have reviewed and generally
concur with this review. As this information is already before the Commission and is included in
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the Commission's official record of the proceeding, there is no reason, to repeat this background
information in this Decision Document.

In the Connecticut River, the Holyoke Dam artificially separates the population into an “up-niver
group” and a “lower-river group.” The most recent population abundance for the “up-river
group” is estimated by mark-recapture techniques and ranges from 297 to 714 adult sturgeon.
The “lower-river group” mark-recapture data are stratified by total fish length greater than 50 cm,
but provides a mean value of 875 adult sturgeon [NOAA, 1998]. These estimates are from 1980
and 1993, respectively. The biological characteristics of the species, combined with tracking and
mark-recapture data appears to suggest that yearlings, older juveniles and adults will regularly
undertake downstream migration to forage at concentration areas below the Holyoke Dam.

Between 1981 and 1998, 104 shortnose sturgeon were captured and/or lifted over Holyoke Dam.
In most years, only a small number of sturgeon have been recorded at the fish lifts, with less than
six counted in 14 of the last 18 years, including five years with none. In contrast, four years
account for 71 of the 104 total. Of particular note are the 18 sturgeon counted in 1996 and the
25 sturgeon counted in 1998. These large counts both occurred following a substantial spill
event during the summer. All fish in these years were recorded at the spillway, with no tailrace
lift passages. This historical movement of sturgeon past the dam has resulted in limited
interchange between upper-river and lower-river shortnose sturgeon.

In 1983, researchers concluded that a site below the Holyoke Power Project was used for
spawning, based solely on the relatively high numbers of sturgeon that congregated below the
dam during the spring spawning season. Congregation of these fish below the dam led resource
management agencies to assume that each *population” contained a spawning segment.
However, successful reproduction usually indicated by the presence of eggs or larvae, could not
be, and still has not been thoroughly documented. Conversely, successful spawning in the
Holyoke Pool, 30 miles upstream, has been corroborated with the collection of both eggs and
larvae. It is known that sexually mature fish congregate below the Holyoke Dam. However,
even in those years where the fish have been netted with ripe eggs or running sperm, successful
reproduction has not been verified by sampling. Failure to document reproduction in the lower
river could mean that: 1) the designated site is not a valid spawning area; 2) environmental
conditions (river flow, water velocity, substrate, water temperature etc.} are not normally
conducive to successful reproduction betow the Holyoke Dam; 3) environmental conditions or
riverine habitat have been modified to such an extent that successful reproduction cannot occur;
or 4) the behavior of the fish has been altered in such a manner as to interfere with normal
reproductive processes. The passage of numerous adult sturgeon during high flow events in the
summers of 1996 and 1998 demonstrate that at least a segment of the sturgeon congregating
below Holyoke are oriented to move upstream to upstream spawning areas. This provides
cvidence that there is a need for providing upstream passage opportunities for sturgeon at this
time of the year.



Data from Kynard et. al. (1999) indicates that entrainment and mortality of downstream running

adult sturgeon does occur and at alarming rates. Therefore, an effective (safe, timely, convenient)
passage route for downstream migrating adult and juvenile shortnose sturgeon must be provided

at the Holyoke Hydroelectric Project now, if the species is to stand any chance of recovery in the
Connecticut River. Following the implementation of measures to protect downstream migrating

sturgeon, implementation of measures to assure effective upstream migration is warranted.

2.4.  Blueback Herring

The blueback herring is an anadromous fish species geographically distributed along the Atlantic
Coast from Nova Scotia, Canada to the St. Johns River in Florida. As with the other species
described above, the DEIS provides an acceptable general review of herring biology and
management status which does not need to be repeated here.

Blueback herring utilize the existing upstream passage facilities at the project similar to
American shad. Blueback herring, though less susceptible to obvious injury and mortality in the
fish lift system, are similarly impacted by the inadequacies of the existing facilities.
Outmigration routes for herring at Holyoke are the same as described above for post-spawned
and juvenile shad and Atlantic salmon smolts. Passage success for juvenile herring is considered
to be the same as that for juvenile shad.

2.5.  American Eel

The American eel is a catadromous species and is also panmictic (single spawning site and
complete mixing of the gene pool at each spawning), with all adults spawning in the Sargasso
Sea [ASMFC, 1999]. The Sargasso Sea is situated in the Atlantic Ocean, east of the Bahamas,
and south of Bermuda. American eel eggs hatch into a transparent, protracted larval stage, called
“leptocephali.” Leptocephali drift and swim with the ocean currents for several months before
changing shape to resemble miniature, transparent eels. These “glass eels” or “elvers” enter
estuaries in spring and begin an active migratory river ascent of Atlantic coast waterways
[ASMFC, 1999). Ascents to up-river tributaries may continue for many months or years [Haro,
1996, Haro and Krueger, 1991] and the active migration generally coincides with warmer
temperatures (peak activity occurring in July and August). Colonization of the upper reaches of
a river is continued by the older, but still juvenile, individuals called “yellow eels” Yellow eels
may remain in freshwater for up to 24 years.

As sexual maturity begins, yellow eels metamorphosis into the sub-adult “silver eel” and begin
the out-migration back to the Sargasso Sea where maturity is attained prior to spawning and
subsequent death. Downstream movement can occur during the summer, fall, and spring.

Throughout the Atlantic seaboard, fishing has traditionally supplied American eels for regional,
ethnic and European food markets, domestic trot line bait, and sport fishing. Glass eels and
elvers harvested in the United States are often exported for aquaculture ventures and direct
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consumption. Consequently, each life history stage of the American eel, except the egg and
larval stages, represents a targeted fishery. In some areas of the east coast there are also
recreational harvests of American eels.

Commercial fishing records, and data gathered at the Moses-Saunders eel ladder on the St.
Lawrence River, indicate the American eel population has declined severely. Recruitment of
upstream migrating juvenile eels at the Moses-Saunders eel ladder has declined from almost 1.3
million eels in 1983 to 8,289 eels in 1993 [Lary and Busch, 1997]. A 60 percent decline in the
Canadian Lake Ontario commercial eel fishery was reported between 1992 and 1996, and
commercial fishermen in Quebec reported a 50 percent decrease in eel harvest from the
beginning of the 1980's to 1996 [Lary and Busch, 1997]. Declines in the American eel
population have prompted the Atlantic States Mariné Fisheries Commission to prepare an
American eel management plan [ASMFC, 1999]. Although data specific to the Connecticut
River is not available, the panmictic nature of this species (with all recruitment initiating from
one location, the Sargasso Sea) means a decline in recruitment is reflected throughout the entire
population and its range. The declining status of the American eel in relation to hydroelectric
dams and other matters was reported on by the Electric Power Research Institute [EPRI, 1999].

Declines in the American eel population are attributed to a combination of causes, including
commercial harvest, pollution, changes in oceanic currents, and the negative effects of dams and
hydropower facilities [ASMFC, 1999]. More specifically, hydropower facilities negatively
affect American eels by blocking migration routes into freshwater rearing habitat, altering rearing
habitat, and causing mortality both to eels during their residency in freshwater, and to eels trying
to migrate back to the Sargasso Sea. The primarily nocturnal, passive migration that sub-adult
eels undertake almost completely ensures that the downstream migrants follow the main riverine
current. This behavior, along with the substantial length of sub-adult eels, makes them very
vulnerable to turbine passage-induced mortality.

The number of maturing American eels migrating upstream past the Holyoke Power Project has
not been assessed. However, the American eel’s ability to ascend damp, uneven surfaces,
combined with its flexible food and habitat preferences, have allowed some individuals to move
upstream of some dams that have no fishways for eels. American eel has been collected in the
past from the headwater Connecticut Lakes in New Hampshire [Bigelow and Schroeder, 1953].
Although American eels currently occur in areas upstream from Holyoke, its distribution in the
watershed is limited and appears to correlate directly to the number of dams eels must negotiate
on their upstream migrations. For example, eels are not known to currently inhabit the upper
Westfield River, the entire Swift River system upstream from Windsor Dam, the West River
upstream from Ball Mountain Dam, any waters within the Green Mountain National Forest or the
mainstem Connecticut and its tributaries upstream from Wilder Dam®. Improvements in upstream

$ Personal communications from: John O'Leary, Massachusetts Executive Office of
Environmental Affairs, Jay McMenemy, Vermont Department of Fish and Wildlife - Springfield,
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passage of eels are needed on many dams in the Connecticut River Basin in order to provide the
eel with effective access to its historical range. Because Holyoke Dam is the first barrier on the
River, providing fishways designed for eels is critical to the restoration of this fish to its
historical range and increasing eel numbers in the watershed above Holyoke Dam.

American eels in the Connecticut River are subject to hydropower turbine mortality during their
long freshwater residency, and most importantly, as they migrate downstream en route to
spawning grounds in the Sargasso Sea. Hydro Quebec of Canada has determined that up to 24
percent of out migrating American eels are killed or mortally injured passing through turbines at
the Beauharnois hydro facility on the St. Lawrence River [Verdon, 1996). Other studies indicate
mortality of eels moving through hydropower turbines ranges from 5 to 30 percent Hadderingh,
1990; MEDFW,1996 and NMPC, 1995]. In addition, American eels are often injured during
turbine passage, causing delayed mortality [MEDFW,1996 and NMPC, 1995]. Verdon [1996}
found that cuttings and internal injuries were common, with damage to the vertebral column
being the most frequent internal injury (usually fatal). Because American eels spawn only once
in their lifetime, all pre-reproductive mortality affects recruitment into the American eel
population.

During out migration from the Connecticut River, American eels may pass through up to as
many as five hydropower projects (including the Northfield Mountain Pumped Storage Project
(FERC No. 2485) on the mainstem river (assuming no successful upstream passage above Wilder
Dam) plus numerous hydropower dams on Connecticut River tributartes. Based on the above
reported mortality rates (5-30 percent), cumulative mortality of American eels passing
downstream in the Connecticut River could be as high as 100 percent.

Turbine injury and mortality is unacceptable if the decline in the American eel population 1s to be
reversed, and if the system is to attain and sustain its best contribution to the American eel
spawning population. Consequently, downstream fishways at hydropower projects on the
Connecticut River are needed to provide for American eel movement and protection during the
freshwater residency period, and while sexually maturing eels are outmigrating through the
systemn on their spawning migration to the Sargasso Sea.

3. Management Goals

The following is a discussion of the management goals for five fish species for which improved
fish passage is targeted in this prescription. In addition to these species, the Connecticut River
supports populations of anadromous sea lamprey, striped bass, and gizzard shad, all of which
utilize the fish passage facilities at the project. Numerous riverine species including white sucker,

Steve Roy, U S. Forest Service - Green Mountain National Forest and Len Gerardi, Vermont
Department o! Fish and Wildlife - St. Johnsbury.
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smallmouth bass and channel catfish also utilize the fish passage facilities and will benefit from
passage improvements.

3.1.  Atlantic Salmon

The efforts to restore the extirpated Connecticut River stock, and similar efforts in other New
England rivers have required a substantial effort and expense by state and federal fishery
agencies and was the impetuous for the creation of the Connecticut River Atlantic Salmon
Commission (CRASC) in 1983 (Public Law 98-138). The CRASC is responsible for
administering the inter-jurisdictional, cooperative effort to restore Atlantic salmon to the
Connecticut River basin. The CRASC’s mission is to protect, conserve, restore and enhance the
Atlantic salmon population in the Connecticut River basin. The CRASC released a revised
Strategic Plan for the Restoration of Atlantic Salmon to the Connecticut River in 1998 [CRASC,
1998] The goals, objectives and strategies outlined in the plan, broad in scope and flexible, are
designed to guide restoration activities by providing a framework that supports actions intended
to increase the abundance of Atlantic salmon in the basin and define expectations and
benchmarks for program evaluation. One specific goal (No. 2) defined in the plan is to “enhance
and maintain the quantity, quality and accessibility of salmon habitat necessary to support re-
established spawning populations.” Objectives under this goal include:

L. Protect, maintain and restore existing Atlantic saimon habitat in all 38 selected tributaries
of the Connecticut River basin.

I1. Provide adult Atlantic salmon access to selected upstream spawning habitat in the
mainstem Connecticut and 13 identified tributaries.

III. Minimize passage obstructions, migratory delays and mortality of Atlantic salmon smolts
and kelts downstream of areas stocked with fry, parr, smolts or adults.

To fulfill these goals, it is imperative that upstream and downstream fish passage facilitates offer
the most efficient passage possible at Holyoke. This is especially important as Holyoke is the
site of most of the captures of uprunning adult salmon for use in CRASC's hatchery production
activities and the majority of outmigrating smolts and adult salmon must pass this project on
their seaward migration. Without effective passage at Holyoke, the benefits of implementing
passage measures at upstream hydro projects are reduced.

Atlantic salmon require upstream passage facilities to access spawning areas, and as part of the
restoration program, trapping facilities at Holyoke are needed to allow for transport of adults to
hatcheries for artificial spawning to support both fry and smolt stocking efforts. The existing
fish lifts are not known to present problems for adult salmon passage although undersized lifts
and exit flume structures and inadequate trapping facilities could result in delays in passage or
mortality and stress of pre-spawned adults.



Outmigrating salmon smolts require passage past numerous hydroelectric facilities on the
Connecticut River. Smolts that reach Holyoke have already successfully negotiated as many as
14 hydro projects on their journey to the ocean (smolts from the upper Passumpsic River) and
most smolts from the major stocking rivers; the West, White and Ammonoosuc must negotiate
three, four and nine projects respectively. The value of smolts that arrive at Holyoke, is therefore
even more pronounced as attrition due to delays, turbine mortality and predation have already
reduced the numbers of potential successful migrants. Fish passage conditions for salmon
smolts at hydro projects on the Connecticut River are summarized in the 1998 Strategic Plan
[CRASC 1998].

Entrainment mortality of salmon smolts passing through the Hadley Falls Station turbines has
been determined to be 13% [Stier and Kynard, 1986). Since passage efficiency is higher for
smolts that enter the canal and are guided by the louver array, encouraging greater canal passage
versus attraction to the Hadley Falls Station passage is warranted.

3.2.  American Shad

In 1991 an updated plan for shad management in the Connecticut River was completed by the
CRASC Shad Studies Subcommittee. [CRASC,1992] The goal of the CRASC management plan
is to achieve the restoration and maintenance of a spawning population of American shad within
its historical range in the Connecticut River Basin. Seven management objectives are listed in
support of the restoration goal. In short summary, the CRASC calls for an adult return
population of 1.5 to 2 million individuals, a maximum rate of exploitation of 40 percent of the
population, annual passage of 40 to 60 percent of the spawning run at each successive upstream
barrier on the mainstem river and the maximization of outmigrant survival of juvenile, and spent
adult shad.

The fish lifts at the Holyoke Project were sized primarily for handling the expected runs of
American shad. These facilities, while effectively passing thousands of shad each year, are
undersized for the one million shad targeted for passage upstream from Holyoke. The existing
facilities need both expansion and improvement to provide effective (safe, timely and
convenient) passage without mortality, stress or delay.

3.3.  Shortnose Sturgeon

The Department of Commerce, through the NMFS directed the development of a recovery plan,
pursuant to Section 4(f) of the Endangered Species Act (ESA) to promote conservation and
recovery of the species. The plan, released in 1998, was developed by a recovery team of
shortnose sturgeon experts from state and federal government and private sector. The overall
goal of the plan is to “delist shortnose sturgeon popuiations throughout their range” by
recovering populations to levels of abundance at which they no longer require protection under
the ESA. The priority of recovery tasks vary among discrete population segments because not all
segments experience the same sets of problems or receive the same level of research. The critical
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parts of the plan relative to the Holyoke Project relicensing include the following sections of
plan:

IV. Protect shortnose sturgeon populations and habitats.
V. Rehabilitate habitats and population segments.

The objectives are further broken down into sub-objectives and strategies. Identified as the
highest priority in the Connecticut River are:

Task 1.1B Determine abundance, age structure and recruitment of shortnose sturgeon
population segments.

Task 2.4A Insure that fish passage devices 6n all proposed and relicensed structures allow
adequate passage of shortnose sturgeon and do not alter migration or spawning
behavior.

Task 3.1A Identify natural migration patterns of each life stage and any barriers to movement
between habitats. Devise methods to pass shortnose sturgeon above and below
existing barriers.

Task 3.1D Restore flows, in regulated rivers, during spawning periods to promote spawning
success and rehabilitate degraded spawning substrate.

Establishment of effective upstream and downstream passage at the project is necessary to meet
those recovery goals.

3.4. American Eel

Following the apparent range-wide decline of the American eel, in combination with a
resurgence with expanded commercial use of the species, the Atlantic States Marine Fisheries
Commission voted to begin development of a fisheries management plan in 1995. A Public
Information Document, seeking input from the public and interested commercial and recreational
users on alternatives and recommendations for state management programs, was released in
1997. The ASMFC’s Public Hearing Draft of the Fishery Management Plan for American Eel
was released on April 20, 1999 [ASMFC, 1999]. The plan seeks to:

VI. Protect and enhance the abundance of American eel in inland and territorial waters of the
Atlantic States and contribute to the viability of the American eel spawning population.

VIL Provide for sustainable commercial, subsistence, and recreational fisheries by preventing
over harvest of any eel life stage
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Primary objectives include, but are not limited to, the protection and enhancement of American
eel abundance in all watersheds where eel now occur, and where practical, restore American eel
to those waters where they had historical abundance, but may now be absent by providing access
to inland waters for glass eel, elvers, and yellow eel, and adequate escapement to the ocean for
pre-spawning adult silver eel.

Installation of upstream eel fishways at Holyoke is needed to expand eel populations in the
Connecticut River. Effective downstream passage measures for eels are likewise needed as
turbine mortality and injury of prespawned adults is biologically unacceptable if the decline in
the American eel population is to be reversed, and if the Connecticut River is to increase its
contribution to the American eel spawning population.

3.5. Blueback Herring

Although no formal plan exists for blueback herring in the Connecticut River, historical
abundance in the river has been high, with a peak of 630,000 herring passing Holyoke in 1985
[MCFRU, 1997]. Recent declines in abundance in the Connecticut river parallel similar declines
coastwide. The unofficial goal for herring in the Connecticut River is for the passage of
1,000,000 upstream of Holyoke Dam. Improvements in and expansion of the passage facilities at
Holyoke will assure that passage inefficiencies prevent attainment of this goal. However,
effective downstream passage at Holyoke is critical to restoration efforts.

4. Statutory Authority
Section 18 of the Federal Power Act, 16 USCS §811, states in pertinent part:

“the Commission shall require the construction, maintenance and operation by a
licensee of...such fishways as may be prescribed by the Secretary of Commerce or
the Secretary of the Interior.”

Section 1701(b) of the National Energy Policy Act of 1992, P.L. 102-486, Title XVII, §1701(b),
106 Stat. 3008, states:

“the items which may constitute a ‘fishway’ under section 18 [16 USCS §811] for
the safe and timely upstream and downstream passage of fish shall be limited to
physical structures, facilities, or devices necessary to maintain all life stages of
such fish, and project operations and measures related to such structures, facilities
or devices for are necessary to ensure the effectiveness of such structures,
facilities, or devices for such fish.”

The Prescriptions for Fishways herein are issued under authority delegated to the Regional
Director from the Secretary of the Interior; the Assistant Secretary for Fish, Wildlife and Parks;
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and the Director of the U.S. Fish and Wildlife Service pursuant to Section 18 of the Federal
Power Act. (See 64 Stat. 1262; 209 Departmental Manual 6.1; 242 Departmental Manual 1.1A)

5. Procedural Background

Fish passage has been an issue at Holyoke since the first timber dam was constructed on Hadley
Falls in 1849, blocking upstream passage of anadromous fish and further reducing the shad
fishery on the River. In Holyoke Company v. Lyman the U.S. Supreme Court [U.S. Supreme
Court, 1872] confirmed that: 1) passage was a right of fishery, 2) dam owners were responsible
historically for providing passage convenient for fish as a condition of operation, 3) the Holyoke
Company had to build fishways at its expense, as ordered by the state, even thought Holyoke
Company had already paid upstream riparian land owners $40,000 for reducing the shad fishery;
4) the state had an inherent reservation of authority to require fishways. In 1873, the first
fishway was constructed at Holyoke Dam. No shad used this fishway and it was abandoned. In
1940, a fishway was constructed on the east side of Holyoke Dam. This was unsuccessful
apparently due to poor entrance location, insufficient attraction water, and excessive pool
turbulence, i.e., poor design and understanding of fish behavior.

The Department has been actively involved in fish passage issues at the Holyoke Project since
1951 when the Service began consultation on what would become known as the first successful
upstream passage facilities for shad on the East Coast. Since that time, the Service has played a
leading role in the pursuit of effective upstream and downstream passage at the site (Hoar, 1990).
The Services' actions have included direct consultation with HWP regarding operation of and
upgrading of the fish lift system and consultation on effectiveness testing of installed facilities.

In 1972, the CRASC and its member agencies including the Service, signed a settlement
agreement with HWP that resulted in improved upstream passage facilities at Holyoke. The
agreement called for a two phase plan with initial passage facility upgrades followed by
additional measures when numbers of shad passing Holyoke increased. Phase 2 was never
implemented and the existing facilities are largely the Phase 1 facilities implemented from that
agreement. In 1976 and 1977, agreements were signed with Western Massachusetts Electric
Company (WMECO) and New England Power Company (NEP) respectively to install upstream
passage at the next four dams on the river (Turners Falls, Vernon, Bellows Falls, and Wilder).

In 1988, the Commission added three license articles to the Holyoke Project license to require
implementation of downstream fish passage measures at the project. In 1990, separate
settlement agreements between CRASC and its member agencies, and Northeast Utilities (on
behalf of HWP and WMECO) and NEP were signed that required the implementation of
downstream passage at the lower five mainstem hydro dams and at the Northfield Mountain
Pumped Storage Project.

The Service played a key role in the development of the settlement agreements and their
implementation through facility design, testing and modification.
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Regarding the subject relicensing proceeding, the Department's involvement began with the
review of the Applicant’s initial consultation documents. The Department's involvement in the
licensing proceeding is summarized below.

5.1, W W mpa

5.1.1. Initial Consultation Document

By letter dated April 14, 1995, the Service provided comments to the HWP on their Initial
Consultation Document for the Holyoke Water Power Project, dated January 10, 1995. In that
letter, the Service stated that the issues of greatest concern at the project included upstream and
downstream fish passage, and identified the need for modification to the existing passage
facilities at the project.

5.1.2. Pre-filing Coordination

The Service actively participated in several licensing-related meetings and discussions with the
applicant directly pertaining to fish passage.

The Service received and reviewed HWP’s Draft Application for New Major License dated April
16, 1997. Comments were provided to HWP in a letter dated July 31, 1997. HWP filed their
application with the Commission on September 2, 1997. The Service subsequently filed
comments in response to the application and requests for additional scientific studies on
December 1, 1997. In response to the application the Commission issued three Additional
Information Requests (AIR) dated March 26, 1998, August 28, 1998, and November 9, 1998. By
letter dated September 25, 1998, the Service submitted comments to the Commission regarding
HWP's AIR responses.

5.2.  Holyoke Gas and Electric Department
5.2.1. Initial Consuitation Document

By letter dated February 8, 1995, the Service provided comments and recommendations on
scientific studies in response to HGE’s Initial Consultation Package for their competing
application for the Holyoke Hydroelectric Project, dated January 31, 1996. Similar to the
comments on HGE's application, the Service noted the importance of fish passage issues at the
project.
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5.2.2. Pre-filing Coordination

The Service actively participated in licensing-related meetings and discussions with the applicant
directly pertaining to fisheries and habitat management. In addition, written comments related to
fish passage issues were submitted to the HGE's consultants by letters dates April 2, 1996,

April 4, 1996, April 30, 1996, May 2, 1996, and May 3, 1996.

The Service received and reviewed HGE’s Draft Application for New Major License dated
February 17, 1997. Comments were provided to HGE in a letter dated June 25, 1997. The
HG&E filed their application with the Commission on August 29, 1997. The Service filed
comments in response to the application and requests for additional scientific studies on
December 1, 1997. In response to the application, the Commission issued three Additional
Information Requests (AIR) dated March 26, 1998, August 28, 1998 and November 9, 1998. By
letter dated November 3, 1998, the Service provided comments on HGE's July 1998 AIR
submission.

Additionally, the Service provided written comments to HGE on June 22, 1998 pertaining to AIR
responses about zone-of-passage issues relative to the Instream Flow Incremental Methodology
Report.

6. Administrative Record

Evidence in support of the Department’s Prescriptions for Fishways is contained in its
Administrative Record. This Decision Document summarizes the rationale and basis for its
Prescriptions for Fishways. The Service is filing the Administrative Record for its Prescriptions
for Fishways with the Commission and will make the Administrative Record available to all
parties to this proceeding.

7. Alternatives Considered

In the formulation of these prescriptions, the Department has reviewed and considered a variety
of alternative fish passage facilities and measures, including the alternatives proposed by the
applicants, and those endorsed in the Commission's DEIS. This analysis of alternatives is
included in the Department's Administrative Record [FWS, 1999].

8. Reservation of Authority to Prescribe Fishways

The Commission shall include the following condition in any license it may issue for the
Holyoke Project:
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Pursuant to Section 18 of the Federal Power Act, as amended, the Secretary of the
Department of the Interior, as delegated to the U.S. Fish and Wildlife Service,
exercises his authority under Section 18 by reserving the authority to prescribe the
construction, operation and maintenance of such fishways as deemed necessary,
including measures to evaluate the need for fishways, and to determine, ensure, or
improve the effectiveness of such fishways. This reservation includes authority to
prescribe fishways for existing riverine fish species, any fish species, (including
American eels) to be managed, enhanced, protected, or restored in the basin
during the term of the license.

Also, authority is reserved for the U.S. Fish and Wildlife Service to modify these
Prescriptions for Fishways at any time before licenses are issued, as well as any time
during the term of any license issued, after review of new information or for other
pertinent reason.

9. Prescriptions for Fishways

Additionally, pursuant to Section 18 of the Federal Power Act, as amended, the Secretary of the
Department of the Interior, as delegated to the U.S. Fish and Wildlife Service, exercises his
authority to prescribe the construction, operation and maintenance of such fishways as deemed
necessary.

9.1.  General Terms and Conditions for both HWP and HGE Projects

A. Fishways shall be constructed, operated, and maintained to provide effective (safe, timely,
convenient) passage for Atlantic salmon, American shad, blueback herring, shortnose
sturgeon and American eels at the licensee's expense.

To ensure the immediate and timely contribution of the fishways to the ongoing fish
restoration program in the Connecticut River, the following measures are included and shall
be incorporated by the Licensee to ensure the effectiveness of the fishways pursuant to
Section 1701(b) of the 1992 National Energy Policy Act (P.L. 102-486, Title XVII, 106 Stat.
3008).

B. The design population for each target species is:

Target Speci U Fis] Desien Populati
American shad 1,000,000

Blueback herring 1,000,000

Atlantic salmon 6,000

American eel (unquantified)

Shortnose sturgeon (unquantified--est approx 500 adults)
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. Upstream fishways shall be operational during the designated migration period at river flows
up to 40,000 cfs, as measured at the USGS gage #01172003 below the Holyoke Dam (plus
the flow in the First Level Canal as measured at the Canal gatehouse). Downstream fishways
shall be operated during the designated migration period whenever units are operated at
Hadley Falls Station or generation flows are provided in the First Level Canal.

. Timing of fishway construction and initial operation -- fishways shall be fully operational as
soon as possible. Except as specified below, or as identified in the schedule identified below
for specific measures, modifications to existing facilities shall be fully operational no later
than two years after the date of issuance of a new license so that benefits of passage
improvements can be realized as soon as practicable.

. The timely installation of the prescribed fishway structures, facilities, or devices is a measure
directly related to the structures, facilities or devices and is necessary to ensure the
effectiveness of such structures, facilities or devices. Therefore, the Department's
prescription includes the express requirement that the licensee (1) notify and (2) obtain
approval from, the U.S. Fish and Wildlife Service for any extensions of time to comply with
the provisions included in the Department's prescriptions for fishways.

. Timing of Seasonal Fishway Operations -- fishways shall be maintained and operated, at the
licensee's expense, to maximize fish passage effectiveness throughout the upstream and
downstream migration periods for Atlantic salmon, American shad, blueback herring,
shortnose sturgeon, and American eel. The eel upstream migration period is not refined at
this time, but is assumed to encompass the spring, summer, and fall period. The downstream
migration period for eels is not refined either, but can include a spring run including those
eels that did not complete outmigration during the preceding season. The migration periods
for anadromous and catadromous fish in the Connecticut River at Holyoke are:

Upstream Migration Downstream Migration
Species Period Period
Atlantic salmon April 1- July 15 April 7 - June 15 (smolts)
and Sept. 15 - Nov. 15 and fall/winter (adults)
American shad April 1 ——eumeue July 15 June 1 - July 31 (adults)
and Sept. 1 - Nov. 15 (juv.)
blueback herring April 1 ---==--- July 15 June 1 - July 31 (adults)
and Sept. 1 - Nov. 15 (juv.)
shortnose sturgeon June 1 - November 15 undetermined
American eel April 1- November 15 August 15 - November 15

undetermined spring run
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Any of these migration periods may be amended or otherwise changed during the term of the
license by the U.S. Fish and Wildlife Service in consultation with the CRASC, other fishery
agencies and the Licensee, based on experience, data, or new information.

. The licensee shall keep the fishways in proper order and shall keep fishway areas clear of
trash, logs, and material that would hinder passage. Anticipated maintenance shall be
performed sufficiently before a migratory period such that fishways can be tested and
inspected, and will operate effectively prior to and during the migratory periods. In
consultation with the U.S, Fish and Wildlife Service, CRASC, and other fishery agencies, the
licensee shall develop a fishway maintenance plan describing the anticipated maintenance, a
maintenance schedule, and contingencies. The plan shall be submitted to the U.S. Fish and
Wildlife Service for final review and approval, and the plan shall contain the consultation
comments of the fishery agencies. If any agency recommendation is not incorporated, the
licensee's explanation shall be in the plan. Upon approval by the U.S. Fish and Wildlife
Service, the licensee shall submit the plan to the Commission for approval.

. The licensee shall develop plans for, and conduct fishway effectiveness evaluations in
consultation with the U.S. Fish and Wildlife Service, CRASC, and other fishery agencies on
all prescribed facilities as needed. The plans and results of effectiveness studies shall be
submitted to the U.S. Fish and Wildlife Service, CRASC, and other fishery agencies for
review and comment prior to being filed for approval by the Commission. [f the licensee
disagrees with any of the comments and recommendations from the agencies, it shall provide
an explanation in its filing with the Commission.

The licensee shall provide personnel of the U.S. Fish and Wildlife Service, and other Service
designated representatives, access to the project site and to pertinent project records for the
purpose of inspecting the fishways to determine compliance with the fishway prescriptions.

The licensee shall develop in consultation with, and submit for approval by U.S. Fish and
Wildlife Service, all functional and final design plans, construction schedules, and any
hydraulic model or other studies for the fishways or modifications to existing fishways
described herein,

. A continuous minimum zone-of-passage flow of 1,300 cfs shall be provided in the reach
below the spillway during the designated upstream passage periods. This provision will be
implemented upon license issuance.

. The licensee shall, based on an evaluation of the bypass reach under the zone-of-passage flow
described in item K, develop, in consultation with the U.S. Fish and Wildlife Service,
CRASC, NMFS and MDFW, a plan and schedule for implementing channel modifications to
improve the zone-of-passage through the bypass reach. The plan and schedule shall be
submitted to the U.S. Fish and Wildlife Service for approval within six months after license
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issuance, prior to filing with the Commission. The modifications shall be completed
according to the approved schedule.

9.2. HWP Project (FERC # 2004) Specific Prescription
9.2.1. Upstream Fishways

1. Undertake necessary modifications to the spillway and powerhouse fish entrances, collection
gallery and fish crowders to allow fish lift operation at river flows up to 40,000 cfs, to provide at
least 12 inches of freeboard from operating water levels in the fishways to the top of the fishway
walls and fish crowders (See Item #1 on Figure 1).

2. Expand the spillway and powerhouse fish lifts to accommodate the fishway design population
designated above as follows: (See Items # 2 - #4 on Figure 1).

- Increase width of spillway entrance and spillway entrance channel to 8-feet wide.

- Provide attraction flow of 200 cfs at spillway entrance and 120 cfs at each of two
powerhouse entrances.

- Increase the fish lift hopper capacity to 33.0 cubic feet per minute of cycle time (330 cubic
feet for 10 minute cycle) at the powerhouse lift and 46.0 cubic feet per minute of cycle time (460
cubic feet for 10 minute cycle) at the spillway lift.

- Increase the width of the fishlift exit channel to 14 feet from the fishlift hopper to the fish
counting station and to 10 feet from the counting station to the exit.

- Construct a second fish counting and trapping station in the expanded fish exit channel
opposite the existing fish counting and trapping station.

- Provide an adjustable back lighted panel at all fish counting station windows to facilitate
fish passage counting operations during periods of high turbidity.

3. Remove rock outcropping at the west-side of the powerhouse tailrace downstream from the
currently non-functional entrance to fish lift at Unit #2, to allow effective operation of this
entrance. (See Item #5 on Figure 1).

4. Construct three special fishways for American eel at the east side of the Holyoke Dam, at the
powerhouse fishlift, and at the spillway lift. (See Item #8 on Figure 1).

5. Construct a fish barrier at the confluence of the powerhouse tailrace channel and the overflow
channel from Boatlock Station to prevent upstream migrants from dead ending in this channel.

(See Item #9 on Figure 1).
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Note: After further evaluation, the U.S. Fish and Wildlife Service has determined that
construction of a downstream entrance channel, with multi-level entrances at the Hadley Station
tailrace, is not warranted at this time. (Item #6 in Figure ). Therefore, this downstream entrance
is deferred for future consideration and will be prescribed if effectiveness studies of the passage
measures prescribed herein demonstrate the need for this additional measure.

9.2.2. Downstream Fishways

1. Construct a downstream fishway at the spillway bascule gate (Flyover Structure). The Flyover
Structure shall conform to the design depicted in hydraulic model studies undertaken by the
Licensee. (A preliminary design of the Flyover Structure is depicted in Item 5.C of the HWP
AIR -Vol 2, dated July/98). Final designs shall include measures to manage flows that are shed
through the Flyover Structure, such that the interference with upstream passage via the spiliway
lift that currently exists is eliminated. The operating flow at the Flyover Structure will be 600
cfs. Effectiveness studies of the Flyover Structure shall be undertaken by the licensee for all
target species. (See Item # 10 on Figure 1)

2. Construct a new full depth angled rack at the Hadley Falls Station forebay to facilitate the
downstream passage of target species. (See Items #12 on Figure 1). During initial modeling, the
clear spacing of the screen of one inch will be evaluated. The final clear bar spacing and
configuration of the angled rack will be determined by the U.S. Fish and Wildlife Service in
consideration of hydraulic model studies and evaluation to be undertaken by the licensee and
other pertinent information. Generation restrictions during portions of the year may be proposed
or required in conjunction with the angled screen to achieve successful downstream passage.

3. During the interim period between license issuance and construction, and successful
evaluation of the new angled rack structure identified in item #2 above, the flows from the
project should be distributed to maximize effective (safe, timely, convenient) upstream and
downstream passage of salmon smolts (April 1 through June 15) as follows:

Priority #1-- Flows to operate fish passage facilities

Priority #2-- Zone-of-passage flows in bypassed reach (1,300 cfs)
Priority #3-- Minimum canal flows of 810 cfs

Priority #4-- Hadley Station Unit 1 Operation to 4,200 cfs capacity
Priority #5-- First Level Canal to 6,000 cfs capacity

Priority #6-- Hadley Station Unit #2

This priority schedule of flows may be revised based on project operation data and the results of
fishway effectiveness studies.

4. Evaluate the effectiveness of the existing surface bypass and partial depth louver structure
(downstream fishway), in the First Level Canal for the downstream passage of adult and juvenile
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shortnose sturgeon, and adult American eel. Provide a tull depth louver or generation restrictions
if effectiveness studies demonstrate the need.

5. Continue operation of existing Boatlock Station downstream migrant facilities (downstream
fishway) pending verification by effectiveness study results that the louver bypass facilities in the
First Level Canal are effective for downstream passage of designated target species for all canal
flows. (See Item # 14 on Figure 1).

9.3. HGE Project (FERC # 11607} Specific Prescriptions

The HGE is proposing to construct, as part of the proposed project expansion, almost all of the
upstream and downstream migrant facilities identified by the Service and has submitted
conceptual plans for these recommended fishways in the license application. After further
evaluation, the U.S. Fish and Wildlife Service has determined that construction of a downstream
entrance channel, with multi-level entrances at the Hadley Station tailrace, is not warranted at
this time. (Item #5 in Figure 1). Therefore, this downstream entrance is deferred for future
consideration and will be prescribed if effectiveness studies of the passage measures prescribed
herein demonstrate the need for this additional measure.

9.3.1. Upstream Fishways at Existing Project

1. Undertake necessary modifications to the existing spiliway and powerhouse fish entrances,
collection gallery and fish crowders to allow fish lift operation at river flows up to 40,000 cfs, to
provide at least 12 inches of freeboard from operating water levels in the fishways to the top of
the fishway walls and fish crowders. (See Item #1 on Figure 1).

2. Expand the existing spillway and powerhouse fish lifts to accommodate the fishway design
population designated in Section 9.1 as follows: (See Items #2 & 3 on Figure 1).

- Provide attraction flow of 200 cfs at spillway entrance and 120 cfs at each of two entrances
to Hadley Station entrance gallery.

- Increase both the existing spillway and powerhouse fish lift hoppers to 33.0 cubic feet per
minute of cycle time (330 cubic feet for 10 minute cycle). The hopper capacity at the spillway lift
may be increased in approved stages above the current 180 cubic feet capacity.

- Increase the width of the existing fish exit channel to 14 feet from the hopper discharge to
the fish counting station, and to 10 feet from the fish counting station to the upstream end of the
exit channel. '

- Construct a second fish counting and trapping station in the expanded fish exit channel,

opposite the existing fish counting station.
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- Provide an adjustable back lighted panel at all fish counting windows to facilitate fish
passage operations during periods of high turbidity.

3. Remove rock outcropping at the west side of the existing powerhouse tailrace collection
gallery to create a suitable entrance channel to the existing non-functional fish lift entrance at
Unit #2. (See Item #4 on Figure 1).

4. Construct three special fishways for American eel at the east side of the Holyoke Dam, at the
powerhouse fish lift, and the spillway lift. (See Item #7 on Figure 1). Conceptual plans for the eel
fishways are included in Figure 6(A)-1 & 2 of July/98 Schedule B Additional Information
Response - Vol 1.

5. Construct a fish barrier at the confluence of the powerhouse tailrace channel and the overflow
channel from Boatlock Station to prevent upstream migrants from dead ending in this channel.
(See Item #8 on Figure 1). Details of the proposed fish barrier are shown on Figure 11(B)-1 of
July/98 Schedule B Additional Information Response--Vol 1.

9.3.2. Upstream Fishways at new Unit #3

1. The licensee must provide continued operation of existing upstream and downstream migrant
facilities during the construction of Unit #3. To provide continued upstream passage at the
spillway lift during the construction of the new spillway fish lift and Unit #3, the licensee will
install the temporary measures shown on Scheme A - Figure 11(F)-2 of Dec/98 Schedule B,
Additional Information Response.

2. Construct a new spillway lift and powerhouse lift for Unit #3 (each with 330 cubic feet hopper
capacity for a 10 minute cycle time), with a collection gallery and two gated entrances at the
powerhouse lift, and a fish exit channel extension (10’ wide). (See Items 12--15 on Figure 1).
Operating flows at new fish lifts are 150 cfs at spillway lift entrance and 135 cfs at each of the
two powerhouse entrances at Unit #3. Final design and layout of proposed upstream fishways at
Unit #3 shall be verified by hydraulic model studies to be undertaken by licensee in cooperation
with the Service. Proposed upstream facilities are shown on Exhibit F-24 to F-26 of License
Application Vol 1.

3. The Licensee shall construct a 40-foot long segment of rubber dam at the spillway crest to
control spillway discharge and create a suitable flow field at the new spillway fish lift entrance.
(See Item #16 on Figure 1).

4. If Proposed Unit #3 is deferred beyond 2006, the licensee shall implement the improvements

to the existing upstream facilities shown on Figure 2. Specifics are included in the Prescription
for the HWP Project.
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9.3.3. Downstream Fishways at Existing Project

1. Construct a downstream fishway at the spillway bascule gate (Flyover Structure). The Flyover
Structure shall conform to the design depicted in hydraulic model studies undertaken by the
licensee in cooperation with the U.S. Fish and Wildlife Service. (A preliminary design of the
Flyover Structure is depicted in Item 5.C of the HWP AIR -Vol 2, dated July/98). Final designs
shall include measures to manage flows that are shed through the Flyover Structure, such that the
interference with upstream passage via the spillway lift that currently exists is eliminated. The
operating flow at the Flyover Structure will be 600 cfs. Effectiveness studies of the flyover
structure shall be undertaken by the licensee. (See Item # 9 on Figure 1).

2. Construct a new full depth angled rack at the Hadley Falls Station forebay to facilitate the
downstream passage of target species. (See Items #12 on Figure 2). During initial modeling, the
clear spacing of the screen of one inch will be evaluated. The final clear bar spacing and
configuration of the angled rack will be determined by the U.S. Fish and Wildlife Service in
consideration of hydraulic mode! studies and evaluation to be undertaken by the licensee and
other Generation restrictions during portions of the year may be proposed or required in
conjunction with the angled screen to achieve successful downstream passage.

3. Deferral of construction of certain items listed in Items #1 and 2 above may be granted by
Service, provided effective downstream passage can be provided in the interim, if the licensee
agrees to expedite construction of Unit #3 and related downstream fishways soon after license is
issued.

4. During the interim period between license issuance and construction and successful evaluation
of the new angled rack structure identified in item #2 above, or the new facilities associated with
unit #3, the flows from the project should be distributed to maximize effective (safe, timely,
convenient) upstream and downstream passage of salmon smolts (April 1 through June 15), as
follows:

Priority #1-- Flows to operate fish passage facilities

Priority #2-- Zone-of-passage flows in bypassed reach (1,300 cfs)
Priority #3-- Minimum canal flows of 810 cfs

Priority #4-- Hadley Station Unit 1 Operation to 4,200 cfs capacity
Priority #5- First Level Canal to 6,000 cfs capacity

Priority #6-- Hadley Station Unit #2

This priority schedule of flows may be revised based on project operation data and the results of
fishway effectiveness studies.

5. Evaluate the effectiveness of the existing surface bypass and partial depth louver structure
(downstream fishway) in the First Level Canal for the downstream passage of adult and juvenile
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Shortnose sturgeon and adult American eel. Provide a full depth louver or generation restrictions
it effectiveness studies demonstrate the need.

6. Continue operation of existing Boatlock Station downstream migrant facilities (downstream
fishway) pending verification by effectiveness study results that the louver bypass facilities in the
First level canal are effective for downstream passage of designated target species for all canal
flows. (See Item # 11 on Figure 1).

9.3.4. Downstream Fishways at new Unit #3

1. The licensee must provide continued operation of existing downstream passage facilities
during the construction of Unit #3.

2. Construct full depth angled trashrack structure and multi-level fish bypass structure as
proposed by the licensee on Exhibit F-27 and F-28 of License Application, Vol 1. (See Items #
17, 18 & 19 on Figure 1). Operating flows at the bypass are to be a minimum of 350 cfs. Final
design, layout, and clear bar spacing at angled rack are to be determined by hydraulic model
studies and evaluation to be undertaken by the licensee in cooperation with the Service.

3. If proposed Unit #3 is deferred beyond 2006, the licensee shall construct the downstream

facilities shown on Figure 2. Specifics are included in the Prescription for the HWP Project. (See
Figure 2).
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INTS TO FISH LIFT COLLECTION GALLERY, ENTRANCES AND CROWDERS FOR OPERATION AT 40,000 CFS RIVER FLOW.
BPILLWAY AND POWERHOUSE FISH LIFT EXPANSION TO ALLOW PASSAGE OF DESIGN POPULATION.

F FISH EXIT CHANNEL TO 14' WIDE, WITH NEW FISH COUNTING STATION OPPOSITE EXISTING COUNTING STATION.
F FISH EXIT CHANNEL TO 10' WIDE UPSTREAM OF COUNTING STATION, INCLUDING EXTENSION AT UPSTREAM END.
iVATION IN TAILRACE CHANNEL TO ALLOW OPERATION OF EXISTING FISH LIFT ENTRANCE AT UNIT #2.
ANSFREAM-ENTRANCE-CHANNEL-TO-ROWERHOUSE LIET-WITH-MULTI-LEVEL GATED-ENTRANCES (FUTURE).

\NKS TO ALLOW DIRECT SLUICING OF SHAD FROM MAIN HOPPERS TO EXPEDITE SHAD TRAPPING AND HAULING

YS AT EAST BANK OF SPILLWAY AND AT FISH LIFTS.

IR TO PREVENT UPSTREAM MIGRANTS FROM ENTRY INTO BOATLOCK STATION #2 OVERFLOW CHANNEI. TAILRACE

IWNSTREAM FACILITIES |

e

DOWNSTREAM MIGRANT BYPASS STRUCTURE AT BASCULE GATE WITH FISH DISCHARGE CONDUIT TO TAILRACE.
TRUCTION IN 1998 BY HWP.

MON TRASH RACKS WITH OVERLAY PANELS AT UPPER 10 FT. TO GUIDE MIGRANTS TO BASCULE GATE/FLYOVER.

- CLEAR OPENINGS.

.L DEPTH TRASH RACK WITH 1" CLEAR OPENINGS TO FACILITATE DOWNSTREAM PASSAGE OF EELS AND STURGEON
3 LOUVER PANELS TO FULL DEPTH FOR DOWNSTREAM PASSAGE OF EELS AND STURGEON IN FIRST LEVEL CANAL.

F BOATLOCK STATION DOWNSTREAM BYPASS PENDING VERIFICATION THAT LOUVERS IN FIRST LEVEL CANAL ARE
SPECIES AT ALL CANAL FLOWS. ) (HWP)




NOTE: LICENSEE MUST PROVIDE CONTINUED-OPERATION
OF UPSTREAM AND DOWNSTREAM PASSAGE

- FACILITIES DURING CONSTRUCTION PERIOD OF D A M
- NEW UNIT._ UNTIL NEW FACILITIES ARE OPERATIONAL. :
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( 2» PROPOSED SPILLWAY FISH LIFT.

> PROPOSED POWERHOUSE FISH LIFT ENTRANCE GALLERY WITH MULTI-LEVEL GATED ENTRANCE.

2> PROPOSED POWERHOUSE FISH LIFT CROWDER AND HOPPER TOWER FOR NEW UNIT 3.

PROPOSED EXTENTION OF EXPANDED FISH LIFT EXIT CHANNEL THRU NEW TRASHRACK STUCTURE. -
(16> PROPOSED 40' LONG RUBBER DAM SPILLWAY TO CONTROL FLOW AT SPILLWAY FISH LIFT ENTRANCE.

' USFWS PRESCRIBED FISH PA#&AGE FAC“-'T'ES FOR NEW U%—‘R l G l N A L

PROPOSED FULL DEPTH ANGLED TRASHRACK AND FISH GUIDING DEVICE TO GUIDE
DOWNSTREAM MIGRANTS TO NEW BYPASS STRUCTURE.

_(

e e racrosm AAtp g PROPOSED MULTI-LEVEL DOWNSTREAM MIGRANT BYPASS INTAKE STRUCTURE.
N Dy : PROPOSED DOWNSTREAM MIGRANT BYPASS CONDUIT TO PASS MIGRANTS TO
' TAILRACE VIA NEW FISH SORTING FACILITY.
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HADLEY FALLS UNIT NO. 3 FIGURE 1
4 S ww - - Conceptual Plan for Fish Passage Facilities
- g - PRUPEED Pt momer ldentified at the Holyoke Project
PR } | bl f . ‘for Holyoke Gas and Electric FERC# 11607
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u Postam \\ ) T T e :
| ' AN %% (1) PROPOSED LIFT IMPROVEMENTS TO COLLECTION
N pmmcx AT Ervcaon GALLERY, ENTRANCES AND CROWDERS TO
Ao Hfay . LA ¥ - - FACILITATE OPERATION AT 40,000 CFS FLOW.
! 2y (Z)> PROPOSED IMPROVEMENTS AT SPILLWAY AND
| 1 oxne || §iF 1 POWERHOUSE LIFT TO ALLOW PASSAGE OF THE
.- "!""':5""‘:"' DESIGN-POPULATION.
AN} I (3» . PROPOSED EXPANSION OF FISH LIFT EXIT CHANNEL
‘ \- ; . WITH NEW FISH COUNTING/TRAPPING STATION
OPPOSITE EXISTING FISH COUNTING STATION.
‘(@  PROPOSED ROCK EXCAVATION IN THE TAILRACE
/-. - TO ALLOW OPERATION OF ENTRANCE AT UNIT #2.
gome V. ': CHANNELTO-POWERHOUSE-IET. (FUTURE)
) T T ’ 6 PROPOSED FISH HOLDING TANKS AND PLATFORM
. \ : ! : TO ALLOW DIRECT SLUICING OF SHAD FROM LIFT
. ! ) HOPPERS FOR TRAPPING AND HAULING -
(@»  PROPOSED EEL FISHWAYS AT EAST BANK OF
SPILLWAY AND AT FISH LIFTS.

e PROPOSED FISH BARRIER TO PREVENT UPSTREAM MIGRANTS FROM
DOWNSTREAM ENTRY INTO BOATLOCK STATION NO. 2 OVERFLOW CHANNEL.

CONSTRUCT "FLYOVER" DOWNSTREAM MIGRANT BYPASS FACILITY AT BASCULE GATE
(SCHEDULED FOR CONSTRUCTION IN 1999 BY HWP).

POSSIBLE EXTENTION OF EXISTING LOUVER PANELS TO FULL DEPTH TO FACILITATE
DOWNSTREAM PASSAGE OF EELS AND STURGEON.

CONTINUE OPERATION OF BOATLOCK STATION DOWNSTREAM BYPASS PENDING
VERIFICATION BY LICENSEE THAT LOUVERS IN FIRST LEVEL CANAL (HGE)
ARE EFFECTIVE FOR TARGET SPECIES AT ALL CANAL FLOWS.
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bSTREAM FACILITIES ) FIGURE 2

S TO FISH LIFT COLLECTION GALLERY, ENTRANCES AND CROWDERS FOR OPERATION AT 40,000 CFS RIVER FLOW.
LLWAY AND POWERHOUSE FISH LIFT EXPANSION TO ALLOW PASSAGE OF DESIGN POPULATION.
ISH EXIT CHANNEL TO 14° WIDE, WITH NEW FISH COUNTING STATION OPPOSITE EXISTING COUNTING STATION.
ISH EXIT CHANNEL TO 10" WIDE UPSTREAM OF COUNTING STATION, INCLUDING EXTENSION AT UPSTREAM END.
TION IN TAILRACE CHANNEL TO ALLOW OPERATION OF EXISTING FISH LIFT ENTRANCE AT UNIT #2.
' A-Ef : ; : NCES (FUTURE).

S TO ALLOW DIRECT SLUICING OF SHAD FROM MAIN HOPPERS TO EXPEDITE SHAD TRAPPING AND HAULING
5 AT EAST BANK OF SPILLWAY AND AT FISH LIFTS.
TO PREVENT UPSTREAM MIGRANTS FROM ENTRY INTO BOATLOCK STATION #2 OVERFLOW CHANNEL TAILRACE.

NSTREAM FACILITIES

WNSTREAM MIGRANT BYPASS STRUCTURE AT BASCULE GATE WITH FISH DISCHARGE CONDUIT TO TAILRACE.
UCTION IN 1999 BY HWP.

N TRASH RACKS WITH OVERLAY PANELS AT UPPER 10 FT. TO GUIDE MIGRANTS TO BASCULE GATE/FLYOVER.
LEAR OPENINGS.

DEPTH TRASH RACK WITH 1" CLEAR OPENINGS TQ FACILITATE DOWNSTREAM PASSAGE OF EELS AND STURGEON
OUVER PANELS TO FULL DEPTH FOR DOWNSTREAM PASSAGE OF EELS AND STURGEON IN FIRST LEVEL CANAL.
BOATLOCK STATION DOWNSTREAM BYPASS PENDING VERIFICATION THAT LOUVERS IN FIRST LEVEL CANAL ARE

PECIES AT ALL CANAL FLOWS. (HGE)
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