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January 25, 2013
Gerald L. Cross, P.E.
Regional Engineer
Federal Energy Regulatory Commission
19 West 34th Street, Suite 400
New York, NY 10001
Re:

Glendale Hydroelectric Project (FERC No. 2801-MA);
Certification of Minimum Flow Compliance

Dear Mr. Cross:
Based on a review of our operating records I hereby certify that, to the best of my
knowledge, the Glendale Hydroelectric Project (FERC No. 2801-MA) was operated in
compliance with the project's minimum flow requirements during 2012.
Please do not hesitate to contact me at (978) 681-1900, extension 809 if you
have any questions concerning this certification.
Sincerely,
Littleville Power Company, Inc.

Kevin M. Webb
Hydro Licensing Manager
cc:

J. Schott, LPC
R. Bartlett, LPC
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135 FERC ¶ 62,138
UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Littleville Power Company, Inc.

Project No. 2801-032

ORDER MODIFYING AND APPROVING RUN-OF-RIVER AND MINIMUM FLOW
MONITORING AND COMPLIANCE PLAN

(Issued May 12, 2011)
1.
On March 14, 2011, Littleville Power Company, Inc., licensee for the Glendale
Hydroelectric Project, filed for Federal Energy Regulatory Commission (Commission)
approval, its run-of-river and minimum flow monitoring and compliance plan, as required
by article 401(a) of the project license.1 The project is located on the Housatonic River,
in Berkshire County, Massachusetts.
BACKGROUND
2.
Condition no. 19 of the Massachusetts Department of Environmental Protection’s
(DEP) water quality certification requires the licensee to prepare and implement a run-ofriver and minimum flow monitoring plan for approval by the DEP. License article 401(a)
requires the plan also be submitted to the Commission for its approval. Upon
Commission approval, the licensee must implement the plan, including any changes
required by the Commission.
LICENSEE’S PLAN
3.
The licensee’s plan outlines the project’s operational requirements that include
operating in a run-of-river mode, discharging a minimum flow of 90 cubic feet per
second (cfs) into the project’s bypass reach, and releasing 90 percent of inflow during
impoundment refilling following drawdown for emergencies or maintenance. A new
minimum flow unit will be installed in a new powerhouse downstream of the existing
gatehouse. A new 3-foot wide by 4-foot high bypass slide gate will be installed on the
river side of the forebay. The gate will automatically open to pass the minimum flow to
the bypass reach in the event of a minimum flow unit trip or shut down. The bypass gate
will have automatic pond level control capability, allowing it to track the pond level to
prevent a partial drawdown of the impoundment during low flow periods.
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4.
Run-of-river operational compliance will be assured by passing all inflows either
through the project’s turbines, over the spillway when the units are offline or via both
turbines and spillway when inflow exceeds the capacity of the available units.
Compliance with bypass flows will be accomplished by discharging 90 cfs, or inflow,
whichever is less, either through the minimum flow unit, through the bypass gate or over
the spillway. Until the new minimum flow unit is installed or when the unit is not
available, the bypass flow will be discharged over the spillway. The licensee determined
the proper impoundment setpoint in the project’s control system during operation of the
main units (0.35 feet above spillway crest corresponding to 811.25 feet National Geodetic
Vertical Datum (NGVD)). The project will operate at this limit until the new minimum
flow unit is installed and functional.
5.
The project’s control system for the existing main units will be modified and
expanded to monitor and control the minimum flow unit and bypass gate as well. Once
installed, the minimum flow unit will have first on-last off priority. To minimize
downstream fluctuations the project’s control system starts one unit at 55 percent gate
opening then gradually increases output to 80 percent while maintaining the pond level
setpoint. Additional units are brought online while maintaining the bypass minimum
flow. The minimum flow unit will operate in pond level control at inflows of between 60
and 90 cfs, with the main units offline. As flows increase and the minimum flow unit
reaches full load, pond level control will shift to the main units and the control system
will bring the units online as described above. When the minimum flow unit is offline,
the main units will operate in automatic pond level control. If the bypass gate is open,
the control system will maintain the pond level at or above the spillway crest. If the gate
is closed, the control system will maintain the pond at elevation 811.25 feet in order to
provide the 90 cfs minimum flow over the spillway. The gate will open automatically
upon unit shutdown or trip to ensure release of the minimum bypass flow. If all units are
offline, all inflow beyond the gate capacity will pass over the spillway.
6.
Compliance monitoring will be performed by the project’s control system. Project
data will be recorded on half-hour intervals and maintained in the powerhouse for record
keeping purposes and available for inspection. Compliance with run-of-river operation
will be confirmed with measurements of headpond level at above spillway crest and the
main units operating. Compliance with the minimum flow release will be documented
with operational records of the minimum flow unit, headpond level measurements and/or
operation of the bypass gate. Following installation of the minimum flow unit, the
licensee will perform streamflow gaging measurements to determine the relationship
between unit output (kilowatt hours – kWh) and operating flow to confirm that unit
operation meets the 90 cfs minimum flow. For quality control, the pond level transducer
will be periodically compared to the pond level staff gage mounted at the gatehouse to
confirm pond levels seen by the transducer are accurate.
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CONSULTATION
7.
The licensee sent the draft plan to the DEP and the Massachusetts Division of
Fisheries and Wildlife (DFW), each of whom concurred, by letters dated December 17,
2010, and December 16, 2010, respectively, that the plan meets the DEP water quality
certification conditions. In its comment letter of January 16, 2011, the U.S. Fish and
Wildlife Service (FWS) noted that the plan had no provision for providing compliance
records to the agencies, that the plan should include details on the bypass gate dimensions
with calculation showing it will pass 90 cfs and a plan-view drawing of the project be
included that depicts the headpond, gatehouse, new forebay with associated structures
and the location of the headpond sensor. The licensee noted that it had agreed with these
recommendations and included them in its final plan filed with the Commission.
DISCUSSION AND CONCLUSION
8.
The licensee’s run-of-river and minimum flow monitoring and compliance plan
was designed in consultation with the DEP, the DFW, and the FWS and ensures that the
appropriate minimum flows will be released into the bypass reach of the Housatonic
River as well as compliance with run-of-river project operation. As described in its plan,
the licensee plans to perform stream flow gaging measurements to confirm proper
minimum flow release from the unit and bypass gate. The licensee should file the results
with the Commission to verify that the correct minimum flow is being released. In
addition, the licensee should file a report with the Commission anytime the minimum
bypass flow falls below 90 cfs, or inflow, whichever is less. The report should identify
the cause, severity, and duration of the incident, and any observed or reported adverse
environmental impacts resulting from the incident. We conclude that the plan, to include
the above-noted modifications, meets the requirements of Article 401(a) and condition
no. 19 of the DEP’s water quality certification and should therefore be approved.
The Director orders:
(A) The run-of-river and minimum flow monitoring and compliance plan for
the Glendale Hydroelectric Project, filed on March 14, 2011, by the Littleville Power
Company, Inc. (licensee), as modified by ordering paragraphs (B) and (C), is approved
and made part of the project license.
(B) The licensee shall file the results of the testing of the minimum flow unit
and the flow through the bypass gate to confirm that operation of the unit and gate meet
the 90 cubic feet per second minimum flow with the Commission by December 31, 2011.
If the results of the testing indicate that the correct minimum flow is not being released,
the licensee shall consult with Massachusetts Department of Environmental Protection,
the Massachusetts Division of Fisheries and Wildlife, and the U.S. Fish and Wildlife
Service, to determine measures to assure proper minimum flow release in the bypass
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reach. The licensee shall submit any proposed changes to project facilities or the run-ofriver and minimum flow monitoring and compliance plan to the Commission for
approval.

(C) If the minimum bypass flow falls below 90 cubic feet per second, or inflow,
whichever is less, the licensee shall file a report with the Commission within 30 days of
the incident. The report shall, to the extent possible, identify the cause, severity, and
duration of the incident, and any observed or reported adverse environmental impacts
resulting from the incident. The report shall also include: (1) any operational data
necessary to determine compliance with the approved run-of-river and minimum flow
monitoring and compliance plan; (2) a description of any corrective measures
implemented at the time of the occurrence and the measures implemented or proposed to
ensure that similar incidents do not recur; and (3) comments or correspondence received
from the resource agencies regarding the incident. Based on the report and the
Commission’s evaluation of the incident, the Commission reserves the right to require
modifications to project facilities and operations to ensure future compliance.
(D) This order constitutes final agency action. Any party may file a request for
rehearing of this order within 30 days from the date of its issuance, as provided in section
313(a) of the Federal Power Act, 16 U.S.C. § 8251 (2006), and the Commission’s
regulations at 18 C.F.R. § 385.713 (2010). The filing of a request for rehearing does not
operate as a stay of the effective date of this order, or of any other date specified in this
order. The licensee’s failure to file a request for rehearing shall constitute acceptance of
this order.

Thomas J. LoVullo
Chief, Aquatic Resources Branch
Division of Hydropower Administration
and Compliance

{ EXCERPTS FROM }

ENVIRONMENTAL ASSESSMENT
FOR
SUBSEQUENT HYDROPOWER LICENSE

Glendale Project
FERC Project No. 2801-027
Massachusetts

Federal Energy Regulatory Commission
Office of Energy Projects
Division of Hydropower Licensing
888 First Street, NE
Washington, D.C. 20426

March 2009

2.0 PROPOSED ACTION AND ALTERNATIVES
2.1

NO ACTION ALTERNATIVE

Under the no-action alternative, the project would continue to operate under the
terms and conditions of the existing license, and no new environmental protection,
mitigation, or enhancement measures would be implemented. We use this alternative as
the baseline environmental condition for comparison with other alternatives.
2.1.1 Existing Project Facilities
The existing Glendale Project consists of: (1) a 250-foot-long, 30-foot-high
concrete gravity dam with a 182-foot-long spillway and a gatehouse containing two
manually-operated 10 by 10-foot-square intake gates and two 8-by 8-foot-square waste
gates; (2) a 23-acre reservoir with a normal water surface elevation of 810.9 feet National
Geodetic Vertical Datum (NGVD); (3) a 1,500-foot-long, 40-foot-wide intake canal; (4) a
forebay structure containing two manually-operated headgates (with trash racks with 1inch clear bar spacing) and one hydraulically-operated canal waste gate; (5) a 250-footlong, 12-foot-diameter steel penstock; (6) a powerhouse with four turbine generating
units with a combined installed capacity of 1,140 kW; (7) a 300-foot-long tailrace
channel; (8) a step-up transformer and 83-foot-long, 13.8-kilovolt transmission line; and
(9) appurtenant facilities. The Housatonic River reach that is bypassed by the project
(measured from the gatehouse to the tailrace channel) is about 2,500 feet long.
The project boundary encloses all the project facilities described above.
2.1.2 Project Safety
The project has been operating for over 29 years under the current license which
was effective November 1, 1979. During this time, Commission staff have conducted
operational inspections focusing on the continued safety of the structures, identification
of unauthorized modifications, efficiency and safety of operations, compliance with the
terms of the license, and proper maintenance. As part of the relicensing process,
Commission staff will evaluate the continued adequacy of the proposed project facilities
under a subsequent license. Special articles will be included in any license issued, as
appropriate. Commission staff will continue to inspect the project during the subsequent
license term to assure continued adherence to Commission-approved plans and
specifications, special license articles relating to construction (if any), operation and
maintenance, and accepted engineering practices and procedures.
2.1.3 Existing Project Operation
Littleville Power currently operates the project in a run-of-river mode using
9

automatic pond level control (PLC). The powerhouse contains four identical vertical
semi-Kaplan turbine/generator units with a total maximum hydraulic capacity of
approximately 400 cubic feet per second (cfs), or 100 cfs for each turbine, and a
minimum hydraulic capacity of approximately 55 cfs for each turbine. Water discharged
through the turbines enters the project tailrace and flows approximately 300 feet before
reentering the Housatonic River. All inflow in excess of the project’s generating capacity
is passed over the dam.
When about 2.5 inches of spill occurs over the dam, the PLC unit is programmed
to start one unit beginning at 55 percent gate and then gradually increasing to 80 percent
gate. If the level of spill exceeds 2.5 inches with one unit operating, the PLC is
programmed to start additional units sequentially as flows become available while
maintaining the 10-cfs minimum flow.
Since 2001, in an effort to reduce river level fluctuations observed downstream of
the Glendale Project at the U.S. Geological Survey (USGS) gaging station in Great
Barrington, Massachusetts, Littleville Power has voluntarily ceased all generation when
inflow is below 200 cfs and, when possible, has refrained from taking each turbine unit
off line until after it is operating at its minimum hydraulic capacity (55 cfs). The result of
this ramping mode of operation is that downstream fluctuations (caused by the time delay
that occurs between the decreased flows from the powerhouse when a unit is taken off
line and increased spillage at the dam) are minimized or eliminated.
Littleville Power estimates that the project’s total average annual generation is
5,000 MWh.
2.1.4 Existing Environmental Measures
Under the current license, Littleville Power is required to operate the project in a
run-of-river mode, and provide a continuous minimum flow of 10 cfs or inflow from the
dam to protect aquatic resources in the Housatonic River (Article 25). The flow to the
bypassed reach is currently passed over the length of the spillway crest, or alternatively,
through a 6-foot-wide by 10-inch-deep notch in the spillway crest.
No designated recreation facilities exist at the project.
2.2

APPLICANT’S PROPOSAL

2.2.1 Proposed Project Facilities
Littleville Power proposes to install a new 165-kW minimum flow turbine
generating unit, including new trash racks with 1-inch clear spacing, in one of the waste
gate slots located at the gatehouse adjacent to the project dam.
10

2.2.3 Proposed Project Operation
Littleville Power proposes to continue run-of-river operation with minimal
impoundment fluctuations and turbine unit ramping.
2.2.4 Proposed Environmental Measures
Aquatic Resources and Operations
To enhance aquatic habitat and protect fish, Littleville Power proposes to:
•
•

continually release 90 cfs or inflow into the bypassed reach. The 90 cfs
would be released through the new 165-kW minimum flow turbine
generating unit at the dam into the bypassed reach
install trash racks with 1-inch spacing at the minimum flow unit intake.

Recreation
To enhance recreation opportunities, Littleville Power proposes to:
•
•

provide a canoe portage around the dam, including a new take-out and putin and a portage trail using an existing access road; and
provide formal parking, for the public at the bypassed reach, adjacent to the
proposed put-in.

2.2.5 Modifications to Applicant’s Proposal – Mandatory Conditions
The following mandatory conditions have been provided and are evaluated as part
of the applicant’s proposal.
Section 18 Prescription
Interior requests that a reservation of authority to prescribe fishways under
section 18 be included in any license issued for the project.
2.3

STAFF ALTERNATIVE

Under the staff alternative, the project would include all of Littleville Power’s
proposed measures plus the following measures: (1) release (downstream of the project)
90 percent of inflow during impoundment refilling following any maintenance and
emergency drawdowns; (2) an operation compliance monitoring plan; (3) an erosion and
sedimentation control plan; (4) an invasive species control plan; (5) a recreation plan for
11

Glendale impoundment and one 0.7 mile downstream of the project tailrace. A total of
3,623 fish representing 24 species were collected. Overall, rock bass was the most
abundant species collected. At the impoundment site, 207 fish were collected with
bluegill, common shiner, largemouth bass, and rock bass being the most abundant. At the
tailrace site, 135 fish were collected with longnose dace, smallmouth bass, rock bass, and
common carp being the most abundant. Two brown trout were also collected in the
tailrace location.
The Massachusetts Natural Heritage and Endangered Species Program
(Massachusetts NHESP) lists four aquatic species—longnose sucker, bridle shiner,
creeper mussel, and triangle floater mussel—as species of special concern that have been
observed within the project area during the last 25 years. Massachusetts NHESP maps
indicate the 3-mile-long reach downstream of the Glendale dam as longnose sucker
habitat; however, Massachusetts DFW did not collect any longnose sucker during its
most recent fish sampling.
Littleville Power conducted a survey for freshwater mussels within the bypassed
reach of the Glendale Project on October 12, 2006. Habitats within the bypassed reach
were checked for mussel presence using view buckets and an Aqua-Scope IITM, however,
no live mussels were found. One relic shell of a creeper mussel was found during the
survey.
Habitat
Aquatic habitat mapping of the bypassed reach was completed on July 12, 2006,
as part of an Instream Flow Incremental Methodology Study. The bypassed reach was
characterized by a relatively moderate gradient dominated by riffle and run habitat
representing about 39 and 38 percent of the total habitat length, respectively. Sidechannel habitat, which was mostly riffle, represented 11 percent of the total habitat, and
pool habitat represented 12 percent of the total. The predominant substrate type in the
bypassed reach was large and small boulder, with lesser amounts of cobble and gravel.
Substrate embeddedness was low (0 to 25 percent) which means that the space between
larger rocks was not filled with fine substrate. Low embeddedness is consistent with
quality habitat for macroinvertebrates and fish. Overhead cover was limited (0 to 25
percent) but instream cover in the form of boulders and large woody debris was common.
Environmental Effects
Mode of operation
In its license application, Littleville Power proposes to continue operating the
project in a run-of-river mode under which impoundment levels would continue to be
stable and project outflows would equal project inflows and to provide a 90-cfs minimum
18

flow in the bypassed reach with a new turbine generator unit (discussed below). To
address downstream flow fluctuations, Littleville Power states that it would continue to
operate the main turbine units, when possible, such that a unit’s output is reduced to its
minimum hydraulic capacity before being taken offline ensuring that the magnitude of
downstream fluctuations is minimized.
Interior and Massachusetts DFW recommend under section 10(j) that the project
be operated in a run-of-river mode such that inflow to the project equals outflow from the
project on an instantaneous basis, and fluctuations of the impoundment water level are
minimized.
Staff Analysis
Fish species that inhabit and spawn in near-shore areas of project impoundments
can be susceptible to stranding as well as egg desiccation from project-related fluctuating
water levels.
Operating in a run-of-river mode and limiting impoundment fluctuations as
proposed by Littleville Power would continue to reduce the chances of fish stranding and
disruption of spawning. Maintaining relatively stable impoundment levels within the
control of the Glendale Project (up to flows of about 490 cfs) would continue to benefit
aquatic vegetation beds near the shoreline, as well as fish and other aquatic organisms
that rely on near-shore habitat for feeding, spawning, and cover. Erosion of shoreline
areas and resultant turbidity as well as sediment mobilization (including any
contaminated sediments) would also continue to be minimized when the impoundment is
held relatively stable. In addition, by not storing water, impoundment water would be
less likely to increase in temperature or decrease in DO content.
Fluctuating water levels downstream of hydro projects can cause fish stranding,
egg desiccation, and effects to invertebrate populations. We discuss below Littleville
Power’s proposal to provide a minimum flow to the bypassed reach to protect and
enhance water quality and aquatic habitats. Downstream of the confluence of the
bypassed reach and the project tailrace channel, run-of-river operation along with
Littleville Power’s ramping of turbine units prior to taking a unit offline would ensure
that any fluctuations occurring in the Housatonic River due to project operation are kept
to a minimum.
Water quality effects due to operation of minimum flow turbine
Littleville Power proposes to install a 165-kW turbine generator unit within an
existing waste gate slot adjacent to the dam. Because the proposed unit would draw
water from the deeper portions of the impoundment, water released from the unit could
be low in DO and affect water quality conditions in the bypassed reach.
19

Interior and Massachusetts DFW state that the likelihood of DO depletion is low
given the frequent amount of project spills and the proximity of the minimum flow unit’s
discharge location to a riffle which would facilitate reaeration.
Staff Analysis
We agree with the agencies’ assessment. Water quality profile information from
a single sampling day during August 2006 indicated that the impoundment was well
oxygenated throughout the water column and not thermally stratified. Because this
sample was taken during a typical summer month, if stratification was going to take place
we would have expected it to be evident at this time. Therefore, it is likely that operation
of the minimum flow unit would not result in the release of poorly oxygenated water
during most years. In the event that low DO conditions do set up in deeper portions of
the impoundment, spill flows and aeration due to the minimum flow release could
ameliorate the low DO conditions in the bypassed reach. Spill flows would occur in the
bypassed reach about 30 to 75 percent of the time on a monthly basis, and riffle habitat
represents nearly 40 percent of the total habitat in the bypassed reach. Therefore, any
potential for the minimum flow unit to release oxygen-depleted water from the deeper
strata of the impoundment would likely be offset by increased turbulence and aeration
caused by the higher minimum flows and frequent spill flows.
Flow continuation following impoundment drawdown
Hydro project impoundments may need to be drawn down periodically due to
scheduled and unscheduled maintenance as well as emergencies beyond the control of the
operator. The refill of an impoundment following a drawdown can disrupt flows
downstream of a project and affect water quality and aquatic habitat. Littleville Power
does not propose a refill protocol following impoundment drawdowns.
Interior and Massachusetts DFW recommend under section 10(j) that Littleville
Power use 10 percent of the inflow to the project to refill the project impoundment after
dam maintenance or emergency drawdowns and release 90 percent of inflow downstream
of the project impoundment for the protection of aquatic resources.
Staff Analysis
Maintaining flow in the bypassed reach and below the project during project
maintenance activities is important for the protection of aquatic biota. While most fish
successfully move to deeper areas when flow decreases, many macroinvertebrates are not
as mobile. Additionally, with lower flows, both fish and macroinvertebrates are more
likely to be preyed on or stressed by increased water temperatures and decreased DO
levels, especially in the summer. Releasing 90 percent of the project impoundment’s
20

inflow during refill would ensure that downstream flows are kept at near natural flow
levels. Releasing the majority of the project’s inflow would help maintain water quality
conditions by maximizing water turbulence and aeration and preventing desiccation of
most aquatic habitats.
Minimum flows in the bypassed reach
Under current conditions, the project’s 2,500-foot-long bypassed reach receives a
minimum flow of 10 cfs, or inflow, whichever is less. The project impoundment is
typically held at elevation 811.0 feet above mean sea level. At this elevation, about 1
inch of flow passes over the dam which is enough to provide the required minimum flow
of 10 cfs. When about 2.5 inches of spill occurs over the dam, the pond level control
(PLC) unit is programmed to start up one unit beginning at 55 percent gate and then
gradually increasing the setting to 80 percent gate. If the level of spill exceeds 2.5 inches
with one unit operating, the PLC is programmed to start additional units sequentially as
flows become available while maintaining the 10-cfs minimum flow. When the project is
not generating, as might occur during scheduled maintenance or unscheduled shutdown,
or when inflows to the impoundment are less than 200 cfs, as discussed previously, all
inflow to the project is spilled through the bypassed reach.
Littleville Power proposes to increase the minimum flow in the bypassed reach to
90 cfs to enhance water quality and aquatic habitat in the bypassed reach and to minimize
the effects of fluctuating water levels downstream of the confluence of the bypassed
reach and tailrace due to unit operation. Littleville Power intends to provide the
minimum flow through a new 165-kW turbine generator unit to be installed at the project
dam.
Interior and Massachusetts DFW recommend under section 10(j) that Littleville
Power release a continuous minimum flow of 90 cfs, or inflow, whichever is less in the
project bypassed reach for the protection of fish and aquatic habitat.
Staff Analysis
Littleville Power based its minimum flow proposal on an Instream Flow
Incremental Methodology (IFIM)2 study. Littleville Power formed a study team
2

The IFIM is a tool developed by the U.S. Fish and Wildlife Service (FWS) to
evaluate the relationship between flow and habitat. Habitat suitable for a particular
species life stage is often expressed in terms of weighted usable area (WUA). WUA is
the wetted area of a stream weighted by its suitability for use by aquatic organisms or
recreational activity. WUA is usually expressed in units of square feet or square meters
of habitat per a specified length of stream.
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