Quinebaug Associates, LI.C

A Subsidiary of Gravity Renewables, Inc.

Gravity Renewables, Inc.
1401 Walnut St. Suite 420
Boulder, CO 80302

Phone: 303.440.3378

Fax: 720.420.9956
www.gravityrenewables.com

June 20, 2019

Shannon Ames, Executive Director
Low Impact Hydropower Institute
329 Massachusetts Ave, Suite 2
Lexington, MA 02420
sames@Ilowimpacthydro.org

Re: LIHI Application submittal for the Quinebaug and Five Mile Hydroelectric Projects
(FERC P-5062-CT) - REVISED

Dear Director Ames:

Quinebaug Associates, LLC (QA), a wholly-owned subsidiary of Gravity Renewables, Inc., (Gravity)
submitted a draft application to the Low Impact Hydropower Institute (LIHI) in February 2019. In
April 2019, LIHI provided a list of questions and comments to Gravity. The enclosed application
and statements made therein, having been made to the best of the knowledge of Gravity,
addresses the questions and comments.

If you have any questions or comments regarding the submittals, please feel free to contact the
undersigned at celeste@gravityrenewables.com.

Best regards,
M?Xﬁ/

Celeste Fay
Regulatory Manager
celeste@gravityrenewables.com
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B.3 Sworn Statement and Waiver Form

All applications for LIHI Certification must include the following sworn statement before they can be
reviewed by LIHI:

SWORN STATEMENT

As an Authorized Representative of Quinebaug Associates LLC, the Undersigned attests that, to the best

of my knowledge, the material presented in the application is true and complete.

The Undersigned acknowledges that the primary goal of the Low Impact Hydropower Institute’s
certification program is public benefit, and that the LIHI Governing Board and its agents are not
responsible for financial or other private consequences of its certification decisions.

The Undersigned further acknowledges that if LIHI Certification of the applying facility is granted, the
LIHI Certification Mark License Agreement must be executed prior to marketing the electricity product as
LIHI Certified®.

The Undersigned further agrees to hold the Low Impact Hydropower Institute, the Governing Board and
its agents harmless for any decision rendered on this or other applications, from any consequences of
disclosing or publishing any submitted certification application materials to the public, or on any other
action pursuant to the Low Impact Hydropower Institute’s certification program.

PLEASE INSERT FOR PRE-OPERATIONAL CERTIFICATIONS (see Section 4.5.3):

The Undersigned acknowledges that LIHI may suspend or revoke the LIHI Certification should the impacts
of the facility, once operational, fail to comply with the LIHI program requirements.

Company Name: Quinebaug Associates LLC

Authorized Representative:

Name: MarkJ. Boumansour

Title: Manager
Authorized Signature: : E‘N‘ S

Date: 6-14-2019




SECTION 1

Application Submission for the Quinebaug Project
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Introduction

The Quinebaug - Five Mile Pond Project (FERC P-5062) is an existing 2.6 MW hydropower project, which
consists of two developments, one on the Quinebaug River and one on the Five Mile River; the Quinebaug
Development is the focus of Section 1 of this application. The Quinebaug Development, (the “Project”)
is a 2,250 kW run-of-river facility located on the Quinebuag River in the Towns of Brooklyn and Killingly,
CT. QA and the associated Project assets were acquired by Gravity Renewables, Inc. (Gravity) in May 2017.

The Project is in compliance with its FERC license and State issued Water Quality Certificate; there have
been no notices of violation issued. Operations are monitored closely to ensure compliant operations are
maintained. Based on the information provided herein, Gravity believes that the Project is a strong
candidate for certification by the Low Impact Hydropower Institute (LIHI).

Project Location

The Project is located at the confluence of the Five Mile and Quinebaug Rivers in the Towns of Brooklyn
and Killingly in Windham County, Connecticut. The Towns of Brooklyn and Killingly are located in the
Northeastern region of the State of Connecticut approximately 50 miles east of the City of Hartford and
25 miles west of the City of Providence, Rhode Island. The Quinebaug River watershed is located in south-
central Massachusetts and eastern Connecticut with watershed extending into Rhode Island. The
Quinebaug River is 69 miles in length and is part of the Thames River basin. It originates from East Brimfield
Lake and ponds northwest of Sturbridge, Massachusetts, flows generally southeast and south through
Connecticut (Putnam, Killingly, Plainfield, Canterbury and Jewett City), the river joins Aspinook Pond which
begins in Canterbury and ends in Jewett City. The river then continues to the Shetucket river northeast of
Norwich. That river flows from there into the Thames River and drains into the Long Island Sound. It is
dammed in its upper reaches at East Brimfield Dam, Westville Dam and West Thompson Dam, all for flood
control, as well as numerous mill dams, which powered mills along the river’s course. Some of these
locations provide hydroelectric power today.

There are two dams downstream of the Project on the Quinebaug River and one on the Shetucket River.
Approximate 20 miles downstream, the Quinebaug River joins the Shetucket River and approximately 25
miles downstream the Shetucket River and the Yantic River join to form the Thames River, a short tidal
estuary with a direct connection to Long Island Sound/Atlantic Ocean; there are several dams located
between the Project dam and Long Island Sound (see Figure 1).
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Figure 1. Overview Thames River Basin. See Figure 15 for additional details on dams in the basin.

The following dams are located downstream of the Quinebaug Project (RM 26.2).

e Aspinook Dam — Quinebaug River RM: 7.5 (Hydro, P-3472)
e Tunnel Dam — Quinebaug River RM: 0.2 (Hydro, non-jurisdictional)

1401 Walnut St, Suite 420, Boulder, Colorado 80302 | office: 303.440.3378 fax: 720.420.9956 4
www.gravityrenewables.com



e Greenville Dam! —Shetucket River RM: 1.3 (Hydro, P-2441)
The following dams are located upstream of the Quinebaug Project (RM 26.2).

e Rogers Dam — Quinebaug RM: 30.9 (mill pond)

e Cargill Falls — Quinebaug RM:37.9 (hydro p-13080)

e Putnam-— Quinebaug RM 38.4 (hydro p-5645)

e MSC- Quinebaug RM 38.6 (Hydro p-5689)

e  West Thompson Dam — Quinebaug RM 40.3 (Flood Control)
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Figure 2. Location of P-5062 Developments

1 1n some reference documents the Greenville Project is listed as being located on the Thames River and in some
the Shetucket River. This is likely due to the close proximity of the joining of the Quinebaug, Shetucket and Thames
Rivers. LIHI certificate #106 for the Greenville Project lists the project as located on the Shetucket River and this
document assumes as such.
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Figure 3. Overview Site Features

The Quinebaug development’s Rojak Dam is a cut stone structure approximately 250 feet long, including
a 130 foot spillway. The dam stands approximately 14 feet high and is built of rock. The dam contains
four 6-foot square waste gates. Two of the waste gates have been plugged with concrete. A new sluice
gate and guides have been added to one of the two remaining sluiceways. The fourth sluiceway opening
has been utilized for the installation of a steel penstock (39 3/8" I.D.) for a minimum flow unit at the
dam. The concrete and steel canal headwork's structure located near the dam's right abutment contains
three gates with approximate 8'-3" by 9'-1" clear openings. The headwork's structure has been
rehabilitated and new gates, guides and hoist have been added. The canal is approximately 900 feet
long, averaging 30' in width and 9.5' in depth. The canal walls are primarily constructed of stone
masonry with some sections having a gunite concrete coating. Post-tensioned rock anchors were added
along the top of the wall extended to bed rock on the river ward side of the canal near the lower end.

The minimum flow unit is a submersible axial flow propeller turbine/generator unit located in line with a
39.5" I.D. Steel penstock with reinforced concrete base slab anchored to bedrock. The turbine is located
approximately 38.5 feet downstream of the intake structure at the entrance to the original sluiceway.
The intake structure is of reinforced concrete construction and contains a slide gate with a hydraulic
operator and steel trash racks. Power and control cables for the turbine/generator unit and intake gate
are brought underground across the canal headwork's structure to an adjacent equipment house on the
right bank of the river. The equipment house is approximately 8' by 14' in plan with concrete floor slab
and concrete block walls. The step-up transformer (480v to 23.5 KV) is located adjacent to the
equipment house in a separate enclosure.

The two unit lower powerhouse with integral intake structure is of reinforce concrete construction and
founded on bedrock. The overall dimensions of the powerhouse and intake structure are 71 feet long by
32.5 feet wide by 43 feet high. A steel draft tube gate with hydraulic operator is provided for each unit.
Steel intake gates are provided for both units with the gates dogged in the up position in the gate slots.
A truck crane is used to raise and lower these gates for servicing of the units. Steel trash racks are
provided upstream of the intake gates. The Trash racks are automatically raked.

Hydrology

Based on a StreamStats evaluation, the site drainage area is approximately 456 square miles, the majority
of which is located in Connecticut with small areas extending into Rhode Island and Massachusetts. The
Quinebaug River flows in a generally north to south direction and discharges into the Shetucket/Thames
River complex before continuing into Long Island Sound. The mean annual flow at the project is estimated
at 830 cfs.

Project Operations

The project is operated in instantaneous run-of-river mode with no pondage or storage. The plant is
attended part time and has automatic operation for pond level maintenance to ensure compliance with
minimum flow operation requirements. Turbine flow is controlled by the project’s automatic programable
logic controller. A minimum bypass flow of 77 cfs is released to the Quinebaug River through the minimum
flow turbine or over the dam spillway. The approximate operating range of the two unit lower
powerhouse is 90 to 960 cfs.
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Table B-1. Facility Description Information for Quinebaug-Five Mile Project (P-5062)

{rrz;);’matlon Variable Description Response (and reference to further details)
Quinebaug-Five Mile Project (P-5062)
Name of the | Facility name (use FERC project name if Note: FERC license P-5062 c9n5|sts of tW.°
Facility possible) separ'ate dgveloprnents: Ql..unebaug Ftl’OjeCt
and Five Mile Project. Section 1 of this
application is for the Quinebaug Project.
River name (USGS proper name) Quinebaug River
River basin name Thames River Basin
Nearest town, county, and state Town of Brooklyn, Windham County, CT
Location River mile of dam above next major river The dam is the third on the Quinebaug River
and is located at river mile (RM) 26.8.
Geographic latitude 41°48'6.21" N
Geographic longitude 71°53'14.16” W
Application contact names: Celeste Fay, Rggulatory Manager
Celeste@gravityrenewables.com
Facility - Facility owner (individual and company Quinebaug Associates, LLC
Owner names) Ted Rose, Manager
- Operating affiliate (if different from owner) | Gravity Operational Services, LLC
- Representative in LIHI certification Celeste Fay, Regulatory Manager
FERC P-5062
. . FERC license issued March 19, 1987
gigiz;?::;t):l;r;:r (€-8., P-000x), issuance FERC License Amendment Order Issued August
18, 2006
FERC license expires February 28, 2027
FERC license type or special classification
(e.g., "qualified conduit") Major Project —5 MW or less
Regulatory Water Quality Certificate 'issued October 4,
Status 1983 by State of Connecticut Department of
Water Quality Certificate identifier and Environmental Protection.
issuance date, plus source agency name
See Attachment A; no permit identifier or
number noted.
Hyperlinks to key electronic records on FERC
e-library website (e.g., most recent
Commission Orders, WQC, ESA documents,
etc.) See Attachment A for electronic records.
Date of initial operation (past or future for
Power Plant | e ational applications) Project commissioned 1990
Cht:srgger- Total name-plate capacity (MW) 2.24 MW
Average annual generation (MWh) 6,925 MWh/yr
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Number, type, and size of turbines, including
maximum and minimum hydraulic capacity of
each unit

Unit 1: 1,120 kW, Kaplan/Bulb
Unit 2: 711 kW, Kaplan/Bulb
Unit 3 (min flow): 70 kW, Axial Flow Propeller

Hydraulic operating range:
Units 1 & 2: 90 - 960 cfs
Unit 3: 77 cfs

Modes of operation (run-of-river, peaking,
pulsing, seasonal storage, etc.)

Instantaneous run-of-river mode

Dates and types of major equipment

upgrades N/A
Dates, purpose, and type of any recent

operational changes None.
Plans, authorization, and regulatory activities

for any facility upgrades N/A

Date of construction

Reportedly 1855

Dam height

Approximately 14 ft

Spillway elevation and hydraulic capacity

Crest Elevation Main Spillway: 188.0 ft MSL

Tailwater elevation

161.8 ft MSL,
Unit 1 & 2 powerhouse tailwater

A power canal conveys water from the dam to
the powerhouse. The power canal is

- approximately 900 ft long and 30 ft wide. A
Character Length and type of all penstocks and water pproxi y . & . W .
istics of . short penstock approximately 40 inches in
conveyance structures between reservoir and | 7. . .
Dam diameter and 25 ft in length is located
’ powerhouse . . . . .
Diversion, or immediately adjacent to the right side of the
Conduit dam and conveys flow to the minimum flow
turbine.
Dates and types of major, generation-related | 1990, development under current FERC
infrastructure improvements license.
Designated facility purposes (e.g., power,
navigation, flood control, water supply, etc.) Power Generation
Water source Quinebaug River
Water discharge location or facility Quinebaug River
Gross volume and surface area at full pool Volume: 238 ac-ft
P Surface Area: 85 acres
Maximum water surface elevation (ft. MSL) 188.0 ft MSL
Characte- - —
. - Maximum and minimum volume and water
ristics of . .
. surface elevations for designated power pool,
Reservoir . .
if available N/A
and -
Watershed e Rogers Dam — Quinebaug RM: 30.9

Upstream dam(s) by name, ownership, FERC
number (if applicable), and river mile

(non-powered)
e Cargill Falls — Quinebaug RM:37.9
(Hydroelectric, FERC P-13080)
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Putnam— Quinebaug RM 38.4
(Hydroelectric, FERC P-5645)
MSC- Quinebaug RM 38.6
(Hydroelectric, FERC P-5689)

West Thompson Dam — Quinebaug
RM 40.3 (ACOE, Flood Control)

Downstream dam(s) by name, ownership,
FERC number (if applicable), and river mile

Aspinook Dam — Quinebaug River RM:
7.5 (Hydroelectric, FERC P-3472)
Tunnel Dam — Quinebaug River RM:
0.2 (Hydroelectric, FERC non-
jurisdictional)

Greenville Dam —Shetucket River RM:
1.3 (Hydroelectric, FERC P-2441)

Operating agreements with upstream or
downstream reservoirs that affect water

Hydrologic
Setting

availability, if any, and facility operation N/A

Area inside FERC project boundary, where

appropriate N/A
830 cfs

Average annual flow at the dam

USGS Gage No. 01127000 QUINEBAUG R AT
JEWETT CITY, CT with drainage area ratio
applied (0.64)

Average monthly flows

January — 1022 cfs
February — 1062 cfs
March — 1605 cfs
April — 1563 cfs
May — 961 cfs

June — 672 cfs

July — 360 cfs
August — 307 cfs
September — 330 cfs
October — 441 cfs
November — 685 cfs
December — 964 cfs

Location and name of relevant stream
gauging stations above and below the facility

There are two Stream gages located on the
lower Quinebaug River.

Upstream - USGS Gage No. 01125500
QUINEBAUG R AT PUTNAM, CT -
1930-2017, 328 square miles
Downstream - USGS Gage No.
01127000 QUINEBAUG R AT JEWETT
CITY, CT - 1918-2017, 713 square
miles

Watershed area at the dam

456 square miles

1401 Walnut St, Suite 420, Boulder, Colorado 80302 | office: 303.440.3378 fax: 720.420.9956 10

www.gravityrenewables.com




Designated
Zones of
Effect

Number of zones of effect (ZoE)

Figure 4. Overview of Project Zones

Upstream and downstream locations by river
miles

Zone 1 — Reservoir, RM 26.2
Zone 2 — Bypass Reach, RM 26.0
Zone 3 —Tailrace, RM 25.7

Type of waterbody (river, impoundment, by-
passed reach, etc.)

Zone 1 — Reservoir
Zone 2 — Bypass Reach
Zone 3 —Tailrace

Delimiting structures

Zone 1 — Downstream defined by
dam, upstream defined by contour
188 ft (MSL)

Zone 2 — Downstream defined by
confluence with tailrace, upstream
defined by dam

Zone 3 — Downstream defined by end
of tailrace, upstream defined by
powerhouse wall.

1401 Walnut St, Suite 420, Boulder, Colorado 80302 | office: 303.440.3378 fax: 720.420.9956 11

www.gravityrenewables.com



Designated uses by state water quality
agency

The Quinebaug River in the Project area is
classified as a Class B-B* resource. Class B
waters are designated to be used for fish and
wildlife habitat, agricultural and industrial
supply and other uses such as navigation.
See Attachment A.

Length of Development

Approximately 1.3 miles

Names, addresses, phone numbers, and e-

Additional | mail for local state and federal resource
Contact agencies See attachment B
Information | Names, addresses, phone numbers, and e-
mail for local non-governmental stakeholders | See Attachment B
Photographs of key features of the facility
and each of the designated zones of effect
Zone 1 - Reservoir
Photographs
and Maps

Figure 5. Overview of Zone 1 — Reservoir
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Figure 6. Quinebaug Reservoir Looking Upstream from Headgates
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Zone 2 - Bypass Reach

Figure 7. Overview of Zone 2 — Bypass Reach; approximate boundary in red.
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Figure 8. Bypass Reach Looking Upstream from Auxi/iar Spillway
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Zone 3 — Tailrace
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Figure 9. Overview Zone 3 — Tailrace (+/- 5 ft long); approximate boundary in red.
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Figure 10. Tailrace Looking Downstream from Auxiliary Spillway
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Maps, aerial photos, and/or plan view
diagrams of facility area and river basin
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Figure 11. Site Locus Map
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Figure 12. Site Topo Map
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Table B-1.2. Matrix of Alternative Standard Template Responses for Zones 1, 2 and 3 -
Quinebaug Project

Zone of Effect # 1: Impoundment

Alternative Standards

Criterion 2 3 4 Plus

Ecological Flow Regimes

Water Quality

Upstream Fish Passage

Downstream Fish Passage

Watershed and Shoreline Protection

Threatened and Endangered Species Protection

Cultural and Historic Resources Protection

I OmMmMmOoO W >

Recreational Resources

XX [|X[X[X|X[X|X |~

Zone of Effect # 2: Bypass Reach

Alternative Standards

Criterion 1 2 3 4 Plus

Ecological Flow Regimes X

Water Quality

Upstream Fish Passage

Downstream Fish Passage

Watershed and Shoreline Protection

Threatened and Endangered Species Protection

Cultural and Historic Resources Protection

I OmMmMOoO W >

X |X|X[X|X|X|X

Recreational Resources

Zone of Effect # 3: Confluence of Turbine Flow and Quinebaug River

Alternative Standards

Criterion 2 3 4 Plus

Ecological Flow Regimes

Water Quality

Upstream Fish Passage

Downstream Fish Passage

Watershed and Shoreline Protection

Threatened and Endangered Species Protection

Cultural and Historic Resources Protection

I OmMmmMmooO w >
XX [X[X[X|X|X|X|=

Recreational Resources
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Zone of Influence #1, #3- Impoundment & Tailrace Ecological Flow
Standards

Zone of Influence #1 and #3 have a de minimis effect on ecological flow standards. These Zones consist of
the impoundment and tailrace and the project is operated as run-of-river. Therefore, these zones have no
effect on ecological flow standards.

Zone of Influence #1 is limited to the 85 acre impoundment and does not include a bypass reach. The site
is operated in an instantaneous run-of-river mode with a PLC controller to maintain the project
impoundment at 188.0 ft (MSL) during normal project operation.

Zone of Effect #3 does not include a bypass reach. Since the project is operated in instantaneous run-of-
river mode with all inflows equaling outflows, Zone of Effect #3 is not affected by the Project since it is
downstream of all Project diversions.

The Project has a pressure transducer installed in the project reservoir; upstream of the headgate
structure. The readings from this transducer are supplied to the project’s programmable logic controller
(PLC) located in the powerhouse. The PLC has pre-set elevations within the programming to ensure pond
level is maintained. When the pressure transducer readings meet the set point, the turbine flow is
adjusted or the turbine is shut off to maintain the run of river operations and normal pond level.

Zone of Influence #1, #2, #3- Impoundment, Bypass Reach & Tailrace
Ecological Flow Standards

Zone of Influence #2 is classified as standard A-2.

A minimum bypass flow of 77 cfs is released downstream of the impoundment (to Zone 2) into the bypass
reach either through the minimum flow turbine or over the spillway crest. Habitat characteristics and
management needs were evaluated during the NEPA and State review processes associated with the
issuance of the FERC license and WQC, respectively. NEPA analysis conducted at that time calculated the
7Q10 flow at the Project dam to be 7.7 cfs (FERC 1987). As part of the initial licensing process the FWS
recommended a continuous minimum flow at the Rojak Dam of 77 cfs; the State of Connecticut initially
recommended a minimum flow of 23 to 77 cfs before including a final requirement of 77 cfs in the 401
WQC (FERC 1987). Requirements for these project operations are specified in the FERC Order Granting
License issued March 19, 1987 and CT State Water Quality Certificate issued October 4, 1983. Details of
additional studies or analysis that were completed in 1983 are not available to the licensee at this time.

Zone of Effect #2 is the bypass reach. To maintain adequate aquatic flow in the bypassed reach, the WQC
and License Order prescribe a minimum bypass reach flow of 77 cfs. When river flows meet or exceed 77
cfs, the bypass flow is provided via minimum flow turbine located at the dam. When flows are less than
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77 cfs or the minimum flow turbine is not operational, the bypass flow is provided over the dam spillway
crest. Up to the minimum flow of the plant (77 cfs), flow is discharged over the dam spillway.

At 77 cfs, the minimum flow turbine is operational and bypass flows are met through discharge from the
minimum flow turbine. In the event that the minimum flow turbine is not available, the pond level is set
at 188.32 ft MSL (based on weir equation calculations) in order to meet the 77 cfs minimum flow
requirement with flow over the project spillway. At 167 cfs, the main turbines are turned on and 77 cfs is
discharged through the bypass over the spillway. The maximum turbine capacity is 960 cfs. At a flow of
1,037 cfs, all turbines are fully operational and the bypass flow is being met. Flows exceeding 1,037 are
discharged over the spillway. The following is a tabular representation of the above described protocol.

River Inflow (cfs) Description of Operations

0-76 Inflow is less than the Plant's minimum operating capacity. All
flows released over the spillway.

77-167 Min flow turbine operates at 77 cfs. Remaining flow insufficient to operate
main turbines; additional flow discharged over dam spillway.

167-1,037 Min flow turbine operating at 77 cfs. Main turbines operational from 90 to
960 cfs.

1,038+ Min flow turbine operating at 77 cfs. Main turbines operational from 167 to

960 cfs. Additional flow discharged over dam spillway.

River Inflow (cfs) Primary Spillway Turbine(s)
0-76 0-76 0

77 0 77

78-167 1-89 77
168-1,037 0 167-1,037
1,038+ 1+ 1,037

At this time, there are no anadromous fish species at the Quinebaug project due to the presence of a
downstream barrier at the Aspinook Pond Dam. Although no American eels have been documented at
the Quinebaug Development; eels have been reported upstream at Cargill Falls in Putnam. In order for
eels to be observed upstream they must be present downstream (i.e., at the Quinebaug Project).
Therefore, the bypass reach supports eels, resident fish species and other aquatic species. The bypass
consists of lentic habitat consisting of a series of riffles, small pools and runs; although it is primarily
riffles under normal operations.

The Quinebaug River supports a mixed coldwater and warmwater fishery (FERC 1987). The fish
community in Quinebaug River in the vicinity of Rojak Dam has been surveyed several times between
1994 and 2014 by the CT DEEP. Tabulated below are results of the fishery surveys indicating presence of
fish species upstream and downstream of the Project (CT ECO;
https://cteco.uconn.edu/projects/fish/viewer/index.html).
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SPECIES

UPSTREAM?

DOWNSTREAM?

Black Crappie
Green Sunfish
Banded Killifish
Longnose Dace
Brook Trout - Wild
White Catfish
White Perch
Rainbow Trout - Wild
Yellow Bullhead
Brown Bullhead
Chain Pickerel
Common Shiner
American Eel
Bluegill Sunfish
Blacknose Dace
Common Carp
Fallfish

Golden Shiner
Spottail Shiner
Rock Bass
Largemouth Bass
Pumpkinseed
Redbreast Sunfish
Smallmouth Bass
Tessellated Darter
White Sucker
Yellow Perch

x

X X X X X X X X X X X X X X X X X X X

X
X

X X X X X X X X X X X X

X X X X X X X
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N
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In terms of species richness, the fish community data are identical, suggesting that a comparably diverse
fishery exists upstream and downstream of the Project.

According to data obtained from the Connecticut Environmental Conditions Online (CT ECO); CT DEEP

Fish Community Data — Inland Waters, the following macroinvertebrates Families have been observed in

the Quinebuag River in the vicinity of the Project.

Ancylidae Hydroptilidae
Baetidae Isonychiidae

Brachycentridae | Molannidae

Cambaridae Naididae

2 Data from Quinebaug River in Killingly (Station ID 14412) collected in 2008 and Quinebaug River in Putnam (Station ID 16990)

collected in 1994).

3 Data from Quinebaug River in Killingly (Station ID 16304) collected in 2008, 2009, 2010, 2012 and 2014.
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Chironomidae

Odontoceridae

Coenagrionidae

Perlidae

Corbiculidae*

Perlodidae

Elmidae Philopotamidae
Empididae Physidae
Ephemerellidae Pisidiidae

Gammaridae

Psephenidae

Glossosomatidae

Simuliidae

Heptageniidae

Siphonuridae

Hydropsychidae

Tipulidae

4 Survey data only identifies occurrences to Family level, however the occurrence of Corbiculidae may represent the presence of
the invasive Asiatic clam, Corbicula fluminea. This occurrence was recorded only once in 2014 downstream of Aspinook Dam (CT

ECO Station ID: 14598).
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Zone of Effect #1, #2, #3- Impoundment, Bypass Reach & Tailrace
Water Quality Standards

Zone of Influence #1, #2 and #3 have a de minimis effect on water quality.

The freshwater ecosystem of the Thames River Basin is reported to be strongly influenced by nutrients
from urban and agricultural areas even though the majority of the basin is forested (USGS 2005). The
Connecticut Department of Energy and Environmental Protection (CT DEEP) classified the Quinebaug
River in the project area as class B-B* as shown in Figure 13. Class B waters are designated to be used for
fish and wildlife habitat, agricultural and industrial supply and other uses such as navigation. Class B*
waters have good to excellent aesthetic quality and have a minimum dissolved oxygen (DO) standard of 5
milligrams per liter (mg/l).

The State of Connecticut’s 2016 305b Water Quality Assessment
(http://www.ct.gov/deep/lib/deep/water/water quality management/305b/2016 iwgr final.pdf)  of
the Quinebaug River downstream of the Project (Aspinook Pond inlet at Butts Bridge Rd crossing,
upstream to confluence with Mill Brook, Canterbury — ID; CT3700-00_2, and Confluence of Mill Brook,
near Yaworski Landfill, upstream to confluence with Moosup River — ID; CT3700-00_3) was not assessed
for aquatic life and was found to be fully supporting for recreation. The same 305b report indicated that
the Quinebaug River upstream of the Project (Confluence Moosup River upstream to Putnam POTW,
Putnam — ID; CT3700-00_04) was found to be not supporting for aquatic life and fully supporting for
recreation. The impaired designated uses for this reach are identified as: habitat for fish and other aquatic
life and wildlife. The causes of this impairment are unknown. The potential source of impairments for
aquatic life in this reach are not linked to Project operations and are listed in the 305b report as:
stormwater, remediation sites, groundwater impacts, salt storage facilities, industrial discharges and
municipal discharges.

Based on a review of the 2016 Integrated Water Quality Report developed by the State of Connecticut,
the Quinebaug Project appears to be located within the section of the Quinebaug River defined as
CT3700-00_03. This stretch of river is approximately 6.3 miles in length and extends from the confluence
of mil Brook, near Yaworski Landfill to the upstream confluence with the Moosup River. The assessment
report indicated that the stretch of river has not been assessed for aquatic life but is fully supporting for
recreation activities. The report did not indicate that that the Quinebaug River in the project area is
impaired.

USGS gage No. 01124000 has some water quality data; however, it is not located near the Project. Gage
No. 01124000 is located on the Quinebaug River adjacent to the border with the State of Massachusetts.
A review of all USGS gages on the Quinebaug did not indicate any other gages close to the project that do
include water quality data pertinent to the project. The closest downstream gauge is USGS Gauge
01127000. This gauge does not provide DO readings.
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Figure 13. CT DEEP Water Quality Classifications

Water quality data on the downstream Quinebaug River is available at the downstream Jewett City USGS
Gage, which indicates that water quality in the area meets state criteria. This is key information as typically
water quality declines in the lower reaches of a river system (as compared to the upper reaches).

USGS Gage No. 01127000 Quinebaug River at Jewett City, CT, located approximately 7 miles downstream
from the Project, has collected intermittent water quality data since 1952. Figure 13 shows historic
dissolved oxygen (DO) levels recorded at the gage. These data demonstrate an average DO level of 10.5
mg/L; further there have been no recorded instances where the State water quality standard of 5 mg/L
has been violated.
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Figure 14. Historic Dissolved Oxygen Levels USGS Gage, Quinebaug River at Jewett City, CT (USGS Gage No. 01127000)
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Additional data from the USGS gage indicates an average water temperature of 13.6° Celsius (C), with a

historic maximum of 30° C recorded in 1977.
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Zone of Effect #1, #2 & #3- Impoundment, Bypass Reach & Tailrace
Upstream Fish Passage Standards

Zone of Influence #1, #2 and #3 have a de minimis effect on upstream fish passage.

Although it does not currently have upstream fish passage installed at the dam, there are downstream
barriers to fish passage and a clear regulatory pathway for installation of fish passage when necessary.

The Quinebaug Dam is the third dam located on the Quienbaug River. Approximately 25 miles
downstream, the Quinebaug River and Shetucket River join to form the Thames River which ultimately
discharges into the Atlantic Ocean. Downstream of the Rojak Dam, there are two dams located on the
Quinebaug River and one dam located on the Shetucket River. There are migratory fish species in the
Thames, Shetucket and Quinebaug River and an ongoing restoration effort at downstream dams. As
shown Figure 15, the Wyre Wynd Hydroelectric Project (FERC P-3472) is currently the upstream barrier to
migratory fish species. The Wyre Wynd Hydroelectric Project is currently engaged in the FERC relicensing
process and working with resource agencies to address fish passage restoration goals. Upon completion
of fish passage at the Wyre Wynd Hydroelectric Project, The Rojak Dam will be the upstream barrier to
fish passage. The condition below was recognized during initial conditioning of the Project as noted in the
1983 WQC which specifies the following:

“recognition and acceptance of a responsibility to provide effective anadromous fish passage
facilities on the Quinebaug and Fivemile Rivers upon request by the Department.”

Further, the FERC License includes Article 402, which states, in part:

“The licensee, no later than 6 months after the start of construction of fish passage facilities at the
Aspinook Pond Dam, shall file for Commission approval, functional design drawings for upstream
and downstream passage facilities at Five Mile Pond and Rojak Dam, prepared after consultation
with the U.S. Fish and Wildlife Service, the National Marine Fisheries Service, and the Connecticut
Department of Environmental Protection....”

Subsequent to the issuance of the FERC license and WQC, the CT DEEP developed, The Shetucket River
Fisheries Restoration Plan, which includes consideration of the Quinebaug River. The Project will be
commencing the relicensing process in the near future (NOI due by February 2022 with pre-consultation
prior) which Gravity anticipates will include a detailed review of fish passage with environmental agencies.
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Figure 15. Summary Dams and Fish Passage in the Lower Quinebaug River.

The migratory species located further downstream in the watershed and which are the target of upstream
fish passage include American shad, blueback herring and alewife as well as American eel.

The two projects downstream of Rojak Dam which currently have fish passage are the Greeneville Dam
(FERC P-2442) on the Shetucket, and Tunnel Dam (FERC, non-jurisdictional) on the Quinebaug River. Figure
16 summarizes fish counts at these facilities (availability of data prior to 2013 is limited). Information on
the Taftville Dam (first on the Shetucket River) is included also as an indicator of the total number of fish
moving past the Greenville dam which then continue to ascend a second dam in the basin.
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Blueback Herring Passage
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Figure 16. Summary Fish Counts at Greenville, Tunnel and Taftville Projects

Table 1 summarizes the percentage of fish observed ascending the first dam (Greenville on the Shetucket
River) which were subsequently observed at either of the next upstream fish ways (Taftville in the
Shetucket River, or Tunnel in the Quinebaug River). These data suggest limited success of migratory fish
to navigate between the Greenville Dam and existing passage facilities further upstream.

Table 1. Percentage of Fish Observed Ascending Greenville Dam and Taftville or Tunnel

Species 2013 2014 2015 2016 Species Avg.
American Shad 7% 2% 5% 5% 5%
Alewife 59% 3% 2% 2% 15%
Blueback Herring 0% 5% 0% 0% 1%
Yearly Average 22% 3% 2% 2%
Overall Average 7%

The CT DEEP estimated that by opening up the stretch of river from the Aspinook Dam (Wyre Wynd
Project) to the upstream Rojak Dam (Quinebaug Project) a total of 684 acres of habitat would be opened
to anadromous fish species supporting a projected American shad population of 41,040 fish, and
projected herring population of 61,560 fish (CT DEEP 2009). These estimates are based on an assumed 90
fish per acre production rate for river herring and a 60 fish per acre production rate for American shad (CT
DEEP 2009).

Based on these per acre utilization estimates and the amount of habitat currently accessible above the
Greenville Dam (96 acres of open water habitat, NWI Mapping), the population potential between the
Greenville and Taftville/Tunnel Dams is 5,760 American shad and 8,640 river herring. Actual usage of this
area by these species (based on the four year average fish counts at the Tunnel and Taftville Dams)
between 2013 and 2016 was 2,800 American shad and 488 river herring. These values correlate to
approximately 49% usage of available habitat by American shad and 6% habitat usage by river herring.
Over the same period <1% of the available habitat upstream of the Tunnel Dam was accessed (and
presumably utilized) by American shad, blueback herring and alewife.
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American eel are known to reside throughout the Quinebaug watershed. Upstream passage facilities are
located downstream at the Greenville, Tunnel and Aspinook Dams as well as at least one upstream
location at the Cargill Falls Project located in Putnam, CT. There are no formal upstream eel passage
facilities installed at the Quinebaug Project’s Rojak Dam; however, it is known that eels are able to migrate
upstream of the Project due to their documented occurrences upstream. American eels have the capacity
to surmount obstacles through crawling movements out of water on wet surfaces (Tremblay et. al.,
2015°). Therefore, we surmise that the eels utilize this crawling ability to pass up and over the wetted face
of the Rojak Dam spillway, over the canal embankment and/or over the left abutment of the dam to enter
into the project headwaters and continue their movement to the upper reaches of the watershed.

5 Tremblay V, Cossette J, Dutil J-D, Verreault G, and Dumont P (2015). Assessment of upstream and downstream
passability for eel at dams. ICES Journal of Marine Science. 73(1). Pp 22-32.
https://academic.oup.com/icesjms/article/73/1/22/2458709
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Zone of Effect #1, #2 & #3- Impoundment, Bypass Reach & Tailrace
Downstream Fish Passage Standards

Zones of Effect #1, #2 and #3 have a de minimis effect on downstream fish passage.

Anadromous fisheries are located downstream of the project; catadromous fishery is reported to extend
to the base of the upstream dam located at Cargill Falls. Based on Gravity’s relicensing work at the Wyre
Wynd Project downstream, resource managers are focused on migratory fisheries management in the
lower watershed. Fish survey data are provided in a previous section of this application.

The trashrack spacing at the Quinebaug Project is 3 inch and the approach velocity is estimated to be
about 1.4 ft/second which is less than the standard Agency guidance of 2 ft/second or less to protect fish
against entrainment and impingement. Due to these low velocities, it is unlikely that fish are impinged on
the trashrack or entrained through the turbines. Therefore, they are fee to swim within the project
impoundment and migrate downstream during times of spill. Note that with the exception of American
eel, there are no migratory fish species in the project area (known at this time) that are dependent on
moving downstream of the dam to complete life cycle.

The FERC License includes a stipulation from US Fish and Wildlife Services (FWS) that fish passage facilities
be provided following installation of fish passage at the downstream Aspinook Pond Dam. Gravity is
committed to work collaboratively with resource managers to address fish passage facilities at such a time
as required to support and advance management goals.
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Zone of Effect #1, #2 & #3- Impoundment, Bypass Reach & Tailrace
Shoreline and Watershed Protection Standards

Zone of Effect #1, #2 and #3 have a de minimis effect on shoreline protection or watershed protection.

There are no specific Agency recommendations for shoreline protection or watershed protection nor any
mention of these protections in the WQC or FERC license.

The project does not have, noris it required to have, a watershed enhancement fund or specific watershed
land protection plan. The project is in compliance with all State and Federal resource Agency
recommendations in the License.

The project operates in an instantaneous run-of-river mode which minimizes impoundment fluctuations
and disturbances to the natural hydrograph mitigating any Project related impacts to shoreline and
watershed resources. See discussion in Zones of Effect 1 and 2, Ecological Flow Regimes.

The Quinebaug and Five Mile Projects are co-licensed under a single FERC license and single project
boundary. The project boundary is approximately 130 acres. Of that, about 126 acres is land under water,
about 2 acres has tree and brush cover and about 2 acres is urban/developed. The Project does not
include any of the lands adjacent to the reservoirs (Quinebaug or Five Mile). See Figure 17.
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Figure 17. Approximate Project Boundary for Quinebaug and Five Mile Project
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B.2.6 Threatened and Endangered Species Standards — Quinebaug Project

Zone of Effect #1, #2 & #3- Impoundment, Bypass Reach & Tailrace
Threatened and Endangered Species

Zone of Effect #1, #2 and #3 have a de minimis effect on threatened and endangered species.

A review of the CT State Natural Diversity Database (updated December 2017) was completed for more

up-to-date information (see Figure 17).
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Figure 18. CT Natural Diversity Database (Threatened, Endangered, Protected Species). Updated December 2017.
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Review of the US FWS list of Federally listed Endangered and Threatened Species in Connecticut
(https://www.fws.gov/newengland/EndangeredSpec-Consultation Project Review.htm) , only the
Federally Threatened, Northern Long-eared bat (NLB) is identified with potential habitat in the ZoE (a large
swath of the US is listed as potential habitat, see Figure 18).
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Figure 19. Northern Long-Ear Bat Range (USFWS)

Pursuant to the instructions provided by the USFWS related to ESA Section 7 consultations, general habitat
characteristics for this species includes mines and caves (over-wintering) and forested habitats (summer).
There are no mines or caves within any of the Project ZoE's, further there are no project-related activities
which would disturb existing forested habitat. Despite the potential for NLB to be present, there are no
State or Federally listed species with recorded observations within the Project area, therefore there are
not likely any project related effects.

The licensee completes regular vegetation removal; however, this does not typically include trees. Normal
maintenance includes mowing of lawns and cutting back of brush and other low growing vegetation
primarily on the banks of the power canal.
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Zone of Effect #1, #2 & #3- Impoundment, Bypass Reach & Tailrace
Cultural and Historic Resources

Zone of Effect #1, #2 and #3 have a de minimis effect on historic resources.

During initial construction, a survey of the property was completed and mitigation efforts completed to
minimize adverse impacts to the resource. The FERC license includes the following text:

“..If the applicant discovers any previously unidentified archaeological or historic sites during the
course of constructing or developing the project works or other facilities at the project, the
applicant should halt construction and development activities in the vicinity of the sites, and should
consult a qualified cultural resources specialist and the SHPO about eligibility of the sites for listing
in the National Register of Historic Places and about any measures needed to avoid the sites or to
mitigate effects on the sites. “

Further, a 2003 FERC Environmental Inspection Report notes the following relative to Cultural Resources
(FERC 2003°):

“There are no known prehistoric archaeological sites within the boundaries of the Five Mile Pond
or Quinebaug Developments. There has been extensive industrial development in the area in
addition to construction and development of the hydroelectric generating facilities. The
possibility of uncovering previously unknown archaeological sites in the area is remote. There are
no structures within the project area that are listed on or eligible for inclusion on the National
Register of Historic Places. The licensee must consult with the Connecticut State Historic
Preservation Officer prior to any land-disturbing activities. The licensee appears to be in
compliance with its requirements with regards to cultural resources.”

Gravity is committed to completing the proper SHPO consultation prior to completion of any significant
ground disturbing activities.

620031125-0427 Issued by FERC OSEC 11/24/2003 in Docket#: P-5062-000
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Zone of Effect #1, #2 & #3- Impoundment, Bypass Reach & Tailrace
Recreational Resources

Zone of Effect #1, #2 and #3 have a de minimis effect on recreational resources.

There are no specific Agency recommendations for recreation nor any mention of this resource in the
WQC or FERC license other than FERC Standard Article 18, which “requires the licensee to allow free public
access to project lands and waters” (FERC 2003). While there are no formal project-related recreational
facilities within any of the ZoE’s there are several public areas which provide free access to the
impoundment in the upstream reaches. According to the latest FERC Form 80 submission, public use of
these areas has historically been very limited.

The project is in compliance with all State and Federal resource Agency recommendations in the license.
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SECTION 2

Application Submission for the Five Mile Pond Project
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Introduction

The Quinebaug - Five Mile Pond Project (FERC P-5062) is an existing 2.6 MW hydropower project which
consists of two developments, one on the Quinebaug River and one on the Five Mile River; the Five Mile
Pond Development is the focus of Section 2 of this application. The Five Mile Pond Development, (the
“Project”) is a 350 kW run-of-river facility located on the Five Mile River in the Town of Killingly, CT. QA
and the associated Project assets were acquired by Gravity Renewables, Inc. (Gravity) in May 2017. Note:
there is another river named Five Mile River in western Connecticut that flows through New Canaan and
West Norwalk.

The Project is in full compliance with its FERC license and State issued Water Quality Certificate; there
have been no notices of violation issued. Operations are monitored closely to ensure compliant
operations are maintained. Based on the information provided herein, Gravity believes that the Project is
a strong candidate for certification by the Low Impact Hydropower Institute (LIHI).

Project Location

The Project is located on the Five Mile River in the Town of Killingly in Windham County, Connecticut. The
Town of Killingly is located in the Northeastern region of the State of Connecticut approximately 50 miles
east of the City of Hartford and 25 miles west of the City of Providence, Rhode Island. The Five Mile River
watershed is located primarily in Connecticut and flows through the towns of Thompson, Putnam and
Killingly, CT. The Five Mile River is 23.5 miles long and is a tributary of the Quinebaug River which is part
of the Thames River basin, its source is Little Pond near the Massachusetts — Connecticut border. The Five
Mile River discharges into the Quinebaug River in Killingly, CT, near the intersection of Connecticut Route
12 and US Route 6 approximately 0.2 River Miles (RM) downstream of the Project.

There are no dams downstream of the Project on the Five Mile River. There are three dams downstream
of the Project on the Quinebaug River and one on the Shetucket River. Approximately 20 miles
downstream, the Quinebaug River joins the Shetucket River and approximately 25 miles downstream the
Shetucket River and the Yantic River join to form the Thames River, a short tidal estuary with a direct
connection to Long Island Sound/Atlantic Ocean; there are several dams located between the Project dam
and Long Island Sound (see Figure 1).
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Figure 20. Overview Thames River Basin. See Figure 15 for additional information on dams in the basin.
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The following dams are located downstream of the Five Mile Project.

e Aspinook Dam — Quinebaug River RM: 7.5 (Hydro, P-3472)
e Tunnel Dam — Quinebaug River RM: 0.2 (Hydro, non-jurisdictional)
e Greenville Dam —Shetucket River RM: 1.3 (Hydro, P-2441)

The following dams are located upstream of the 5-Mile Project.

e Old Daniels Dam — Five Mile River RM 8.1
e Ballouville Dam — Five Mile River RM 7.1

e Un-Named Dam — Five Mile River RM 5.6
e Un-Named Dam - Five Mile River RM 5.0
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Quinebauge River — e —
Development o e — T,

PROJECT
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Five Mile Pond
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Figure 21. Location of P-5062 Developments
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Project Description
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Figure 22. Overview Site Features

The Five Mile Pond Development consists of a dam, spillway, impoundment, intake structure, canal and
powerhouse (see Figure 3). The dam is known as both the Quinebaug Dam and Rojak Dam. The dam is
approximately 135 ft long with a canal intake structure toward the right and spillway on the left (looking
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downstream). The dam is a stone masonry gravity structure with an overflow spillway section
approximately 100 ft long. The maximum height of the dam is 16.5 ft.

The canal headgate structure contains five manually operated vertical steel gates. The canal width varies
along its length but is approximately 30 ft wide, 12 ft deep and 280 ft long. The left side of the canal is
formed by the natural elevation of the surrounding terrain and lined with concrete and stone. The right
side of the canal is formed by stone lined earthen embankment. A trashrack with an automatic raking
system is located at the terminus of the power canal. Immediately downstream of the trashrack, water is
conveyed to the powerhouse. Immediately upstream of the powerhouse is a canal overflow spillway. The
spillway is concrete lined and approximately 80 ft long.

The powerhouse is approximately 30 ft wide by 20 ft long and constructed of masonry block and wood.
The powerhouse contains a single double regulated Kaplan turbine rated for 350 kW.

The Project tailrace is minimal. Water from the draft tube enters a channel which conveys water directly
to the Five Mile River. An approximately 15 ft long concrete wall angles flow from the draft tube back to
the main river channel for gradual reintroduction and separation from the main channel.

The reservoir created from the Five Mile Dam is approximately 65 acres with a storage capacity of 260 ac-
ft and a normal water surface elevation of 220.75 ft.

Hydrology

The site drainage area is approximately 75 square miles, the majority of which is located in Connecticut
with areas extending into Rhode Island and Massachusetts. The Five Mile River flows in a generally north
to south direction and discharges into the Quinebaug River approximately 1,000 ft downstream of the
Five Mile Pond Development. The mean annual flow at the project is estimated at 130 cfs.

Project Operations

The project is operated in instantaneous run-of-river mode with no pondage or storage. Turbine flow is
controlled by the project’s automatic programable logic controller. A minimum bypass flow of 15 cfs is
released to the bypass reach through a notch in the flashboards.
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Table B-1. Facility Description Information for Five Mile Pond Development

_Irr;f:;matlon Variable Description Response (and reference to further details)
Quinebaug-Five Mile Pond Project (P-5062)
Name of the | Facility name (use FERC project name if Note: FERC license P-5062 c9n5|sts of two'
Facility possible) separate develo_pments: O:umebejug ?nd.Flve
Mile Pond. Section 2 of this application is for
the 5-Mile Pond Development only.
River name (USGS proper name) Five Mile River
River basin name Thames River Basin
Borough of Danielson, Town of Killingly,
Nearest town, county, and state Windham County, CT
Location The dam is the first on the Five Mile River and
River mile of dam above next major river is located approximately 1,000 ft upstream of
the confluence with the Quinebaug River.
Geographic latitude 41°48'14.69” N
Geographic longitude 71°53’10.50" W
Application contact names (IMPORTANT: you
must also complete the Facilities Contact Celeste Fay, Regulatory Manager
Form): Celeste@gravityrenewables.com
- Facility owner (individual and company Quinebaug Associates, LLC
Facility names) Ted Rose, Manager
Owner - Operating affiliate (if different from owner) | Gravity Operational Services, LLC
- Representative in LIHI certification Celeste Fay, Regulatory Manager
FERC P-5062
. . FERC license issued March 19, 1987
ZEECE)T;?::;Z:Z;Z? (e-8., P-x000xx), issuance FERC License Amendment Order Issued August
18, 2006
FERC license expires February 28, 2027
FERC license type or special classification
(e.g., "qualified conduit") Major Project —5 MW or Less
Regulatory Water Quality Certiﬁcate. issued October 4,
Status 1983 by State of Connecticut Department of
Water Quality Certificate identifier and Environmental Protection.
issuance date, plus source agency name
See Attachment A; no identifier or number
noted.
Hyperlinks to key electronic records on FERC
e-library website (e.g., most recent
Commission Orders, WQC, ESA documents,
etc.) See Attachment A for electronic records.
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Date of initial operation (past or future for
operational applications)

Project originally commissioned 1990;
Unit replacement commissioned 2007.

Total name-plate capacity (MW)

0.350 MW

Average annual generation (MWh)

1,020 MWh/yr

Number, type, and size of turbines, including
maximum and minimum hydraulic capacity of
each unit

Unit 1 — 350 kW, Kaplan

Hydraulic operating range: 25-227 cfs

Power Plant | \jodes of operation (run-of-river, peaking,
Character- | pylsing, seasonal storage, etc.) Instantaneous run-of-river mode
istics Dates and types of major equipment 2007, Increase in Installed Capacity (260 kW to
upgrades 350 kW) resulting from turbine replacement.
2007, replaced submersible 260 kw single
Dates, purpose, and type of any recent regulated Kaplan unit with a 350 kw double
operational changes regulated Kaplan unit. Unit replacement
required no change in hydraulic capacity.
Plans, authorization, and regulatory activities
for any facility upgrades None proposed.
Date of construction Reportedly 1855
Dam height Approximately 16.5 ft
Crest Elevation Main Spillway: 219.8 ft MSL
Spillway elevation and hydraulic capacity Normal WSEL (w/1 ft flashboards): 220.8 ft
MSL
Character- Tailwater elevation 197.2 ft MSL
istics of Length and type of all penstocks and water Canal conveys water from the dam to the
Dam, conveyance structures between reservoir and | powerhouse. The canal is approximately 280 ft
Diversion, or | powerhouse long, 30 ft wide and 12 ft deep.
Conduit Dates and types of major, generation-related
infrastructure improvements Unit replaced 2007.
Designated facility purposes (e.g., power,
navigation, flood control, water supply, etc.) Power Generation
Water source Five Mile River
Water discharge location or facility Five Mile River
Volume: 260 ac-ft
Gross volume and surface area at full pool .
Surface Area: approximately 65 acres
Maximum water surface elevation (ft. MSL) 220.8 ft MSL
Characte- - —
ristics of Maximum anq minimum Yolume and water
Reservoir .surfa<.:e elevations for designated power pool,
and if available 220.8 ft MSL
Watershed e Old Daniels Dam -RM 8.1

Upstream dam(s) by name, ownership, FERC
number (if applicable), and river mile

e Ballouville Dam—-RM 7.1
e Un-Named Dam—-RM 5.6
e Un-Named Dam-RM 5.0

1401 Walnut St, Suite 420, Boulder, Colorado 80302 | office: 303.440.3378 fax: 720.420.9956 47

www.gravityrenewables.com




Downstream dam(s) by name, ownership,
FERC number (if applicable), and river mile

e Aspinook Dam — RM7.5 (Quinebaug
River) — Aspinook Hydro, LLC P-34727

e Tunnel Dam — RM 0.2 (Quinebaug
River) — Hydro Power, FERC non-
jurisdictional

e Greenville Dam — RM 1.3 (Shetucket
River) P-2441

Operating agreements with upstream or
downstream reservoirs that affect water

availability, if any, and facility operation N/A
Area inside FERC project boundary, where
appropriate N/A

Hydrologic
Setting

Average annual flow at the dam

130 cfs (1937-71)

Based on historic flow data obtained from
USGS Gage No. 01126000 FIVEMILE R AT
KILLINGLY, CT with drainage area ratio applied
(1.3); discontinued on 10/13/1971

Average monthly flows

e January—149 cfs

e February— 171 cfs
e March - 253 cfs

o April —247 cfs

e May—159 cfs

e June—104 cfs

e July—66cfs

e August-—52 cfs

e September—61 cfs
e October — 64 cfs

e November — 104 cfs
e December— 135 cfs

Location and name of relevant stream
gauging stations above and below the facility

There are no active Stream gages located on
the Five Mile River, however historic gaging
information was obtained from:
e Gage No. 01126000 FIVEMILE R AT
KILLINGLY, CT - 1937-1971
Discontinued, 58 square miles

Watershed area at the dam

76 square miles

Number of zones of effect (ZoE)

3

7 Owned by Gravity Renewables, Inc.
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Figure 23. Overview of Project Zones
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Upstream and downstream locations by river
miles

e Zone 1 -—Reservoir, RM 0.2
e Zone 2 — Bypass Reach, RM 0.15
e Zone 3 —Tailrace, RM 0.12

Type of waterbody (river, impoundment, by-
passed reach, etc.)

e Zone l-Impoundment
e Zone 2 —Bypass Reach
e Zone 3 —Tailrace

Delimiting structures

e Zone 1 - Downstream defined by
dam, upstream defined by contour
220.8 ft

e Zone 2 — Downstream defined by
confluence with tailrace, upstream
defined by dam

e Zone 3 — Downstream defined by end
of tailrace wall, upstream defined by
powerhouse wall.

Length of Development

Approximately 1 mile

Designated uses by state water quality
agency

Operation of hydroelectric facilities. See
Attachment A.

Names, addresses, phone numbers, and e-

Additional | mail for local state and federal resource
Contact agencies See attachment B
Information | Names, addresses, phone numbers, and e-
mail for local non-governmental stakeholders | See Attachment B
Photographs of key features of the facility
and each of the designated zones of effect
Photographs
and Maps

www.gravityrenewables.com
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Figure 24. Overview of Zone 1 — Impoundment
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Figure 25. Five Mile Pond Impoundment Looking Upstream from Powercanal Headgate Structure.
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Zone 2 - Bypass Reach
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Figure 26. Overview of Zone 2 — Bypass Reach; approximate boundary in red.
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Figure 27. Bypass Reach Looking Upstream.
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Z_9ne 3 — Tailrace

Figure 28. Overview Zone 3 — Tailrace; approximate bouna’dry in red.
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Figure 29. Tailrace Looking Downstream
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Maps, aerial photos, and/or plan view
diagrams of facility area and river basin

/ FIVE MILE DAM |

Sourgpes: B, HERE. Dellorme. Intermagincrement P Cop., GEBCO, USG5
FAQ, NF3, NRCAN, GeoBass, IGN, Kadaster NL, Ordrance Survey, Esn Japanm,
METI, E=ri China (Hong Kong), swisatopo. Mapmylndia, © CpenStreethlap
oontributors, and the G135 User Comemumity, Copyright-© 2013 Matonal Geographa
Sty n.l_b-bﬂ

Figure 30. Site Locus Map
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Figure 31. Site Topo Map
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Table B-1.2. Matrix of Alternative Standard Template Responses for Zones 1, 2 and 3 - Five
Mile Pond Project

Zone of Effect # 1: Impoundment

Alternative Standards

Criterion

2

3

4

Plus

Ecological Flow Regimes

Water Quality

Upstream Fish Passage

Downstream Fish Passage

Watershed and Shoreline Protection

Threatened and Endangered Species Protection

Cultural and Historic Resources Protection

I oM m O O W >

Recreational Resources

X X X X XXX X|®r

Zone of Effect # 2: Bypass Reach

Alternative Standards

Criterion

2

3

4

Plus

Ecological Flow Regimes

X

Water Quality

Upstream Fish Passage

Downstream Fish Passage

Watershed and Shoreline Protection

Threatened and Endangered Species Protection

Cultural and Historic Resources Protection

I o|mM m O O W >

Recreational Resources

X X X X[ X|X| X

Zone of Effect # 3: Confluence of Turbine Flow and Five Mile River

Alternative Standards

Criterion

2

3

4

Plus

Ecological Flow Regimes

Water Quality

Upstream Fish Passage

Downstream Fish Passage

m| Q| Ol ®m| >

Watershed and Shoreline Protection

X| X X X | X|+
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Threatened and Endangered Species Protection X
Cultural and Historic Resources Protection X
Recreational Resources X
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Zone of Influence #1, #3- Impoundment, & Confluence Downstream of
Turbine Flow and Five Mile River -impoundment Ecological Flow
Standards

Zone of Influence #1 and #3 have a de minimis effect on ecological flow standards.

Zone of Influence #1 is limited to the 65 acre impoundment and does not include a bypass reach. The site
is operated in an instantaneous run-of-river mode with a PLC controller to maintain the project
impoundment at 220.8 ft (MSL) during normal project operation. A minimum bypass flow of 15 cfs is
released downstream of the impoundment (to Zone 2) into the bypass reach through a permanent notch
in the spillway flashboards. Habitat characteristics and management needs were evaluated during the
NEPA and State review processes associated with the issuance of the FERC license and WQC, respectively.
According to the NEPA analysis the 7Q10 flow in the river is 1.5 cfs (FERC 1987). The State of Connecticut
initially recommended a bypass flow of 12 to 15.4 cfs, and subsequently included a 15 cfs bypass flow
requirement, consistent with the recommendation of the FWS (FERC 1987). Requirements for these
project operations are specified in the FERC Order Granting License issued March 19, 1987 and CT State
Water Quality Certificate issued October 4, 1983.

Zone of Effect #3 does not include a bypass reach. Since the project is operated in instantaneous run-of-
river mode with all inflows equaling outflows, Zone of Effect #3 is not affected in any way by the Project
since it is downstream of all Project diversions. See discussions above in Zone of Effect #1 and #2 for
additional details of run-of-river operations.

Project compliance with reservoir and bypass flow requirements is outlined in the FERC approved 2007
Compliance Plan for Minimum Flows at the 5 Mile Project (FERC 2007). The 15 cfs continuous bypass flow
requirement is met by providing discharge through a permanent notch in the spillway (sized through weir
equation calculations). The notch is inspected regularly to remove debris and other potential blockages
and ensure appropriate through flows are provided. Run-of-river operations are achieved through pond
level maintenance linking transducer recorded impoundment levels with the generating unit’s PLC to
adjust gate settings appropriately. In addition, the Project maintains a CT 7300 Omega 168-hour data
recorder with a £5 ft scale linked to a water level transducer located in the project impoundment to
monitor compliance with run-of-river operations. Data recorder charts are changed weekly and retained
for a period of 3 years.

Zone of Influence #2- Bypass Reach Ecological Flow Standards

Zone of Influence #2 is classified as A-2.

Zone of Effect #2 is the bypass reach. To maintain adequate aquatic flow in the bypassed reach, the WQC
prescribes a minimum bypass reach flow of 15 cfs. A copy of the Minimum Stream Flow Compliance Plan
is included in Attachment A. The licensee does not have access to the original studies or scientific
evaluations for the bypass flow. This flow discharges into the bypass reach are provided via a permanent
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engineered notch in the flashboards installed on the dam crest. Up to the minimum flow of the plant (25
cfs) plus the minimum bypass reach flow (15 cfs) will be discharged over the spillway (and through spillway
notch). Flow to the turbine is increased automatically by the PLC manipulation of the wicket gates and
turbine blade settings until the site flow reaches 227 cfs at which time the maximum flow for the turbine
(200 cfs) is reached. For all inflows over 227 cfs, the remaining flows beyond the turbine capacity are
discharged over the spillway. The following is a tabular representation of the above described protocol.

Flow Regime Summary

River Inflow (cfs) Description of Operations

0-39 Inflow is less than the Plant's minimum operating capacity. All
flows released over the spillway.

40-242 Minimum capacity of the Plant has been met. The turbine comes

online and runs from Qmin to Qmax. A continuous 15 cfs spills
over the dam.

243+ Maximum capacity for the Plant has been met. All remaining flows
spill over the dam.

Flow Distribution

River Inflow (cfs) Primary Spillway Turbine
0-39 0-39 0
40-242 15 25-227
243+ 15+ 227

Pursuant to the 2006 License Amendment, the Project has an approved Minimum Stream Flow
Compliance Plan which is relevant to all ZoEs. The Plan includes the following components:

“..the 5 Mile Hydro Project has been required by the original FERC license to maintain a weir notch
in the dam for minimum flow at the dam and has maintained a data recorder that records water
level continuously 24/7. The data recorder and spillway notch are already part of the project
operation. We propose that the existing monitoring plan and notch be accepted and continue to
operate to meet the Amendment Order. They are described in greater detail below;

The Spillway Notch

The existing spillway notch, has dimensions (0.75 ft H x 7.0 ft W). Using weir tables provide as part
of agency filings, the existing 9 inch notch by 7 ft wide, gives a flow calculation of 6,639 gpm.
Divide by 449 gpm per CFS we have 15 cfs notch. Per agency recommendations, the notch is
regularly monitored and any debris accumulation is removed to ensure full flow through the notch
thus maintaining the 15 cfs minimum flow requirement.

Data Recorder

We monitor water level with a CT 7300 Omega 168 hour chart recorder with a 5.0 ft and +5.0 ft
scale which the scale of the water level transmitter. The charts are changed weekly and are saved
for 3 years.”
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There are no anadromous fish species at the Five Mile project due to downstream natural barrier to
upstream passage. However, there are most likely American eels. Therefore, the bypass reach supports
eels, resident fish species and other aquatic species.

According to data obtained from the Connecticut Environmental Conditions Online (CT ECO); CT DEEP
Fish Community Data — Inland Waters, the following macroinvertebrates Families have been observed in
the Quinebuag River and are likely present in the Five Mile River.

Ancylidae Hydroptilidae
Baetidae Isonychiidae

Brachycentridae | Molannidae

Cambaridae Naididae

Chironomidae

Odontoceridae

Coenagrionidae

Perlidae

Corbiculidae®

Perlodidae

Elmidae Philopotamidae
Empididae Physidae
Ephemerellidae Pisidiidae

Gammaridae

Psephenidae

Glossosomatidae

Simuliidae

Heptageniidae

Siphonuridae

Hydropsychidae

Tipulidae

The Fivemile River supports a coldwater fishery (FERC 1987). The fish community in Quinebaug and
Fivemile Rivers in the vicinity of Fivemile Pond Dam has been surveyed several times between 1994 and
2014 by the CT DEEP. Tabulated below are results of the fishery surveys indicating presence of fish
species upstream and downstream of the Project (CT ECO);
https://cteco.uconn.edu/projects/fish/viewer/index.html).

SPECIES UPSTREAM® DOWNSTREAM*?
Black Crappie X
Green Sunfish X
Longnose Dace X X
Brook Trout - Wild X X
White Catfish X
White Perch X
Rainbow Trout - Wild X
Yellow Bullhead X X

8 Survey data only identifies occurrences to Family level, however the occurrence of Corbiculidae may represent the presence of
the invasive Asiatic clam, Corbicula fluminea. This occurrence was recorded only once in 2014 downstream of Aspinook Dam (CT
ECO Station ID: 14598).

9 Data from Fivemile River in Killingly (Station ID 16664) collected in collected in 1994.

19 pata from Quinebaug River in Killingly (Station ID 16304) collected in 2008, 2009, 2010, 2012 and 2014.
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Chain Pickerel
Common Shiner
American Eel
Bluegill Sunfish
Blacknose Dace
Common Carp
Fallfish

Golden Shiner
Largemouth Bass
Pumpkinseed
Redbreast Sunfish
Smallmouth Bass
Tessellated Darter
White Sucker
Yellow Perch

X X X X X X X X X X

xX X

X X X X X X X X X X X X X

Species Richness

16

N
=

In terms of species richness, the fish community data are comparable given the relative size differences
of the aquatic habitat resource, suggesting that a comparably diverse fishery exists upstream and

downstream of the Project.

The bypass consists of lentic habitat consisting of a series of riffles, small pools and runs; although it is
primarily riffles under normal operations.
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Zone of Influence #1, #2, #3- Impoundment, Bypass Reach &
Confluence Downstream of Turbine Flow and Five Mile River Water
Quality Standards

Zone of Influence #1, #2 and #3 have a de minimis effect on water quality.

The freshwater ecosystem of the Thames River Basin is reported to be strongly influenced by nutrients
from urban and agricultural areas even though the majority of the basin is forested (USGS 2005). The
Connecticut Department of Energy and Environmental Protection (CT DEEP) classified the Five Mile River
in the project area as class B-B* as shown in Figure 13. Class B waters are designated to be used for fish
and wildlife habitat, agricultural and industrial supply and other uses such as navigation. Class B* waters
have good to excellent aesthetic quality and have a minimum dissolved oxygen (DO) standard of 5
milligrams per liter (mg/l).

According to the State of Connecticut’s 2016 305b Water Quality Assessment Report this reach of the Five
Mile River was not assessed for aquatic life, recreation or drinking water supply; the river is described as
fully supporting for fish consumption
(http://www.ct.gov/deep/lib/deep/water/water quality management/305b/2016 iwgr final.pdf).

A review of the State of Connecticut’s 2016 Impaired Waters List was completed to identify if any
information is available on the Five Mile River in the project area. The Five Mile River on which the Project
is located is not listed in the report. Note: there is another Five Mile River in southwest Connecticut which
is included in the report; this is not the river of interest.
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Figure 32. CT DEEP Water Quality Classifications

Water quality data on the Five Mile River is not available for review. However, data on the downstream
Quinebaug River is available, which indicates that water quality in the area meets state criteria. This is key
information as typically water quality declines in the lower reaches of a river system (as compared to the

upper reaches).

USGS Gage No. 01127000 Quinebaug River at Jewett City, CT, located approximately 7 miles downstream
from the Project, has collected intermittent water quality data since 1952. Figure 14 shows historic
dissolved oxygen (DO) levels recorded at the gage. These data demonstrate an average DO level of 10.5
mg/L; further there have been no recorded instances where the State water quality standard of 5 mg/L

has been violated.
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Figure 33. Historic Dissolved Oxygen Levels USGS Gage, Quinebaug River at Jewett City, CT ( No. 01127000)

Additional data from the USGS gage indicates an average water temperature of 13.6° Celsius (C), with a
historic maximum of 30° C recorded in 1977.
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Zone of Influence #1, #2 & #3- Impoundment, Bypass Reach &
Confluence Downstream of Turbine Flow and Five Mile River
Upstream Fish Passage Standards

Zone of Influence #1, #2 and #3 have a de minimis effect on upstream fish passage.

Although it does not currently have upstream fish passage installed at the dam, there are downstream
barriers to fish passage and a clear regulatory pathway for installation of fish passage when necessary.

The Five Mile Pond Dam is the downstream most dam located on the Five Mile River. Approximately 1,000
ft downstream of the Five Mile Pond Dam, the Five Mile River discharges into the Quinebaug River, and
the Quinebaug River and Shetucket River join 20 miles downstream to form the Thames River, which
ultimately discharges into the Atlantic Ocean. Downstream of the Five Mile River, there are two dams
located on the Quinebaug River and one dam located on the Shetucket River. There are migratory fish
species in the Thames, Shetucket and Quinebaug River; however, the Five Mile Pond Dam is not currently
the downstream most barrier to migratory fish species. As shown in Figure 15, the Wyre Wynd
Hydroelectric Project is currently the upstream barrier to migratory fish species. The Wyre Wynd
Hydroelectric Project is currently engaged in the FERC relicensing process and working with resource
Agencies to address upstream fish passage. Upon completion of fish passage at the Wyre Wynd
Hydroelectric Project, The Five Mile Pond Dam will be the upstream barrier to fish passage. The condition
below was recognized during initial conditioning of the Project as noted in the 1983 WQC which specifies
the following:

“..recognition and acceptance of a responsibility to provide effective anadromous fish passage
facilities on the Quinebaug and Fivemile Rivers upon request by the Department.”

Further, the FERC License includes Article 402, which states, in part:

“The licensee, no later than 6 months after the start of construction of fish passage facilities at the
Aspinook Pond Dam, shall file for Commission approval, functional design drawings for upstream
and downstream passage facilities at Five Mile Pond and Rojak Dam, prepared after consultation
with the U.S. Fish and Wildlife Service, the National Marine Fisheries Service, and the Connecticut
Department of Environmental Protection....”

Subsequent to the issuance of the FERC license and WQC, the CT DEEP developed, The Shetucket River
Fisheries Restoration Plan, which includes consideration of the Five Mile River. This plan indicates that the
cascade located at the mouth of the Five Mile River (downstream of the Project) is a natural historic barrier
to alocid passage (CT DEEP 2009). Passage for American eel is identified as a future enhancement activity.
The Project will be commencing the relicensing process in the near future (NOI due by February 2022 with
pre-consultation prior) which Gravity anticipates will include a detailed review of fish passage with
environmental Agencies.
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The elevation drop and rock riffles located at the downstream section of the Five Mile River have been
identified as a natural barrier to migratory fish moving upstream into the Five Mile River. No upstream
fish passage is needed at the Five Mile Development as historically the fish were not present.

There are no formal upstream eel passage facilities installed at the Quinebaug Project’s Five Mile Pond
Dam; however, it is known that eels are able to migrate upstream of the Project due to their
documented occurrences upstream. American eels have the capacity to surmount obstacles through
crawling movements out of water on wet surfaces (Tremblay et. al., 2015). Therefore, we surmise that
the eels utilize this crawling ability to pass up and over the wetted face of the Five Mile Dam spillway,
over the canal embankment and/or over the left abutment of the dam to enter into the project
headwaters and continue their movement to the upper reaches of the watershed.

Approach velocities at the headgates and in front of the trashracks are less than 2.0 ft/s, significantly
reducing the risk of impingement or entrainment. Further, the existing minimum flow notch on the
Project spillway may provide a downstream passage route for outmigrating American eels.
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Zone of Influence #1, #2 & #3- Impoundment, Bypass Reach &
Confluence Downstream of Turbine Flow and Five Mile River
Downstream Fish Passage Standards

Zone of Influence #1, #2 and #3 have a de minimis effect on downstream fish passage.

The existing fish community is described in a previous section. Anadromous fisheries are located
downstream of the project; catadromous fishery is reported to extend to the base of the upstream dam
located at Cargill Falls. Based on Gravity’s relicensing work at the Wyre Wynd Project downstream,
resource managers are focused on migratory fisheries management in the lower watershed. In general,
the only migratory species known to occur in the Five Mile River watershed is the American eel
(documented both upstream and downstream of the Project).

The trashrack spacing at the Five Mile Project is 2 inches and the approach velocity is estimated to be
about 1.5 ft/second which is less than the standard Agency guidance of 2 ft/second or less to protect fish
against entrainment and impingement. Due to these low velocities, it is unlikely that fish are impinged on
the trashrack or entrained through the turbines. Therefore, they are free to swim unencumbered within
the project impoundment and migrate downstream through the bypass flow notch or during times of spill
at the spillway.

As noted earlier, subsequent to the issuance of the FERC license and WQC, the CT DEEP developed, The
Shetucket River Fisheries Restoration Plan, which includes consideration of the Five Mile River. This plan
indicates that the cascade located at the mouth of the Five Mile River (downstream of the Project) is a
natural historic barrier to alosid passage (CT DEEP 2009). Passage for American eel is identified as a future
enhancement activity. The Project will be commencing the relicensing process in the near future (NOI due
by February 2022 with pre-consultation prior) which Gravity anticipates will include a detailed review of
fish passage with environmental Agencies.

The FERC License includes a stipulation from US Fish and Wildlife Services (FWS) that fish passage facilities
be provided following installation of fish passage at the downstream Aspinook Pond Dam. Gravity is
committed to work collaboratively with resource managers to address fish passage facilities at such a time
as required to support and advance management goals.
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Zone of Influence #1, #2 & #3- Impoundment, Bypass Reach &
Confluence Downstream of Turbine Flow and Five Mile River
Shoreline and Watershed Protection Standards

Zone of Influence #1, #2 and #3 have a de minimis effect on shoreline protection or watershed protection.

There are no specific Agency recommendations for shoreline protection or watershed protection nor any
mention of these protections in the WQC or FERC license.

The project does not have, noris it required to have, a watershed enhancement fund or specific watershed
land protection plan. The project is in compliance with all State and Federal resource Agency
recommendations in the License.

The project operates in an instantaneous run-of-river mode which minimizes impoundment fluctuations
and disturbances to the natural hydrograph mitigating any Project related impacts to shoreline and
watershed resources. See discussion in Zone of Effect #1 Ecological Flow Regimes and Zone of Effect #2
Ecological Flow Regimes.

The Quinebaug and Five Mile Projects are co-licensed under a single FERC license and single project
boundary. The project boundary is approximately 130 acres. Of that, about 126 acres is land under water,
about 2 acres has tree and brush cover and about 2 acres is urban/developed. The Project does not
include any of the lands adjacent to the reservoirs (Quinebaug or Five Mile). See Figure 34.
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Figure 34. Approximate Project Boundary for Quinebaug and Five Mile Project
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Zone of Influence #1, #2 & #3- Impoundment, Bypass Reach &
Confluence Downstream of Turbine Flow and Five Mile River
Threatened and Endangered Species

Zone of Influence #1, #2 and #3 have a de minimis effect on threatened and endangered species.

A review of the CT State Natural Diversity Database (updated December 2017) was completed for more
up-to-date information (see Figure 17).

Immediate surrounding land use is dominated by dense residential and urban development. The Project
conducts periodic vegetation management on the abutment of the dam as a function of dam safety
maintenance. This vegetation management is limited to shrubby and herbaceous cover, which is not
known to provide habitat for any listed species (i.e., NLEB).
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Figure 35. CT Natural Diversity Database (Threatened, Endangered, Protected Species). Updated December 2017.

Review of the US FWS list of Federally listed Endangered and Threatened Species in Connecticut
(https://www.fws.gov/newengland/EndangeredSpec-Consultation Project Review.htm), only the
Federally Threatened, Northern Long-eared bat (NLB) is identified with potential habitat in the ZoE (a large
swath of the US is listed as potential habitat, see Figure 17).
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Pursuant to the instructions provided by the USFWS related to ESA Section 7 consultations, general habitat
characteristics for this species includes mines and caves (over-wintering) and forested habitats (summer).
There are no mines or caves within any of the Project ZoE’s, further there are no project-related activities
which would disturb existing forested habitat. Despite the potential for NLB to be present, there are no
State or Federally listed species with recorded observations within the Project area, therefore there are

not likely any project related effects.

The licensee completes regular vegetation removal; however, this does not typically include trees. Normal
maintenance includes mowing of lawns and cutting back of brush and other low growing vegetation

associated with dam maintenance (around the abutments).
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Zone of Influence #1, #2 & #3- Impoundment, Bypass Reach &
Confluence Downstream of Turbine Flow and Five Mile River Cultural
and Historic Resources

Zone of Influence #1, #2 and #3 have a de minimis effect on historic resources.

During initial construction, a survey of the property was completed and mitigation efforts completed to
minimize adverse impacts to the resource. The FERC license includes the following text:

“..If the applicant discovers any previously unidentified archaeological or historic sites during the
course of constructing or developing the project works or other facilities at the project, the
applicant should halt construction and development activities in the vicinity of the sites, and should
consult a qualified cultural resources specialist and the SHPO about eligibility of the sites for listing
in the National Register of Historic Places and about any measures needed to avoid the sites or to
mitigate effects on the sites. “

Further, a 2003 FERC Environmental Inspection Report notes the following relative to Cultural Resources
(FERC 20031):

“There are no known prehistoric archaeological sites within the boundaries of the Five
Mile Pond or Quinebaug Developments. There has been extensive industrial development
in the area in addition to construction and development of the hydroelectric generating
facilities. The possibility of uncovering previously unknown archaeological sites in the
area is remote. There are no structures within the project area that are listed on or eligible
for inclusion on the National Register of Historic Places. The licensee must consult with
the Connecticut State Historic Preservation Officer prior to any land-disturbing activities.
The licensee appears to be in compliance with its requirements with regards to cultural
resources.”

Gravity is committed to completing the proper SHPO consultation prior to completion of any significant
ground disturbing activities.

1120031125-0427 Issued by FERC OSEC 11/24/2003 in Docket#: P-5062-000
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Zone of Influence #1, #2 & #3- Impoundment, Bypass Reach &
Confluence Downstream of Turbine Flow and Five Mile River
Recreational Resources

Zone of Influence #1, #2 and #3 have a de minimis effect on recreational resources.

There are no specific Agency recommendations for recreation nor any mention of this resource in the
QWC or FERC license other than FERC Standard Article 18, which” requires the licensee to allow free public
access to project lands and waters” (FERC 2003). While there are no formal project-related recreational
facilities within any of the ZoE’s there are several public areas which provide free access to the
impoundment and downstream reach (near the confluence with the Quinebaug). According to the latest
FERC Form 80 submission (See Attachment A), public use of these areas has historically been very limited.

The project is in compliance with all State and Federal resource Agency recommendations in the license.
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1g FERC § 62,272

—C.M.L-.“‘-u _“55:_,.

UNITED STATES OF AMERICA
FEDERAL ENERGY BEGULATORY COMMISSION

i

Diamond Fower Earporlilun Project Ho. 5062-080

" pRDER ISSUING LICEWSE
(Major Project = MW or Less)

(Issued March 19, 1987)

plamond Fower torporation has £il1ed » license applicaticn
under Part 1 of the Federal Power Act (Act) to eonstruct, operate,
and meintain the Quinebsug - Five Mile Pond Project: lecated in
Windham County, Connecticut, on the Quinebaug and Five Hile
Rivers. Ihe project vould affect the interests of interstate ©oT
foreign commerces

Kotice of the application has been published. The motions EO
jntervene that have been granted and the comments and protests
£iled bY sgencies and individuals have been fully ronsidered in
determining whether to issu® thiz license, &8 discussed pelow.

Fecommendstions pf Federal and State Figh and wildlife hAgencies

gection 1003) of the Federal Power ACT {FPAl, a8 amended BY
the Electric Consumers Protection Act of 1986 (ECPAl. Pub. L. Ho-
§9-405, reqguires the Commission to include license conditions,
based on recommendations of federal and Btate fish and wildlife
agencies for the protection: mitigation, and enhancement of f£ish
and wildlife. The environmental assessment for the Quinebaug-Five
Mile Pond Project addresses the concerns of the federal and state
figh and wildlife sgencies, and makes :t:umnandltinnl consistent
with those af the agencies.

Comprehensive Flans

cection 10(m)(2} of the FPA, A agmended &Y ECPA, reguires the
Commission tO eansider the extent EO which a project ig con=
gistent with comprehensive plans (wher® they exist) for impreving:
developing, OF conserving & waterway OF waterways affected bBY the
project that are prepared by an agency established pursuant O
federal law that hae the authority to prepare such & plan or by
the state in which the facility is orf will be iocated. The
Commission considers plans to be within the scope of section
10(a)l2) only i# such plans reflect the prep-r-t:' ovn palancing
of the coppeting uses of a waterway. mased on thelr data and
applicable policy considerations {i.,e., consider and balance all
relevant public use considerationsl. Wwith regard to plans pre=
pared at the gtate levels guch plans are within the scope of
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gection 10(a)(2) only if they are prepared and adepted pursuant
to a specifig act of the state llqillliﬂ!l and developed, imple-
mented, and g}nlged by an appropriate tate agency. 1/

-
No compEehensive plans of the types referred to in gection 10(a)l2)

of the FPA relevant to this project have peen identified. One
respurce plan 2/ has been revievsd in relatien to the proposed
project as part of our broad public interest examination under
section 10(a}(l) of the FPA. No :nn!l%cti ware found.

Based upon our review of the lginéy and public comments filed in
this proceeding and upon our independent analysis, a8 discussed
herein, we conclude that the guinebaug=Five Hile Pond Project is

pest adapted to &8 comprehensive plan for the Quinebaug and Five

Mile Rivers, taking into considerstion, the peneficial public uses
Aescribed in section 10(e)(l) of the Federal Fower Act.

gsummary of Findings [

An Envirenmental Assessment (EA) was issued for this project.
Background informaticn, analysis of impacts, support for related
1icense articles, and the basis for a finding of no significant
impact on the environment ATE contained in the EA attached to

this crder. The Water Quality Certificate was jgsued on October 4,
1983, by the Connecticut pDepartment of Environmental Protection.
1ssuance of this license ig not & major federal action liunifi:ant:y
affecting the guality of the human environment.

The design of this project is consistent with the engineering
gtandards governing dam safety. Tha project will be safe if
constructed, operated; and maintsined in accordance with the
requirements of this license. Analysis of related issues is
provided in the Safery and Design Aesessment attached to this

order.

The Directorl, office of Hydropower Licensing., goncludes that
the project would not conflict with any planned or authorized
developmant and would be best adapted to :omprlhtnlivi develop=
ment of the waterway for beneficial public uses.

1/ 99 Cong. Rec. §4140 (remarks by Senator meClure, April 1l 1986 -

2/ Statewlide Comprehensive Qutdoor Recreation Plan, Connecticut =
1983.
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The Directer orders:

{A) This license is issuedto Diamond Power Corperation
{licensee), for a pericd of 40 years, effactive the first day of
the manth in which this crder ig- issued, to construct, operate,
and maintain the Quinebaug = Five Mile Pond Project. This license
is subject to the terms and econditions of the Act, which is
incorporated by reference as part of this license, and subject to
ih. regulations the Commissicon {geuss under the provisions of the

ct.

{B) The project consists of1

{11 All lands; to the extent of the licensee's interests in
those lands, enclosed by the project boundary shown by Exhibit G:

Exhibit G- FERC No. 5062~- Showing
G-1 12 " General Location Mep
G=2 13 Detail Location Map
G=3 14 Eite Plan
G=4 15 Project Boundary Map
G=-5 16 Froject Impoundments Map

{21 Project works consisting of:
Quinebaug Development

ta) the 250-foct-long, 14=-foot=high Royale Dami (b} the impoundment
having a surface area of BS-acres, & Btorage capacity of 283
acre-feet, and a normal water surface elevation of 1EB fest msl;
fe) the gated intake; (d) the go0-foot=1ong, 30-foot-wide,
J-foot-deep canaly (e) & powerhouse containing 5 generating units
with a total installed capacity of 1670-kW; (£) the tailrace; g
the 2.31-kV generator leads; (h) a 2.3/23-kV transformer; (L) the
250-footlong, 2.3-kV transmission line; and (j) appurtenant.
facilitles.

Five Mile Pond Development

{a) the 135-foot-long. 16.5-foot=high stone dam; (b) an
impoundment having a surface area of €5 acres, a storage capacity
of 260 acre-feet, and a normal water surface elevation of 220.75
feet m.S.1.1 (c)] & gated intake' structure; (d) the 450-foot=-long.
10-foot-wide, l2=feot=deep canall {#) the powerhouse containing
two generating units with a total installed capacity of JB6-kW:
(£) the tailrace: (g) the 2.3-k¥ generator leads: (h) a 2.3/23=kV
transformer; (i) the 120-foot-leng, 2.3-kV transmission line; and
{}) appurtenant facilities. :
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The project works g-nnrully-&lucrlied above are more speci-
fically shown and described by those portiens of Exhibits A and F
recommended for approdal in the attached Safety and Design Agsess=
ment. = =

I

=

{3) A1l of the structurms, £ixtures, equipment or facilities
used to operate or maintain the project| and located within the
project boundary, all-portable property that may be smpleyed in
connection with the project and locate | within or outside the
project boundary. and_all riparian or other rights that are

necessary or appropriate in the cperation or maintenance of the
project. s |

(€} The Exhibit G described above and those sections of
Exhibits A and F recommended for approval in the attached Safety
and Design Asssssment are approved and made part of the license.

(D) This license is subject to the articles set forth in
Form L-11, (Octoher 1975), entitled "Terms and Conditions eof
Licenee for Major Project Affecting the Interests of Interstate
ar Foreign Commerce," except Article 20. The license is BlBO
subiect to the following additional articles: e

Artiele 201, The licanses ghall pay the United States the
following annoal charge, effective the first day of the month
in which this license is {issued:

Far the purpose of reimbursing the United States for the cost
of sdminietration of Part 1 of the Act, & reascnable amount
as determined in accordance with the provisions of the
Commission's regulations in effect from time toO time. The
authorized installed capacity for that purpose is 2750
horsepoWwar.

Article 202. Pursuant to Eectioan 10(d}) of the Act, after the
£i{ret 20 years of operation of the project under liecense, &
specified reasonable rate of return upon the net investment in
the project shall be used for determining gurplus earnings of the
project for the establishment and maintenance of amortizatien
reserves, One half of the project surplus earnings. if any.
accumulated after the first 20 years of operation under the
jicence, in excess of the specified rate of return per annum on
the net investment, shall be set aside in a project amortization
reserve account at the end of each fiscal year. To the extent
that there is a deficlency of project iearnings below the specified
rate of return per Annum for any fiscal year after the first 20
years of pperation under the license, the amount of that deficiency
shall be deducted from the ampunt of any Surplus earnings
gubseguently accumulated, until absorbed. One=half of the
remaining surplus earnings, if any, cumulatively computed, shall
pe set aside in the project amortization reserve Account. The
amounts established in the project amprtization reserve account
ghall be maintained until gurther order of the Commission.

1401 Walnut St, Suite 420, Boulder, Colorado 80302 | office: 303.440.3378 fax: 720.420.9956
www.gravityrenewables.com ‘

84



The snnual specified reasbnable rate of return shall besthe
gum of the agnual weighted costs of long-term debt, preferrad
gtock, and common eguity, as defined below. The annual weighted
cost for each component of the rate of return shall be calculated
wased on an average of 13 monthly balances of amounts properly
includable in the licensee's long-term debt and proprietary
capital accounts as 1isted in the Commission's Uniform System of
Aceounts. The cost rates for long-term debt and preferred stock
ghall be their respective weighted average coEts for the year:
and the cost of common eguity shall be the interest rate on 10-
year government bonds {reported as the Treasury D-pnrtmnnt‘l 10
year constant maturity series) computed on the monthly average
fa; thT year in question plus four percentage polnts (400 basis
peintsl.

Article 203 . The licensee shall elear and kmep clear to an
adeguate wWidth all lands along open econduits and shall @ispose
of all temporary structures, unused timber, brush, refuse, or
other material unnecessary for the purposes of the project
which result from maintenance, operaticn, or alteration of the
project works. In additien, all trees along the periphery of
project reservolrs which may ¢ie during eperations of the
project shall be removed. All clearing o lands and disposal
of unnecessary material shall be done with due diligence to the
gatizfaction of the authorized renresentative of the Commission
and in accordance with appropriate federal, state, and local
gtatutes and regulations.

Article 301. The licensee shall commence eonstruction of
project works within two years from the issuance date of the
license and shall complete esnptruction of the project within
four years from the issuance date of the license.

Article 302. The licensee shall file, for spproval by the
CommiEsion, revised Exhibit F drawings showing the final design
of project structures. The revised Exhibie F drawings shall be
accompanied by a supporting design repert and the licensee shall
not commence constructicn of any projact structure until the
corresponding revised Exhibit F drawing has been approved.

Article 303. The licensee ghall at least 60 days prior to
start of construction, submit one copy to the Commission's Regional
Director and two coples to the Director, Division of Inspections
of the final contract drawings and specifications for pertinent
features of the project. such as water retention structures,
povwerhouse, and water conveyance structures. The Directer,
pivisien of Inspections may regquire changes, in the plans and
specifications to assure & safe and adeguate project.
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Article 304. The Ficensee Zhall review and approve the design

of contractor-designed cofferdams and deep excavations prier to the

start of construction and shall Bnsure that construction of cofferdars

and deep excavations 18 consistent with the approved design. At

jeant 30 days nrior to start of construction of the cofferdam, the

licensee shall submit to the Commission's Regional pirector and

Director, Division of Inspections, one copy each of the approved

=Effirdnm Eﬂnltruntlnn drawings -and specifications and the letterl(s)

e s=DTOVEL. =

oo i

Article 305. The liﬂlﬂlliﬁlhlll within 90 days of eempletion cf
construction e, for approval by the Commission, revised Exhibits A,
F and G to describe and show the project as built.

Article 306. The licensee shall within six months from the issuance
date of this Ticense submit to the the Director, OEL a report based
on stability and dam break analyses, that jdentifies and guantifies
the hazard to downstream 1ife and property of Faflure of any susceptible
project gtructure(s). The stabjlity analyses shall determine what
flood would cause instability of the structure(s). The dam break =
analyses shall encompass floode which could cause dam failure and
flpod flows up to and including either the PMF or the flood flow
where dam failure would cause RO significant increase in hazard toO
downstream life and property. The report shall fully document all
reconnaissance and other studies made in lts preparation. In the
event that failure of any project gtructure(s) under flood conditions
presents 8 hazard to human life oT would cause significant property
damage then the licensee shall simultanecusly submit to the Director,
pHL, for approval, & plan and gchedule fOF modifying the project o
ansure that the project can gafely pass floods up to and including
the PMF.

Article 401. The licenseg, after consultation with the U.5.
Figh Bnd wildiife Service and the Connecticut Department of
Environmental Pretection, shall file with the Commission, within
1 year from the date of issuance of this license, & plan to
contrel ercsion and dust, to stabilize slopes, and to minimize
the guantity of gediment or other potential water pollutants
resulting from constructlon and pperation of the project,
including spoil disposal. The plan ghall include descripticns
and map locations of contrel measures,; AN implementation gchedule,
ponitoring and maintenance programs for project construction and
gperation, and provisions for periodic review of the plan and for
making any necesSsary revisions to the plan. Decumentation of
agency congultation on the plan and coples of any agency comments
or recommandations shall be included in the £iling.

| ke e ) P
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1f the licensee dges not concur with any agency recommendations, =
the licensee shall provide a discussion of the reasons for not
econeurring, based on agtual-site geological, goil, and groundwater
conditions. The Commigsion reserves the right to require changes
to the plan. Unless the Directer of the DEfice of dydropover
Licensing directs etherwise, the licensee may commence land-clear=
ings qrnunﬂ—dilturbinqi and spoil-producing sctivities at the
project 90 days after filing the above plan.

Article 402, The licensee, nO later than & months after the start
of construction of fish passage facilities at the Aspinock Pond Dam,
shall file for Commission approval, functional design drawinge for
upstream and downstream fish passage fscilities at Five Mile Pond
pam and Roijsk Dam. preoared after consultation with the U.5. Fish
and Wildlife Service, the Naticnal Marine Figheries Service, and
the Connecticut Cepartment of Environmental Protection. Comments
from these agencies on the adeguscy of the design drawings shall
be included with the £filing to the Coermission. The licensee shall
provide £ish passage facilities at Five Mile Fond Dam and Rojak
Dam within 1 year after the completion of fish passage facilities
at the Aspinook Pond Dam. Further, the licensee shall file
as-built drawings of the project fish passage facilities with the
Commission within 6 months after constructing the facilities.

Article 403. The licensee shall cperate the guinebaug-Five Mile
Pond Froject in an instantanecus run-af-piver mode for the pro=
tection of fish and wildlife resources in the Duinebaug and Five
Mile Rivers. The licensee. in operating the project in an instanta-
neous run-of-river mode, shall at all times act to minimize the
fluctuation of the reservoir surface elevation by maintaining
a2 sufficlent discharge from the project so thit the flows in the
Quinebaug and Five Mile Rivers. B8s measured ipmediately downstream
from each powerhouse tailrace, approximate the instantanecus sum
of the inflow to each project reservoir. Instantaneous run=of=
river operation mavy Ee temporarily modified if reguired by
operating emergencies beyond the contrel of the licensee and for
short periods upen mutual agreement Detween the licensee and the
Connecticut Department of Environmental Protection.

Article 404. The licensee shall maintain in the bypess reaches
below Fojek Dam and Five Mile Pond Dam continuous minimum flows
of 77 cubic feet per second (cfs) and 15 cfs, respectively,
as measured {mmediately below the project dams, oT inflow to
the reservoirs, whichever is less, fgr the protection of fish and
wildlife resources in the Quinebaug River and Five Mile River:
These flows may be temporarily modified if required by operating
emergencies beyond the control of the licenzes and for short
periods upon mutual agreement between the licensee and the
Connecticut Department of Ervironmental Protection.

=
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Article 405. The licenses, before beginning land-clearing or

llhﬁ'ﬂiiturﬁing activities within the project boundaries, shall
file with the Commission a cultural resources management plan

designed to avoid or mitigate adverse {mpacts to properties at the
Quinebaug-Five Mile Pond Froject that are listed on or lltgibln for

1isting on the Hational Register of Historic Places. The
shall design a cultural resocurces management plan for filing with

icensee

the Commission only after the lizensee has conducted the appropriate

preliminary studies and investigations and eonsulted with the State

Historic Preservation Officer (SHPO). In pecforming the lpgfﬁﬂrilt!
T

preliminary studies and investigations and in reporting the
results, the licensee shall devote particular attention toO the

distucbance potential of congtructing temporary Accessd roads, estab-

lighing material storage areas, and imposing cperaticnal Strecses
upen unstable industrial archecloglical remalns.

At a minimum the plan should contain the written results of all
preliminary studies and jnvestigations completed for the purpose of
designing the cultural resources management plan, and provisions for

executing the following functions: (1) modifying, restoring, and
rehabilitating existing structures in & manner sympathetic with
their historic character! {2} eonstructing additional buildings,

structures, and facilities that do not nesdlessly conflict with the

historic character of the existing structures: (3] documenting
historiec structures that would be dismantled according to the
standards of the Historic American Engineering Record, and other

relevant standards; (4) avolding effects from staging activities or
historic structuress (5) minimizing visual effects; and (6) €iling

with the Commission, within 4 years of the date of issuance of th

is

license, copies of a letter from the SHPO containing its epinfon as
to whether the facilities have been constructed, modified, restocrec,

rehahilitated, and dismantled consistent with the plan. The
Commission may reguire changes to the plan.

The plan, together with a copy of a letter from the SHFD commenting

on the plan, shall be filed with the Commission. If recommendati
of the SHPD are not adopted, the plan should state the reasons.
1{zenses shall not begin modifying, restoring, rehabilitating, or
dismantling existing structures, nor constructing new buildings,
structures, or facilities, until netified that the plan complies
the reguirements of this articie. The licensee shall make funds
available in a resscnable amsunt for developing and implementing
plen.
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Article 406. ‘.i'he 1icensesE before starting any hnd:clnrinq E

er land-disturbing activities within the project boundaries.
other than those specifically agthorized in this 1icense, shall
consult with the State Historic Preservation officer (SHPO). If
the licensee discovers previocusly unidencified archeclogical er
historic properties during the course of constructing O develop=
ing project works or ather facilities at the project, the licensee
shall stop all land-clearing and land=-disturbing activities in
the vicinity of the properties and consult with the SHFO. In
either ingtance, the licensee shall file with the Commission a
cultural resources management plan prepared by & gualified
;ﬁigyrll resource specialist after having consulted with the

The management plan shall include (1) a description of each
discovered property indicating whether it is listed on O eligible
to be listed on the National Register of Historic Places, (2] &
description of the -potential effect on gach discovered property.

documentation of the nature and extent af consultation, and (5) »
schedule for mitigating effects and conducting additional studies.
The Commission may reguire changes to the plan.

The licensee shall not begin land-clearing or 1and-disturbing
activities, other then those gpecifically authorized in this
license, of resume guch activities in the vicinity of a property
diseovered during conpstruction, until informed that the reguire-
merts of this article have beEn fulfilled.

Article 407. The 1icensee Ehall gonsult with the U.5, Fish and

wi1411fe Service, the National Partk Cervice, and the Connecticut
Departmant of Environmental Protection to determine any meASUCES
necessary to prowvide public access te project lands and waterE
and to enhance recreational gpportunities at the project. Within
1 year from the date of issuance of this license, the licensee
ghall file a repert on thege findings with the commissicn, and
shall file for Commission approval B plan to implement any meas=
ures that have been determined necessarcy to provide public access
and ko enhance recreational opportunities at the project. The
licenses shall include in the filing documentation of consulta-
tipn with the aforementioned !;un:iil.

Article 408. (=) 1In acordance with the provisions of this
article, the licensee shall have the authority to grant permission
for certain types of use and occupancy of project lands end weters
and to convey cartain interests in project lands and Waters for
certain other types of use Band OCCUPANCEY. without prior Commission
approval. The licensee may exercise the authority only i{f the
proposed use and oCCupancy iszconsistent with the purposes of

1oe | 1ot i e
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protecting and enhancing the Ec ie, recreational, &and msther envi=
ronmental values of the project. For those purposes, the licensee.
shall alsoc have epntinuing responsibiliry to supervise and control
ths uges and occupancies for which it grants permission, and to
manitor the use of, and enkure compliance with the covenants of the
instrument of conveyance for, any interests that it has conveyed,
under this article. 1f a permitted use and oecupancy violates eny
condition of this article or any pther condition imposed by the
licensee for protection and snhancement of the project’s gcenic,
recreational, or other environmental velues, or {f a covenant of a
conveyance made under the authority of this article is viclated,
the licensee shall take any jawful action necessary to correct the
viclation. For a permitted use or secupancy. that action includes,
if necessary, cancelling the permission to use and occupy the
srojest lands and waters and requiring the removal of any non=com=
plying structures and facilities.

{8} The types of use and cccupangy of project lands and
waters for whieh the licensee may grant permission withosut prior
Commission approval are! (1) landscapp plantingsiy (2) men-
commercial piers, landings, boat docks, or similar gtructures

and facilities that can accommodate NG more than 10 water craft

at a time and whers said facility is intended to serve single-
family type dwellings: and (3) embankments, pulkheads, retaining
walls, or similar structures for erceion contrel to protect the
gxisting shoreline. To the extent feasible and desirable to DIO™
tect and enhance the project's scenic, recreational., and other
environmental values, the licensee shall regquire multiple use and
oecupency of facilities for access to project lands er waters. The
ljicensee shall also ensure, to the satisfaction of tha Commission's
avthorized represeatative. that the uses and pecupancies for which
it grants permission are maintained in good repair and comply with
applicable state and lezal health and gafety requirements. Before
granting permission for epnstruction =f bulkheads or retaining
walls, the licensee ghall: (1) inspect the site of the proposed
econgtruction, (2) consider whether the planting of yegetation oF
the use of riprep would be adeguate tg control erosion at the Bite,
afd (1] determine that the proposed constructieon is nesded and
would not change the basic contour of the reservolr shoreline. To
{mplement this paragraph (b), the licensee may, among gther things,
establish & program for {gsuing permits for the gpecified types of
use and cccupancy of project lands and waters, which may be subject
to the payment of a reascnable fee to cover the licensee's coBts of
administering the permit progrem. The Commission reaserves the
right to reguire the licensee to file & description of its gtandards,
guidelines, and procedures for implenenting this paragraph (b} and

to reguire modification of those standards, guidelines, or procedures.

14 i
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{c) The licensee may convey easements or rights=of-way
across, or leases pf, project lands for: (1) replacement, expan-
sion, realignment, or mainte€nance of bridges and roads for which
all necessary state and federal approvals have been obtained; (2]
storm draing and water maingy (3) sewers that do not discharge into
project watersy (4] minor access roads: (5) telephone, gas, and
electric vtility distriputian lines: {6} non-project overhead
electric transmission lines that do not require srection of support
structures within the project boundlr{i {7) submarine, overhead, or
underground ml{nr telephone-distribution cables or major electric
distribution 1ines (69=kV or less); and (B) water intake or pumpling
facilities that do not extract more than one million gallons per
day from a project reservoir. WNo later than January 31 of each
year, the licensee ghall file three copies of a report briefly
describing for each conveyance made under this paragraph (c) dur-
ing the pricr calendar year, the type of intersst conveyed, the
location of the lands subject to the conveyance, and the nature of
the use for which the interest was conveyed.

(4) The licensee may convey fee title to. easements oF
rights-of-way across, of leises of project lands for: (1) con-
gtruction of new bridges or roads for which all necessary stata and
federa]l approvals have been-obtained; (2) sewer oOC affluent lines
that discharge into project waters, for which all necessary federal
and gtate water guality certificates or permits have been obtained:
{3) other pipelines that cross project lands or waters but do not
discharge into project waters: {4} non-project overhead electric
transmission lines that reguire eraction of support Etructures
within the project boundary, for which all necessary federal and
state approvals have been obtained: (5) private or public marinas
that can accommodate no more than 10 watercraft at a time anc are
located at least one-half mile from any cther private or public
marina; (6) recreational development consistent with an approved
Exhibit R or appraved report on recreational rescurces of am Exhibit
Es and (7) ether uses, if: {i} the amount of land conveyed for a
particular use is five acres or less; (ii) all of the land conveyed
is located at least 75 feek, measured horizentally, from the edge
of the project reservoir af normal maximum surface elevation; and
{iii) no more than 50 total acres of project lands for sach project
development are conveyed under this clause (d)(7) in any calendar
year. At least 45 days b=fore conveying any interest in project
lands under this paragraph (&), the licensee must submit a letter
to the Director, Office of Hydropower Licensing, stating its intent
to convey the interest and briefly describing the type of interest
and locatien of the lands fo be conveyed (a marked Exhibit G or K
map may be used), the nature of the proposed use, the identity of
any federal or state agency pfficial consulted, and any federal cor
state approvals reguired for the proposed use. Unless the Director.
within 45 days from the filing dake., regquires the licensee to £ile
an application feor prior approval, the licensee may convey the
{ntended interest at the end of that period.
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{e) The follewing additional conditions apply to any
intended conveyance under paragraphs le) or (d) of this article:
to the payment of a reasonable fée to cover the licensee's coste of
administering the permit programi The Cemmission reserves the
right to require the 1icensee to-file a description of its standards,
guidelines, and procedures for implementing this aragraph (B) and
to require modification of those standards, guidelines, or procedures.

{1) EBefore conveying the interest, the licensee shall
consult with federal and state fish and wildlife or recreation
;3;?=1"i as sppropriate, and the etate Historic Preservation

cer.

{2} Before conveying the interest, the licensee shall
determine that the proposed use of the lands to be conveyed is
not inconsistent with any approved Exhibit R or approved
report on recreational resources of an Exhibit Ej or, if the
project does not have an approved Exkibit R or approved report
on recreational resources, that the 1ands to be conveyed do
nat have recreational value.

{3) The instrument of conveyance must {nclude covenants
running with the land adequate to ensure that: (i) the use of
the lands conveyed shall not endanger health, create 2 nuisance,
or otherwise be incompatible with overall projest recreational
use; and (ii) the grantee shall take all resscnable precautions
to ensure that the constructioen, cperation, and maintenance of
structures or facilities on the conveyed lands will sceur in a
panner that will pretect the scenic, recreational, and environ-
mental values of the project.

{4) The Commission reserves the right to regquire the
1{censee to take reasonable remedial sction to correct any
vioplation of the terms and: conditions of this article, for the
protection and enhancement: of the project’s scenic, recreational,
and pther environmental values.

{£] The conveyance of an interest in project lands under this
article does not in itself change the project boundaries. The
project boundaries may be changed to exclude 1and conveyed under
this article only upon approval of revised Exhibit G or K drawings
{project boundary maps) reflecting exelusion of that land. Lands
conveyed under this article will be excluded from the project only
upon & determination that the lands are not necessary for project
purposes, such as cperation and raintenance, flowage, recreation,
public access, protection of environmental resources, and shoreline
eentrel, including ghoreline sesthetic values. Absent extracrdinary
circumstances, proposals to exclude lands conveyed under this
article from the project shall be consolidated for consideratien
when revised Exhibit G eor K drawings would be filed for approval
for other purposes. -5

1401 Walnut St, Suite 420, Boulder, Colorado 80302 | office: 303.440.3378 fax: 720.420.9956
www.gravityrenewables.com

92



- 13 =

1
(g) The authority grantee to the dieanses wnder SO U ok
t apply to any part of the pu 3
:::ltngzld Egl{il included within the project boundary

(F) This order is issued under -utharigyidcizgzt:: ::'tht
Director and is final unless appealed under : 'i|IUIﬂ=I o
Commission by any party within 30 days from tht e o B e
this sroee, riling ay aoeesl S5TLT0h DL order. e dicenter's

date BpEC i
:iiizi: g:d:;pizl.:iis order shall constitute acceptance © e
licenze.

.- g | e f‘-_' _:.____:,.__..
T et ;".:::r..\.

fred E. Springer
Acting Di}entar. office
of Hydropower Licensing
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ENVIRONMMENTAL ASSESEMENT

DIVISION OF ENVIRONMENTAL ANALYSIS, OFFICE OF HYDROPOWER LICENSIKG

" FEDERAL ENERGY REGULATORY COMMISEION
nuinubiug-rivn Mile Pond Project
FERC No. 5062-000==Connecticut
June 20, 19B6

1. AFFLICATION

Diamond Power Corporation (applicant) applied on June 22, 1981,
for a mejor license, 5 megawatts (MW) or less, for the Quinebaug-
Five Mile Pond Project. The application was supplemented on
wovember 2, 1881, April 10, April 17, and July 1, 1585, and
February 24, 1986,

The Quinebaug-Five Mile Pond Project would be located on the
puinebaug and Five Mile Rivers, in the towns of Brooklyn and
Eillingly, in Windhan County, Connecticut (Eigure 1}. The
puinebaug River is a tributary of the Tharmes River, which dis-
charges into Long Island Sound. HNo federal lands would be in-
cluded within the project boundary.

1I. FRESOURCE DEVELDPMENT
A. Furpose

The proposed project would provide an estimated annusl generation
of B,562,000 kilowatthours (kWh) to the Connecticut Light and
Power Company, & local utility.

B. Need for Power

avallable data show that growth in the demand for electric power
and energy will continue. Given positive load growth and an
existing generating resource base, a need for additional generat-
ing resources can be projected to exist in the future for any
power system. additional resources would have to be obtained for
any system at some time in order to meet projected additional
lead reguirements with the same degree of rellability reguired by
an existing criterion for the system. Timing of the need would
vary in different systems, depending upon such factors as the
rates of load growth, the load characteristics, the available
existing power resources, and the reliability criteria established
for each system. A pOwer generating facility may, however, te
added to a system before & generating resource deficit exists,
{#, over its cperating life, the generating additien provides
benefits that would not be available through operatien of the
system without the addition.

The proposed project is located in the Wew England Fower Fool
{NEPDOL) ares of the Northeast Fower Coordinating Council (WPCC)
region. In the april 198§, Regional Reliability Council's
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coordinated bulk power susply program, NEPOOL projeckts average
annual growth rates of 2.4 perceht for summer peak demand anc-
2.6 percent for annual energy reguirements. Existing generating
resources in the NEPOOL area s &f January 1, 1986, include
approxirmately 17,000 HW of thermal generating capacity. An
additional 4,800 MW of thermal capacity are projected for instal-
lation in the next 10 years to meet load growth in the asrea.

gecause of the small size of the proposed preoject in relation

to the existing and projected generating capabablility in the
NEPOOL area, the traditional approach of linking project develop-
ment with & forecasted need for a specific project is inapplicable
tc assessing need for the proposed project.

The small size of the project ensures that the project power
would be integrated into the existing generating resource base
without the temporary overbullding commonly sssocisted with
bringing large power projects en=1ine (initiating commercial
cperation). Moreover, {n accordance with the Federal Power AcCt,
the schedule for the project can be made to accommodate uyncertain
market conditions to some extent DYy the licensee's delaying
commencement of construction as much as & years after the license
is issued.

The power from the project would be useful in meeting a smail

part of the need for power projected by the HEPOOL. From the time
the project goes on-line, i+ would be available to displace fossil~-
fueled power generation in the NPCC region thereby conserving
nonrenewable fossil fuels and reducing the emission of noxious
byproducts caused by the combustion of fossil fuels.

£. Economic Feasibility

Projected avoided costs in the northeast region, {dentified by
the staff, range from & low of 41 mills per kWh to a high of
sSput A5 mills per kWh. Since the ltvtlfzed cost of energy from
the project is estimated to be 72 mills per kWh the staff is
reascnably confident thet there will be a market for the project
power at a price sufficient te support the project's eonstruction
and operation.

The applicant anticipates that it will obtain & power sales
contract based on Public Utilities Regulatery Policy Act (PURFA)
rates. The staff's analysis reaches no conclusicn as to the
applicant's ability to achieve gualifying facility status for
the proposed project under section 201 of PURPA.

p. Comprehensive Development

The proposed Quinebaug Project's five units of 75, 150, 310, 510
and €25 kilowatts (kW), respectively, have & combined maximum

1401 Walnut St, Suite 420, Boulder, Colorado 80302 | office: 303.440.3378 fax: 720.420.9956
www.gravityrenewables.com

L TE ]

95



--3 = |

- L] | =
nydraulic capacity of 3,054 cubic feet per second (cfs). The
Five Mile development's two units of 193 kW each have a eombined
hydraulic capacity of 200 cfs. The minimum b¥pl!l flows for the
Quinebaug and Five Mile developments are 77 cks and 15 efa,
respectively. The proposed 75-kW unit would generate power from
the Quinebaug River bypass flows. The river lows for each of
the two developments exceed the hydraulic capecities of the units
about 20 percent of the time. '
The project develops a gross head of about 26 feet at the
Quinebaug site and a gross head of about 30 feet at the Five
Mile mite. Head losses through the zanals result in average
net hydraulic heads of about 25 feet arid mbout 29 feet for the
Quinebaug and Five Mile sites, respectively.

The applicant estimates that the project would generate about
8,562,000 kWh annually. The staff £inde this estimate of annual
generaticn reasonable. i

Heither site has a streesm ?.gt, so the applicant used stream

gages (nos. 01125200 and p1126000) on the Quinebaug and Five Hile
Rivers, respectively, upstream of the project sites and prorated
the streamflow data based on the size of the drainage basins. The
staff agrees with the applicant's methodoleogy for the estimated
streamflow. -

The Commiseion's Planning Status Report for the Thames River

Bagin (Federal Power Commissionm, 1965) digcusses the existing water
resaurce developments and reconnaissance ievel plans of poasible
future developrment within the basin. The project does not conflict
with any existing or planned development or with any pending
applicaticns for exemstion, license, OF preliminary permit.

In sumnary, the staff's analysis shows that the proposed project
ig properly designed to develop the hydropower potential of the
Five Mile and Quinebaug Rivers.

111. PROPOSED PROJECT ARD ALTERNATIVES

A. Propesed Project

1. FProject Descripticn

guinebaug River Development

Rojak Dam is located on the Quinebaug River just upstream from its
confluence with the Five Mile River (figure 2). The dam is 14

feet high and 250 feet long, and impounds an B5-acre reservolr
with & storage capacity of 283 acre-feet. Gates in the right end
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of Rojak Dam allow water to flow into the J0-foot-wide, T-foot-deep
Quinebaug Canal. Twe tailraces associated with the remains of
mills return flows to the river 625 feet and 900 feet downstream
frem the canal headgates.

The applicant weuld dredge the canal, repair the masonry walls, =

and seal off the upper tailrace. The uprll:lnt would build a

small powerhouse at the Ouinebaug Canal intake. This powerhouse

would contain one 75-kW bulb turbine that would utilize the

mininum £low release for the Quinebaug River pevelopment. The

applicent would algo build a new concrete poWwerhouse at the lower

tailrace. This powerhouse would contain four vertical Francis

turbines with installed capacities of 150, 310, 510, and 625 kW.

The total generating capecity of the Quinebaug River Development

would be 1,670 kW. A new tallrace would be cut in the bedrock.

A new, 2.3=kilovolt [(KkV) transmission line, approximately 200

feet long, would interconnect with an existing 12.5-kV distribution

line owned by the Connecticut Light and Fower Company. The

applicant would extend the road to Rojak Dam, and would build a

?;: road to the lower powerhouse gite (Dimmond FPower Corporation,
5).

Five Mile Pond Development

The existing Five Mile Pond Dar is located on Five Mile River

about 1,050 fset upstream from the confluence of Five Mile River

with the Quinebsug River (figure 2). The dam iz 16.5 feet high

and 135 feet long, and impounds a 65-acre reservoir with a storage

capscity of 260 scre-feet. Gates located at the end of the dam

are inoperable, and allow f#1lpws to enter the Five Mile Canal.

The canal i= 20 to 30 feet wide ard 12 feet deep, and extends

south for 450 feet to a 10-foot-diameter penstock opening in the

Pan-National Mill. A turbine room is located in the basement of

the Pan-National Mill. The existing teilrace consists of a con- L
crete box culvert extending underneath the roadbed of Connecticut :
Route 6 into the Five Mile River. About 280 feet downstream from

the cansl headgates, a debris sluice, its gate missing, allows

canal flows to fall 14 feet to the Five Mile River and & concreie

wsll blocks the canal, 35 feet beyond the sluiee (Diamond Power

Corporation, 18B1).

The spplicant proposes to clean the Five Mile Canal, to construct

a2 low-flow-release gate in the canal wall, and to remove the
econcrete wall blocking the canal. Two horizontal Francis turbines
with a combined generating capacity of 386 kW would be installed

in the existing turbine room. The spplicant would use the existing
tailrace to return flows to the Five Mile River. A new, 2.3-kV
tranemission line, 120 feet long, would extend to an existing
12.5-kV distribution line owned by the Connecticut Light and
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Fower Company (Diamond Fower tﬂ%pnrltion. 1985). The applicant
would cperate both developments in a run-cf-river mode.

2. Preposed Mitigative Htaiuri}

The applicant proposes to avold significant historic sites in the
project srea (see mection V.A.7.) where possible, document histeric
structures that would be physically altered in accordance with the
stancards of the Historic American Engineering Record of the Depart-
ment of the Interior, construct project facilities so as to be
visually compatible with significant historic structures in the
vicinity, and record any historic archeclegical remains that may

be affected by the project, or that may be discovered during project
construction. Decumentatien of identified sites would be undertaken
prior to any construction that would affect such sites (Raber and
McBride, 1%86).

purins preject construction, tRe applicant would use signs, adeguate
detours, and accommodative construction scheduling to minimize the
disruption of local traffic. The applicant proposes t2 use stone
riprap to protect areas having the potential for erceion as &
measure to 1imit increases in turbidity and sedimentation caused

by project constructien.

The applicant would operate the project in run-pf-river mode to
protect the sguatic biocta upstream and downstream of the project
dars from rapid changes in water flow and level. The applicant
proposes the installetion of trash racks and screens, and the use
of mn intake design to maintain low epproach velocities, 28
measures to prevent entrainment and turbine-related mortality of
fish during project operation..

B. Alternatives to the Proposed Project

Hydroeiectric projects are unigue in the electric power generation
£igld, because of their rugged machinery, high reliability, low
operating and maintenance costs, leng life, and use of a rene-able
respurce. These characteristics, plus potential markets based on
electric utility svoided costs and tax advantages such as repid
amertization and energy credits, have made small hydroelectric
project development an attractive business venture for many and
have fostered a considerable ameunt of competition for the more
feasible hydroelectric projects.

The nurber of undeveloped and economically feasible hydroelectric
sites is finite and limited. Generally, the criteria considered in
the selection of hydrocelectric project sites are: (1) adegquate
streamflows (2) favorable topography or maximum hydraulic head
{£al1l) in @ short run of the stream (horizental distance); (3]
accessibility; (4) aunil:bill%- of electric transmission system:

13
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{5) minimum water release; and (6) environmental effects. 1f
the epplicant is not an electric utility, the alternative Is not
to construct the project.

1# the project is not constructed, the energy of falling water
will continue to be wasted and the power that would have been
developed will eventually be provided by nonrenewable fuels.
wWith regard to considering other nonpassive generation from
renewable resources instead of the project, it is presumed these
projects will be installed when commercially and economically
feagsible., Likewise, whether the project {ig built or not, the
{nstallation of passive devices using renevable resources and
energy conservation efforts will both continue until the market
ig saturated or until these installations beccme uneconomical.

C. Alternative of Wo Actien

No action would prohibit the applicant from constructing the
proposed project. Wo actlon would mean no alteration of the
gxisting environment and nc use of the potential hydropower that
could be derived from the project.

TV. CONSULTATION AND COMPLIAWCE
A. Agency Conmsultation

The Commission's regulations reguire prospective applicants to
consult with the apprepriate resource agencies before f£iling

an applicatien for license. This econstitutes an initial step

in compliance with the Fish and Wildlife Coordination Act,

the Endangered Specles het, the National Histeric Preservation

A=t, and other federal statutes. Prefiling consultation must be
complete and nust be documented ip accordance with the Commissicn's
regulations,

Afrer the Commission accepts the spplication, formal comments
may be submitted by cencerned entities during the pudlic notice
pericd. In additien, organizations and individuals may petition
to intervene and become a party to any subseguent proceedings.
The comments provided by concerned entities are made part of the
record and are considered during the review of the proposed
project. The following entities commented on the application
subseguent to the public notice, which was issued on January i1,
1882. .
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Commenting entity bate of letter

pffice of the State Historic February B, 1982
Preservation Dfficer

Department of the Army, New England March 19, 1982
Division Corps of Engineers

Environmental Proteciion Agency March 23, 1882

Connecticut Department of Environmental April 1, 1982
Protectieon

U.S. Fish and wildlife Service April 2, 1982

The spplicent responded to the agency comments in a letter dated
June 17, 19B2.

B. Water Quality Certjfication

On October 4, 1983, the Connecticut Department of Environmental
Proteztion (DEP) issued a water guality certificate for the pro-
posed project, as authorized in section 401 of the Clean Water
Act.

V. ESVIRONMENTAL ANALYSIE
A. Proposed Project

The staff's analysis shows that adverse effects of the proposed
project on visual and sociceconomic resources would be insigni-
ficant.

1. General Description of the Locale

The hanks of the Rojak Dem impoundment are gently slepimg, wooded,
and undeveloned. Several small areas of forested wetland, scrub
shrub wetland, and emergent watland are lecated in the impoundment.
pDownstream from Rojak Dam, the Quinebaug River is lined by steeply
sloping, wooded banks.

The banks of Five Mile Pond are moderately sloped, and are lined
with lightly wooded areas interspecsed with open areas. Some
residential and light commercial development has occeurred aleng
the lower end of the impoundment. Downstream from the Five Mile
Pond Dam, the left bank of the Five Mile River is forested; the
right bank consists of a retaining wall between the dam and the
Main Street bridge. i
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2. _Seclogy ant Eaile

sffected Environment: gedrock in the project area is Quinesaugy
¥Formecion tneiss, wnich forms outcroppings at er fmmediately
below both dams and at many places in the project area. The Five
Hile Pond Dam and Canal area WaE originally part of a sandy loam
hill, developed on stratified drift between the two rivers.
sandy loam soils algo oceur in the acea ef Rojak Dam and the
Quinessug Canal, but bedrock is at or {mmediately below the
surface over much of the ares (Raber and McBride, 19B6) .

The banks of the Five Mile Pend and the Rojak Dam impoundment ArE
nener111{ compesed of sand, clay, or steny gravel. The river
channel is composed of cobbles and ledge for almost all of the
distance from the dame downstream L9 the point where the Quinebaug
canal jeoins the river, and the banks are rocky (piamond Fower
Corporation, 1981},

Envirnnmintll irpects and Recommendations: Ranovating the exist-
ng powWer canals and constructing the new powerhoug® and tailrace
on the Duinebaug River would cause minor, short-term increases

in soil erosion, sedimentation, and turbidity. The applicent,
after consultation with appropriate presource agencies, and before
grarting any jand-clearing ©OF graund-di:turhing activities,
should prepare & plan to control erosion and gedimentation at the
project.

unavoidable Adverse Imgnct:u some minor, ghort=term, localized
Berosi0n And SE imentation would be unavoidable during construction.

3., Water Resources

affected Environment: The Quinebaug River originates in southern
Passechusetts Bh0 FLOWS npp:n}imltely 40 miles south te its con=
fluence with the chetucket Riwver, the major tributery of the
Thames River. The Quinebaug drainage area at Rojak Dam encor=
passes 384 squire milee of rolling terrain that contains BuburbAn,
rural, and ucban development. The gradient of the guinebaug
River above Rojak Dam is npprn:ln:tely £ feet per mile.

The Five Mile miver originates in northeastern Connecticut and
flows .ppraximatuly 20 miles‘to its cenfluence with the Quine-
paug River. The drainage arés of Five Hile River encompasses
77 sguare miles of rural, suburban, and farested lands. The

gradient of Five Mile River i8 apprnxlmltlly 1t feet per mile.

The flow of the guinehsug River at Rojak Dam is grestest in
spring primarily becaust of rainfall, with maximum monthly
average flows of about 1,240 cfs in March and April. Lovw
flows occur in the summer mopths, with minimum monthly awvers
age f£lows of about 220 cfs ih July and August. The mean flow

E
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is 576 cfs end the mean low flow over 7 consecutive days with
8 l0=year recurrence (7010} is 7.7 cfs.

The flow pattern of the Five Mile River is similar to that of
the Duinebaug River, with maximum monthly average flows of about
238 cfs in March and April, and minimum menthly average flows of
about 58 efs in August and September. The average flow is 119
cfs, with & 7010 flow of 1.5 cfs.

I-zroved treatment of industrial and sewage discharges over the
past 20 years has greatly improved water quality in the Quinebaug
Fiver. DEF presently classifies water quality in the Quinebaug
River a= Class C, which is not considered to be acceptable for
swimmiap. Despite the Class C designatien, the Quinebauo River
in the project area probably meets the state's minimum digsclved
oxygen (DO} standard of 5.0 milligrars per liter (mg/l) for Cless
B water (personal communication, Arthur Major, Connecticut Depart=
T;:t of Environmental Protection, Hartford, Cennecticut, May 2B,
6).

BEP classifies the Five Mile River as Class Bc water, which is
suitable for swimming and coldwater fish habitat, and which has
a DO level higher than 5.0 mg/l.

Envirenmental Impacts and Recommendations: The repair of the
existing fac tiet arz cther construction activities would cause
increased sedimentation downstream from the project site. The
applicant proposes to minimize sedimentation and turbidity by
using stone riprap in areas of the streambed that could be eroded.
The applicant should incorporate the use of riprap into a compre=
heneive soil ercsion and sedimentation control plan to ensure the
protection of the water guality in the Quinebaug and Five Mile
Rivers.

Unavoidasle Adverse Imoacts: A minor, short-term increase in
Bedimentation And turbidity would cccor during project con-

struction.

4. Fishery Resources

Affected Eavironment: The Quinebsug River supports & mixed
colgwater and warmwater fishery. Species inhabiting the Quine=
baug River include brook trout (Salvelinus fontinalis), brown
trout (Salme trutta), rainbow trout (Salmo gairdneri], chain
pl:ktrt! (Esox niger), largemocuth bass [Ficropterus salmoides),
redbreast sunfis Leporis auritus), and various members ol the
minnow family Eyp:ini&au. though some natural brook trout
populations occur, the majer portion ef the trout fishery is
supported by the stocking of hatchery fish, predominantly brown
trout (Connecticut Department of Environmental Protection, 1985).
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The Five Mile River supports & ¢u1duat|L fishery of broek, brown,
and rainbow trout. As with the Quinebapg River, hatchery oper=
ations support most of the fishery. Other species found in the
Five Mile River include’white sucker (Catestoous commersoni)

and various minnows. :

The Thames River Basin, including the guinebaug and Five Mile
Rive-s, histerizally supported populations of anadromous fish,
including Atlantic salmon (Szlmo salsr), pmerican shad (Alosa
sapidigsima), blueback herring [A. Sestivalis), and alewile

IE. seudoharengus). The construction of impassible dams was
a~mejor factor in the elimination of Atlantic salmon and
Americen shad from the Thames River Basin. FRemnant populations
of river herring (alewife and blueback herring) remain down=
gxream from the Greenville Dam (£igure 1).

Environmental Impacts and Recommendations: Froject operation

wou reduce ows in the 1, =fpot-long bypass reach below the
Rojak Dam and in the g00=-foot=1ong bypiss reach below the Five Mile
Pond Dam. The reduced flows would redice the habitat available

to fish below the project dams and would interfere with the up=
stream passage of Atlentic salmon and Amgrican shad currently
scheduled for restoraticn to the Thames River Basin.

The U.5. Fish and Wildlife cervice [FwS) recommends the dis=-
zharge of continuous mininum flows of 77 cfs below Rojak Dam

and 15.4 cfs below Five Mile Dam in order to maintain suitable
aguatic habitat for resident and migratory £ish between the

dams and tailrace discharges. DEP, in the letter of comment of
april 1, 1982, originally recommended that the applicant operate
the project in a run-ci-river maode and maintain continuous minimum
flows of 23 to 77 cfs below Rojak Dam and 12 to 15.4 cfs below
Five Mile Pond Dan. Hewever, in the lstter dated October 4,
19§3, issuing water guality cercvification, DEP recommends flows
of 77 cfs and 15 cfs below Rojak par and Five Mile Fond Dam,
respectively.

The applicant agrees to provide minimum flows of 77 cfs below
Rojak Dam and 15 cfs below Five Mile Pond Dam. The applicant
should cperate the project in B run-of-river mode and should
maintain minimum £lows of 77 cis and 15 cfs in the bypass reaches
nelow Rojak Dam and Five Mile Pond Dam, respectively, to maintain
aguatic habitat for fish below the project dams .

Project ocperation could cause entrainment and turbine-related
mortality of f£ish from the proiect reservoirs. To prevent fish
sntrainment, the spplicant proposes to install trash racks and
f£igh screens on the powerhouse intakes, and design the intakes to
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reduce approsch velocities, Thgre is no evidence a2t this time
that the operation of the proposed project would cause signifi-
cant turbine-related mortality of fish. Resident fish are not
Lnown to move downstream past the project damz and trout are
not stocked in the project rlstrvnﬁrt. The applicant, therefore,
ghould not be required to install fish screens. 1f in the future,
{t {g determined that turbine-related mortality of fish {s signifi-
cant, the Commission by its own action or b recormendation frem
FWS or DEP, may order the installation of !{:h gcreens or other
structural on operticnal modifications for the potectien of
fisheries resources.

The Thames River Basin is scheduled for anadromous fish restor-
ation as part of a cooperative effort between the FWE end DEF.
The major target species for the restoration are Atlantic salmon
and American shad.

FWS and DEP recommend that the applicent construct fish passage
facilities at Rojak Dam and Five Mile FPond Dam after the com-
pletion of fish passage facilities at downstream dams. Currently,
three impassable dams prevent the upstream migration of anadromous
f#ish to the Rojak Dam and the Five Mile Pond Dam. The construction
of fish passage facilities at the Greenville, Tunnel, and Aspinook
Pond Dams is scheduled for completien in the 1990's. Fish passage
farilities at the Rojak Dam and the Five Mile Pond Dam are also
targeted for the 1990's (personal communication, Peter Minta,
Fishery Biclogist, Connecticut Department of Eavironmental Fro-
tection, Fartford, Connecticut, May 14, 1986). The cperaticon

of fish passage facilities at the project dams would allow direct
access to 652 acres of shad spawning and nursery hebitat in the
Quinebaug River and would allow Access to substantial spawning and
rursery habitat for both salmen and shad (Connecticut Department
of Envirenrmental Protection, 19858).

The mpplicant accepts the obligatien to provide fish passage
facilities. The successful restoration of Atlantic salmon and
American shad to the Thames River Basin necessitates the con-
struction of upstream and downstream figh passage facilities at
the Rojak amd Five Mile Pond Dams. The applicant therefcre
should file plans for fish passage facilities at the irnjcct
dams for Cormission approval, within 6 months after the start
of construction of fish passage facilities at the downstream
Aspinook Pond Dam, and should complete f£ish passage facilities
at the Rojak Dam and the Five Mile Pond Dam within 1 year after
the completion of fish passage facilities at the Aspinook Fond
Dam. *

Unavoidable Adverse IMpSCLS: lone.
§. Terrestrial Resources P

pffected Environment: The praject area is vegetated with &
hardwood forest, mace up of tree species such as red oak

(Quercus rubral, white cak (Q. alba), black oak (2. velutinal,
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ghagbark hickery (Cacya ovatal, red maple (Acer rubrum), sugar
maple (A. saccharuml, and willows (Salix Spp- - onilers
present in the project ares are white pine (Pinus strobus) and
herlock (Tsuge canadensis) {pDiamond Power Corporation, El).
Hildlilelgtlii:!ng tThe lands arcund the impoundments 1“;1“5!
raccoon (Procyon loter), striped skunk (Mephitis mephitis),
woodchuck (Marmcta monax), cottontail rhEEEt [E!lvlglﬁu!

floridanue), gray sguirrel (Sciurus carolinensis), and eastern
Thipmunk (Iesmias strimtus). ~Mallard duck (Anes platvrhynchos',
black duck [Anes rubripes), and wood duck (Aix sponsal, an lue=
winged teal TAnas discors) use the lands and waters of the pro-

posed project as HEEitat (Diamond Power Corporatien, 1981).

Environmental Impacts and Reccmmendations: Trees and shrubs
growing on the dame' BbUtmERtE An the canals' walls and in the
dry section of the Five Mile Pond Canal would be removed to en-
sure the stability and efficient cperation of the existing
structures. The applicant would alse remove trees to gain
access to the headgates of the Rojak Dam for repair work and in
order to construct the Quinebaug River powerhouse.

The removel of trees and other vegetation, increased noise, and
human activity would cause wildlife to avolid the project area
during the 1B-month=-long construction peried.

Unavoide=le Rdverce Impacts: wildlife would avoid the project
aref during the —month-long constructien period.

6. Threatened and Endangered Species

affected Environment: No plant or animal species federally
YTcted at threatened or endangered are known to eceur in the
project area (perscnal communication, Ron Joseph, Fish and
Wildlife Biologist, U.S. Fish and Wildlife Service, Department
of the Interior, Concord, New Hampshire, June &, 198E).

Environmentsl Imoscts and Fecommendations: None.

Urnavoidable Adverse Impactm: Hone.
7. Cultural Resources

Affected Environment: The applicant has conducted an archeslegical
ang historical survey of the project area (piamond Power Corporation,
1985; Raber and McBride, 1886). The survey indicates that several
histeric structures and archeclogical remains associated with the
puinebaug Mill-Quebec Equare Historic District (District) and the
pDanielsen Cotton Company {Company) would be affected by the con-
struction of project facilities. The District is listed on the
National Register of Historic Places. The Company is considered
eligible for inclusion in the National Register (Raber and McBride,
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18EE; letter from ¥s. Dawn Madox, Deputy GState Historic Preserva-
tion officer, Office of the State Histerie Preservation Officer
af Connecticut, Hartford, Connecticut, March 10, 1s86).

The survey déid not preduce an inventory of any prehistoric sites,
The potential of project construction for affecting any buried pre-
historic sites is minimal (Raber and McBEride, 139B6).

Environmental Imoects end Recc--endations: Several histeric
Structures and aress o! hiEcori. archeological remains within
boundaries of the District and the Company would be physically
altered or removed by project construction activitles. The
applicent and the Connecticut State Histerie Preservation Officer
[EHPO) concur that some of the project’'s Impacts would have an
adverse effect on the historical integrity of the District and

the Corpany. Other impacts would net be adverse (Raber and McBride,
1986; letter from Ms. Dawn Maddox, Deputy State Historic Preserva-
tion Officer, Office of the State Histeric Preservaticn Officer for
connecticut, Hartferd, Connecticut, March 10, 1988).

To minimize impacts to the District and the Company, the applicant
should implement the cultural resources management plan recommended
by the SHPO, es described in a letter to the applicant (letter
from Ms. Dawn Maddox, Deputy GState Historic Preservation Dfficer,
Dffice of the State Historic Preservation Officer of Connecticut,
Hartford, Connecticut, Merch 10, 1886). The plan incorporates

the applicent's recommendations for mitigating the effects of the
project and includes other measures to ensure the protection of

the District and the Company and the proper recording, curation,
and digsemination of information about the histeric structures

and archeclogical remains that would ke affected by the project.

Tf the asplicant discovers any previously unidentified archeo-
logical or historic sites during the course of constructing or
develoning project works or other facilities at the project, the
spplicent should halt ennstruction and development activities in
the vicinity of the s¥tes, and should consult A gualified cultural
resources smecislist and the SHPO about the eligibility of the
sites for listing in the Raticnal Register of Historic Places and
about any measures needed to avold the gites or to mitigate effects
on the sites,

Unavoidable Adverse Impacts: Several component historic structures
2nd archeological areas of the District and the Company would be

altered or removed.
g8. Recreation and Other Land and Water Uses

Affected E-vironpens: Recreational use pf the Rojak Da= impooni-
ment an Tve Mile Pond chiefly consists of fishing by local
residents (Diamond Power Corperaticn, 1881). Ne public access
sreas or recreational developments exist in the project area.
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Ervironmental Impacts eand Recompendaticns: FWS recommends that
the applicant provide access for anglers to all project waters,
except where such access would jeopardize personal safety, and
pEP recommends that the applicant provide public access to the
Quinebaug River portion of the project area. The applicant does
not propose any recreational develcpment at the project, citing
poor accessability and poor water quality as reasons for not
expecting a substantial increase in recreational use of the pro-
ject (Dismond Power Corporatiecn, 1581). The applicant states
that it would cooperate with the state or with the town of
Killingly in the formulation of plans for recreational develop-
ment.

- 14 =
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The applicant, FWS, and DEF {dentify poor public sccess to the
two impoundments as a major factor in the low recreational use
of the impoundments. The applicant therefore should consult
with the aforementiocned sgencies to determine the feasibility of
providing public access to project lands and waters, and should
irplement measures as necessary to provide amccess and enhance
recreational opportunities at the project.

Unaveidable Adverse Impscts: Kone.
B. Alternative of Ne Actien

Imnlenentation of the no-sction slternative would not change
the existing physical or biclegical components of the area, but
would preclude the use of the renewable water rescurces of the
DuineSaug and the Five Mile Rivers for generating electricity.

€. HRecommended Alternative

The proposed project {s the recommended alternative, because
electricity generated from a rénewable resource would be sold

to Connecticut Light and Power:Company, thus lessening the use
of existing fossil-fueled, stepm-electric generating plants, aad
because the environmental effects of constructing and operating
the project would be minor.

vi. FINDING OF NO SIGNIFICANT IMPACT

Miner soil erosion and increased sedimentation and turbidity would
pecur during project constructjon. Wildlife would avoid the project
area during the 1B-month-long constructicn period. Histerie
structures and archeclegical components of the pDistrict and the
Company would be adversely affected by the construction of project
facilities, but these impacts would be minimized by implementing

2 =itigative plan recommended by the €¢rn, The plan would elso
ensura that other effects of the project on the District and the
Company would not be adverse.

=il e
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Implenenting the applicant's and the staff's proposed mitigative
—ensures would ensure that the environmental effects of project
construction and operation would be insignifieant.

In accordance with the Wational Environmental Policy Act of 196%,
this environmental assessment was prepared for the Quinebaug=

Five “ile Pond Hydroelectric Project, On the basis of the staff's
:=dg-endent environmental analysis, issuance of a license for

the project would not constitute a major federal action signifi-
cantly affecting the quality of the human environment.
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EAPETY AND DESIGN ASSESSMENT
QUINEBAUG-FIVE MILE POND PROJECT
FERC Mo. 5862-=-CORRECTICUT

kil

a

DAM SAFTETY

The Commigsion's New York Regional Director (directorl, om
May 13, 1986, classified the Quinebaug (Rojak) dam as a low hazard
structure because there are no residences downstream of the dam and
no loss of 1ife would occur as a result of failure of the dam. The
director, on the same date, classified the Five Mile Pond dar ss a
significant hazard because failure of the dam could possibly result
in loss of life and damage to residential properties.

The applicent does not own either of the two dams. According
to the applicant's sworn statements in the license application, a
family estate represented by Roberta Well and Rachelle Roiak owns
the Rojak dam. The Crouse=Hinds Company may alsc have ownership
rights to this dem. The Pan Hational Fence Company owns the Flve
Mile Pond dam, but the property on which the dam is located was the
subject of a foreclosure proceeding at the time the license
application was filed.

The Five Mile Pond dem is classified as a significant hazard
struture and the spillway capacity is less than the probable maximurm
flood. Recause the dam is owned by parties other than the applicant
and applicant has no control over the safety of the dam at this
time, we reco-—en? that the license include &n artiele that reguires
the licensee to conduct a dam break analysis that ldentifies and
guantifies the hazard to downstream life and property of failure of
the Five Mils Pond dam. If failure of the dam would result in loss
of human life or cacse significant damage to downstream property,
the licensee would be reguired to submit a plan and schedule to
modify the dam to make it safe,

FROJECT DESIGN

As 8 conditisn to the Connecticut Department of Environmental
Protection's issuance of a water guality certificate, the applicant
changed the project design and the installed capacity propeosed in
the original £iling of their license application to their present
proposal. The Exhibit F drawings presently on file with the

Commission do not reflect these design changes. The staff recommencs

the a special license article be included in the license that would
require the licensee to file revised Exhibit F drawings showing

the final.design of the project along with & supporting design
report; for spproval by the commission, pricr to the start of
construction. i

=he project consists of two separate developments, one on the
Quinebaug River and the cther on the Five Mile River,
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guinesaug Piver Development

water would be diverted frem the Quinebaug River into the
sexisting 900-foot-long canal. The wastegate would regulate flows
so that 77 efs would enter the wasteway to the 75-kW low=flow
powerhouse and then be released back inte the Quinebaug River.

Those flows diverted into the canal that would not be necesszry
te maintain the =inimum flow of 77 cfs would be conaveved through
the 900-foot canal to the new 1595=-kW concrete powerhouse. The
flow from the four turbines would be discharged through the tailrace
back to the QDuinebaup River.

Five Mile River Develoorent

Water would be diverted from the Five Mile River into the
existing 450-foot-long canal. The canal would convey the flows to
the two 193=k¥ units in the existing powrhouse. Flow released
from the two turbines would be discharged through the tallrace back
to the Five Mile River.

Many of the project facilities are in digrepair. The applicant
proposes to make the necessary repairs and modifications to make
the project operationzl., The proposed powerhouse design and the
proposed repairs and rmodifications to the project canals, headgates,
z2=% tailraces comply with acceptable engineering design criteria,
~he Commission's staff has concluded that the proeject constructicon
can be completed within two years after commencement of construction.

Econoric Feaeibility

We heve reanalyzed the economic feasibility of the proposed
oroject using the revised 1586 _tax code. Staff remains reascnably
confident that there will be a-market for the project power at a
price sufficient to support the oroject construction and cperstion.

Conservatich

The proposed project is being developed by the piamond Power
Corporation, a private developer, and therefore not subject to
the provisions of ECPA. =
EXHIBITS
e ————

The follewing portions of Exhibit A and the following Exhibit
F drawings conform to the Commission's rules and regulatiens and
should be included in the license.

Exhibit A, entitled Projert Description, filed with the commission

en June 22, 1981, as amended in the July 8, 1985, Eiling, pages 1B,
19, 20A, 21, 22, 23A, 24A, 2584 27, 208A, 23, and Figure A.5-1, ,
entitled Electrical Single Lind Diagram.
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Exhibit F Drawing = FERC No. 5062
A
Sheet 1 3 1
Eheet 2 2
Ehest 3 : 3
Eheet 4 4

b-n:rigtiqh
Five Mile Fond dam

Five Mile Poné
gatehouse and canal
wastegate details

Quinebaug dam wastegate
and canal headgate

Quinebaug dam section,
and slevations of
headgate structure

and wastegates
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Form L=11
ol * H (Revised October, 1875)

| W

FEDERAL POWER COMMISSION

TERMS AND CONDITIONS OF LICENSE FOR UNCORSTRUCTED
MAJOR PROJECT AFFECTING THE INTERESTS
OF INTERSTATE OR FOREIGN COMMERCE

L:ti:%: 1. The entirs project, as described in this
erder of the Comnmissicn, shail be subject to all of the
provisions, terms, ard conditions of the license.

Article 2. HWo gubstantial change shall be made in
the mAps, PLANS, specifications, and statements described
and designated as exhibits and approved by the Commission
in its order as & part of the license until such change
shall have been approved by the Commission: Provided,
however, That if the Licensee or the Commission deams
it necessary ©or desirable that seid approved exhibits,
por any of them, be changed, there shall be submitted
to the Commission for approval a revisged, O additional
exhibit or exhibits covering the proposed changes which,
apon approval by the Commission, shall become A part eof
the license and shall supersede, in whole or in part, such
axhibit or exhibits theretofore made a paIt of the license
as may be specified bBY the Commission.

Artiele 3. The project works shall be constructed
in substantial conformity with the approved exhibits
referred to in Article 2 hersin or as changed in accord-
arnce with the provisions of said article. Except when
emergency shall reguire for the protecticn of navigaticn,
1ife, health, or preperty, there shall not be made without
prier approval of the Cormission ARy substantial alteraticn
or additisn net in conformity with the approved plans o any
dam or other project works under the license oI any sub-
gtantial use of project jands and waters not authorized
herein; and any emergency alteraticn, additicn, or use
so made shall thereafter be subject to such modificatien
and change as the Commissicn may direct, Minor changes in projecs
works, or in uses of project lands and waters, or divergence
from such approved exhibits may be made if such changes will
not result in a decrease in efficiency, in & material increase in
cost, in an adverse environmental impact, ©F in impairment of
the general scheme pf development; but any of such minor changes
made without the prier approval of the remmission, which in its
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judgment have produced or will produce any of such results,
;Elll be subject to such alteration as the Commission may
rect.

Upon the completion of the project, or at such other
tims as the Commissicn may direct, the Licensee ghall submit
¢o the Commission for approval revised gxhibits inscfar AE
necessiTy to show any divergence from or variations in the
project erea and project boundary as finally lecated orf in
the project workes a&s actually constructed when compares with
the area and boundary ghown and the works described in the
1icense or in the exhibits approved by the Commission, together
with a statement in writing setting ferth the resscns which
in the opinion of the Licensee necessitated oI justified
variation in or divergence #rom the approved gxhibits. Buch
revised exhibits shall, {f and when approved b the Commissien,
g:hm:defn part of the license under the provisions of Article
erect. f

Article 4. The constructien, operation, and main-
tenance oOf the project and any werk incidental t© addi-
tions or alteraticné shall be subject to the inspection
and supervision of the Regicnal Engineer, Federal Power
cormission, in the region whereln the project is leocated,
er of such other officer or agent aE the Cormissicn may
designate, who shall be the authorized representative of the
Cemmission for such purposes. The Licensee shall cooperate
fully with said representative and shall furnish him a
detailed program of inspectien by the Licensee that will
provide for an lﬂ!?ﬁltﬂ and gualified inspection force
#or constructien of the preject and for any subseguent
alterations to the project. censtruction of the project
works or any feature O alteration thereof shall not be
initiated until the program of inspection for the project
vorks or any such featurs therecf has been approved by
said representative. The 1icenses shall also furnish
to said representative such further information as he may
reguire concerning the comstruction, operation, and
maintenance of the project, anf of any alteration thereci,
and shall notify him ef the date upon which work will
begin, as far in advance thereof &8 sald representative
may reascnably specify, and shall notify him promptly
ir writing of any suspension of work for a pericd of
more than one week, and of its resumption and completion.

. The Licensee shall allow gaid-representative and other
officers or employees of the United States, showing properl
credentials, free and unrestricted access to. through,
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across the project lands and project works in the performance
of their official*duties. The Licensee shall comply with

gueh rules and regulaticns of general er specinl applichbility
as the Commission may prescribe from time to time for the
protection of life, health, or property.

.  Article 5. The Licenses, within five years frcm the date
of issuance of the license, shall scguire title in fee OI the
right to use in perpetuity all lands, pther than lands of the
United States, necessary oI appropriate for the construction,
maintenance, and cperation of the project. The Licenses o its
successors and assigns shall, during the period of the license,
retain the possessien of all project property coversd by the
license as issued or as later amended, including the project
area, the project works, and all franchises, sasements, Water
rights, and rights of occupancy and use; and none of such
properties shall be voluntarily sold, leased, transferred,
abandcned, or othervise disposed of without the prier written
approval of the Commission, except that the Licensee may lease
or octherwise dispose of interests in preject lands or property
without specific written approval of the Commission pursuant
te the then current regulations ©f the Commission. The
provisions of this article are not intended to prevent the
abandonment or the retirement from sarvice of strustures,
eguipment, or other project works in connecticn with replace-
ments therscf when they become obsclete, inadeguate, or
inefficient for further service due to Vear and tear; and
mortgage Or trust desds or judicial sales made thersunder,

or tax sales, shall not be desmed voluntary transfers within
the meaning of this article.

Article 6, In the event the project is taken over
by the United States upon the termination of the license
a5 provided in Sectien 14 of the Federal Fower Act, or im
transferred to 4 new licensee OF toc a non-power licensee
gnder the provisions of Secticn 15 of said Act, the Licensee,
its successors and assigns shall be responsible for, and shall
make good any defect of title to, or of right of occcupancy
and use in, any of such project property that is necessary
or appropriate OF valuable and serviceable in the maintenance
and cperaticn of the project, and shall pay and din:hnrg:. e
shall assume responsibility for payment and discharge of, all
liens or encumbrances upon the project or project property
created by the Licensee OT ereated or incurred aftes the
igsuance of the license: Provided, That the provisions of
this article are not intenced to require the Licensee, for
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she purpose of transferzing the ptnjeci to the United States

er to a new licensss, tO acquire any @ #ferent title to, OF

right of occupancy and use in, any of such project proparty

:R‘n was necessary to acquire for ies own purposes RS tha
censee.

Article 7. ﬁiﬂ“ﬂlqﬂﬂﬂ:uﬂhﬂ:ﬂtﬂ
the project, and of any addition thereto or betterment
therecf, shall be determined by the commission in accordance
with the Federal Power Act and the Cémmission's Pules and
Regulations thersunder.

Article 8, The Licensee shall install and thereafter
maintain gages and stream-gaging sgtations for the purpose
of determining the stage and flow of the stream or SLIeams
an which the project is losated, the amount of water held
in and withdrawn from storage, and the affective head on
the turbines; shall provide for the reguired reading of
such q-gn: and for the adeguata rating of such staticns)
and shall install and maintain standard meters adeguate for
the determination of the amount ef gelactric energy generated
by the project works. The number, character, and location
of gages, meters, oT gther measuring devices, and the
method of operatien therecf, shall at all times be satis-
factory to the Commission er its authorized r-p:--nntltiv-.
The Cormmission reserves the right, after notice and SPPOrT
tunity for hearing, ©o require such altersticns in the
number, character, and 1pcation of gages, meterd, oz
other measuring devices, and the method of cperation therecs,
a§ Are necesEAry to secure adeguate determinaticns. The
installation of gages, the rating of said stream OI SLTaRmE,
and the determination of the flow thereof, ghall be under the
supervision of, or in cooperatien with, the District Engineerx
of the United States Geological Survey having charge of
stream-gaging gperations in the region of the project. and
the Licensee shall advance to the United States Geological
Survey the amount of #unds estimated to be neceasary for such
supervision, oF ccoperation for such pericds as may be mutually
agreed UpOn. The Licenses shall keep accurate and sufficient
records of the foregoing determinaticns to the satisfaction
gf the Commission, and shall make return of such recocrds
annually at such time and in such form as the Commission
pay prescribe.
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Article §. The Licensee shall, after netice and
nppnriun!iy Tor hearing, install additienal capacity or make
other changes in the project as directed by the Commission,
£o the exteat that it is sconcmically sound and in the

public interest to do 8.

Wil

- Article 10, The Licenses shall, after notice and
npportunIt{ For hearing, coordinats the operaticn of the
project, = ectrically and hyd:;uli:nllg. with such other
projects or power systens and in such manner as the
Commission may direct in the interest of power and other
beneficial public uses of water Tescurces, and on such
conditions cencerning the sguitable sharing of benelits
by the Licensee 28 the Commission may order.

Article 11. Whenevel the Licensese i3 directly
benefited by the cemstruction werk of ancther licensee,
a permittee, or the United States on & storage reserveir
or other headwater improvement, the Licensee shall reimburse
the owner of the headwater improvement for such part of the
annual charges for interest, paintenance, and depreciaticon
therecf as the Cemmissicon ghall ‘determine to be eguitable,
and shall pay to the United States the cost of making such
determinaticn as fixed by the commission. For benefits
provided by 2 sgtorage reservolr or asther headwater improve=
ment of the United 5tates, the Licensee shall pay to the
cermission the amounts for which it is billed from time
to time for such headwater benefits and for the cost of
making the dsterminaticns pursuant to the then current
regulaticns of the Commission under the rederal Power Act.

prticle 12. The operations of the Licenses, s0 Iar a8
they 27fect the use, storage and discharge from stocrags of
waters affected by the license, ghall at all times be
controlled by such rasscnable rules and ragulaticons as
the Cormission may prescribe for the protection of life,
health, and property, and in the interest of the fullest
practicable consecvation and gtilization of such watezs
for power purposes and for other beneficial public uses,
including recreaticnal purposes, and the Licensae shall
relesass watar from the project reservoir at such rate in
cubic feet per secondg OF auch volume in acre-feet per
specified pericd of time, & the Commission may prescribe
for the purposes hersinbafore mentioned.

10l e e
"
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Article 15 The Licensese shall, for the conservation
and development of fish and wildlife resources, construce,
maintain, and cperate, or arrange for the construction,
maintenance, and operation of such reasonable facilities,
and cemply with such reascnable modifications of the
project structures and cparation, as may ba crdared by
the Cormission upon its own motion or upen the recommendation
of the Secretary of the Interior or the fish and wildlife
agency or agencies of any State in which the project or
a part thereof is located, after notice and ppportunity
for hearing.

Article 16, Whenever the 'United States shall desire,
in cennection with the project, to construct fish and
wildlife facilities or to improve the existing fish and
wildlife facilities at its own expense, the Licensee shall
permit the United States or its designated agency to use,
free of cost, such of the Licensee's lands and interests in
lands, ressrveirs, watervays and project works as may be
reasonably reguired te complete such facilities or such
improvements therecf. In addition, after notice and
opportunity for hearing, the Licenses shall modify the
project operation as may be reascnably prescribed by the
Commission in order to permit the maintenance and ocparation
of the fish and wildlife facilities constructed or improved
by the United States under the provisions of this article.
This article shall not be interpreted to place any obligation
on the United States to construct or improve fish and wild-
1ife facilitiem or to relieve the Licensee of any ebligation
under this license.

Artiele 17. The Licensee shall construct, maintain,
and cperate, or shall arrange for the construction, main=-
tenance, and operation of such reascnable recreaticnal
facilities, influding modifications thereto, such as
access roads, whasves, launching ramps, beaches, picnie
and camping areas, sanitary facilities, and utilities,
giving consideraticn to the needs of the physically
handicapped, and shall comply with such reascnable modi-
fications of the project, as may be prescribed here=
after by the Commission during the term of this license
upon its own motion or upon the recommendation of the
Secretary of the Intericr or other interested Federal
pr State agencies, after notice and opportunity for heacing.
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article 13, On the application $f any person,

asscciation, corporaticn, Federal agehcy. State oF
municipality, the Licensee shall permit such reascnable
use of its reservoir or other project properties, including
vorks, lands and water rights, or parks therecf, as may .
be crdered by the Commission, after notice and oppertunity
for hearing, in the interests of comprehensive development
of the waterway O waterways invelved and the conservation
and ptilization of the water rescurces of the region for
water supply or for the purposes of stearm-electric,
irrigaticn, industrial, mun cipal or similar uses. The
Licencee shall receive reascnable compensation for use
of its reservoir or cother project properties or parts
therasf for such purposes, to includd at least full
reimsursement for any damages oI expenses which the
4oint use causes the Licensee to incur. AnYy sueh
compensation shall be fixed by the Commission either
:g approval of an agreement between tha Licensee and

e party or parties benefiting or after notice and
cpportunity for hearing. Applications shall contain
inforpation in sufficient detail to afford a full
understanding of the proposed use, ineluding satisfactory
evidence that the applicant.possesses necessATy water
rights pursuant to applicable State law, or a showing
of cause why such evidence cannot concurrently be submitted,
and a statement as to the relationship of the proposed
use to any State or municipal plens or crders which may
have been adopted with respect to the use of such waters.

|

aArticle 14, In the construction oF maintenance of the
project works, the Licensee shall place and maintain suitable
structures and devices to reduce to 4 rezsonable degree the
liability of contact betwaen its cransmission lines and
telegraph, telephone and other signal wires or power trans-
mission lines constructed prior to its transmission lines
and not owned by the Licensee, and shall also place and
maintain suitable structures and devices to reduce to &
reasonable degree the liability of any structures or wires
#£alling or ebstructing trafiic or erdangering life. KNons
of the provisicns of this article are intended to relieve
¢he Licensee from any responsibility er requirement which
may be imposed by any sther lawful authority for aveiding
or eliminating inductive 1nt:x£|rnn?-.

VoA R
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ticle 18. 5o far as is consistent with proper
u?l:neinn of the project, the Licensee shall allow

the public free access, to & reasonable extent, tO
project waters and adjacent P:ﬂjl:t'llndl pwned by the
Licensee for the purpose of full public utilization of
such lands and waters for navigation and for cutdoor
recreational purposes, including fishing and hunting:
Provided, That the Licenses may ressive from public
sccess such portions of the project wAters, adjacent
lands, and z:nj:ct facilities as may be necessary for
tha protection of life, health, and property.

Article 13, In the corstrustion, maintenance, BF
operation of the proiect, the Licenses shall ba rezponsible
for, -and shall teke reascnable measures to prevent, scil
erosion on lands adjacent to streams or other waters,
stream sedimentaticn, and any form, of water or air pollution.
The Commiggion, upon request or Wpom its own motion, mAY
order the Licensee to take guch measures as the Commission
f£inds to be necessary for these purposes, after notice
and cpportunity fer hearing.

Article 20, The Licensee shall consult with the
lpprnprilte Etete and Federal agencies and, within cne
year of the date aof issuance of this license, shall sub-
mit for Commission approval a plan for clearing the reser=
veir area. Further, the Licenses shall clear and keep clear
to an adeguate width lands_along open conduits and shall
dispose of all temporary structures, unused timber, brush,
refuse, or other material Unnecessary for the purposes of the
preject which results from the elearipg of iands or from the
maintenance or alteration of the project werks. In addition,
all trees along the periphery of project reservolrs which may
dig during operations of tha p:niuct shall be removed. Upenh
approval of the clearing plan all clearing of the lands and
disposal of the unnecessary materisl shall be done with due
diligence and to the gatisfaction of the authorized represen-
tative of the Cormission and in sccordance with appropriate
Federal, Stats, and local statutes and regulations.

Article 21. 1If the Licensae shall cause or suffer
assentisl project property_to be removed or destroyed
or to becoms unfit for use; without adeguate replacament,
or shall abandon or disco inue good faith operation ol
the project or refuse or naglect to comply with the
terms of the license and the lawful orders of the

]
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Commission mailed to the record address of the Licensee
er its agent, the Comnission will deem it to be the
intent of the Licenses to surrender the license. The
Commission, after notice and cpportunity for hearing,
may reguire the Licenses to remove any of all structures,
equipment and power lines within the project boundary
and to take any such other action necessary to restors

e project waters, lands, and facilitieas ramaining

thin the proiect boundary to a condition satisfactory
to the United States agency having jurisdiction over
its lands or the Commission's authorized representative,
as appropriate, or to provide for the continued cperation
ané reintenance of ronpower facilities and fulfill such
gther cbligations under the license as the Cormmission
may prescribe. In addition, the Commission in its
discretion, after notice and nppnrtunit{ for hearing,
may alsoc agree to the surrender pf the licenss when the
Cormissicn, for the reasons recited herein, deems it to
be the intent of the Licansee to surrender the license.

Article 22. The right of the Licensee and of its
SUCCESSOLS And Es5igns to use ©r ©CCUpy waters over
which the United States has jurisdiction, or lands of
the United States under the license, for the purpose
of maintaining the project works or ctherwise, shall
absclutely cease at the end of the license period,
unless the Licensee has obtained a new license pursuant
to tha then existing laws and regulations, ©r an annual
license under the terms and conditions of this license.

Article 23, The terms and conditions expressly
gat fOrth in the license shall not be construed as
impairing any terms and conditions of the Federal Fower
Act which are not expressly set forth herein. .
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STATE OF CONNECTICUT o
DEPARTMENT OF ENVIRONMENTAL PROTECTION
HETER QUALTTY CERTTFICATION

October 4, 1583

Mr. Peter C. Fasch
Dizmond Power Corporation
Soite 512

1330 Boylston Street
Qhestnut Hill, MA 02167

Dear Mr. Kasch,

The Department of Envirormental Protection has reviewed Dismond power
Corporation's request for Water Quality Certification of the Proposed
Quinebaug-Fivemile Pond Bydropower Facility in Brooklyn and Killingly, CT in
accordance with the June, 1981 apolication as amended by a letter dated May 2%.
1883, to the Federal Energy Regulatory Commission (FERC Project No. 5062) .

Pursuant to Section 401(a) (1) of the Federal Water Pollutien Coptrol Act,
as amended, the Department of Ervirormental Protecticn hereby certifies that
the proposed project will not permanently viclate Connecticut's Water Quality
Standards provided that the following conditione are met:

1) hydraulic separation of the Quinebaug-Fivemile Fond Bydropower facilities;
2) recognition and acceptance of a responsibility to provide effective
anadromous fish passage facilities on the Quinebauvg and Fivemile Rivers

3) Mdmmﬂmnmm&ﬂnmuwﬁmﬂe
Dams of 77 ofs and 15 cfs, respectively, J:Etheiriluuimdutﬂ]r
umt:mofﬂmeprnjmhusbemmnimmmﬂwp:mm
her;.ﬂmmtﬂwfrmﬂmwmﬂiusdnﬂdhemlmﬂmme
inflow.

STF/™M/qab Phone:
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Frdurai Es '?Ft';%ﬂ;"“‘“'i' Licensed Hydropower Development B g
FERC Forri 80 Recreation Report Expires 083002016

Burden 3.0 hours

General Information:

Thig tarm collecta dela on recrestion amenitizs at FITDlEC“IE- Heensed D'r' FERC under the Faderal Powar Acl (16 USC 78%a-825r). This fam
musl be submitled by ficersess of aF prajects excepl those specifically exempled under 16 CFR £.11 (&) For regular, periodis Tlilings, submit
this form on or before &Apal 1, 2076, Submd subsequent filings of this form an or before Apal 1, every Gih yaar thereafer (for example, 2021,
2027, ete. . For Intlal Farm Ma. 30 flings (1 BOFR 3.11(b}), each licenses of an unconstructad projct shall e an @itial Farm Mo 50 alter guch
project has been ir operalion far a full calendar year prior ba the filing deadine. Each licensee of an exisbng {canstrucled) prapect shall file an
indfizl Farm Ma. 80 afer such praject has bean keensad for a full calendar vear prior i the filing daadling. Fitng alactranically i prafarman
[See hlip i c.gay for mare infarmalion.) T you canmal fie eleclronically, submil an origival and twe copies of the form Lo The. Federal

Energy Reguiatary Commissian, Cifioa of the Sacratary, 808 First 5t HE, Washingtan, DO 20428

The public burden estmatad for tis farm is three hours per respense, including the bime far raveewing instrecthions, searching exshng data
BOUNGES, g:aherlng and 'r!alntalnlng the deta needad, and {:L‘;I‘l‘ﬁ}'Etlﬂg 1he collection af Informeation. Sead commants reyardlng 1he Burdan
eslimale ar any aspescl of this cafection of infarmalian, including suggestions for redusing burden, ta. FERT via e-mail

faClearance e o) r mail ba 848 First Street NE, Washingtan, DG 20428 (Atkentan: Infarmation Ghearance Officar) and Office of
Managerent and Budgel (CME), via e-mall to gira_submigson@aomb sopaey, of mail o OB, Offce of Informalion and Regulatory Allalrs,
Atlention: Desk Officer for FERC, Washingtan, DG 20503, Include OMB Contral Mumber 19020108 as a paint of refarence. Ko parsan shall
b subiact bo any penalty for falling ko comply wih & collaction of infermation iFihe collecban of information dees net display a valid contral
number (24 LS C. § 3512 {a)).
Inslruclions:
a. Al gata reportad an Ehis lorm must reprasant publicly availlatle recreation amenities and samvicas locatad within the prega] Doundary
b. Ta ensune a comman unde IBIEI"II:-EHQ af kerms, HEEEE refer (o tha GlDEEﬁI’!.I N page 3.
z. Repart actual data for each item. If actuzl data are unavaiable, then please estimate.
4. Submi a cemplated Term for gach development at your praject.

Schedule 1. Genaral Data

1. Lisensse Name: _QJuinebaug Associates Complele the Following for each development il more than one.
2. Project Mame: _Chuinebang and Five Mile Project B. Reservoir Surlace Araa at Mormal Feal facres;: B9

4, Project Mumber _P-5062 49, Snoreling Miles at Narmal Poel: __+/- 2.5

£ Develamer: Kame 10, Perzend af Shareling Available for Public Use; _ <1085

11. Cata Collection Methoads jenler percent lor each melhod used,;

Slates Develapment' Project Traverses | LIS slate with largast area batal must egual 100%)

wilhin the developmentisroject baundary lrst):

traffic courditrail caunt

o GT
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H Liceneee's Annual Recrealion Coste and Revanues (In Whole Dollara)
am
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Respondant Cerfitication: The urdersigned cerifias that baishe axammed this reper; and boina best of nishar knpwiedge. all data pmvced haren
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Legal Hamn Tile: &raa Code/Phone hia
2017
Signatura [ata Sxgnad Raporting Year Engng

Title 18 L5 9007 makas tt a crime for any persen knewingly and willingly ta make ta any Agency of deparment af tha Unred States any
false, fictitikaus or fraudulan statement or misreprasantation as ta any matter within 45 jurisdiction.
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Frdaral Enargy Regqulatory H Fage 3ail
Aok i Licensed Hydropower Development

FERC Forrn 80 Recreation Report

Glossary of FERC Form 80 Terms

Data Collection Methads. [Schedule 1. lem 11) - IT 8 percenlage ie enterad fof the eslimale altermalive, please pravide an explanation of the
methads wsed [if submitbed an @ separate piece of paper, please nolide licensee name, projeat number, and develapmernd name)

Development. The portion ol @ project which includes
(a] a reserveir ar
(L] & generaling slation and is epecificaly-relabed wate raays.

Exemption from Filing. Exeamatian fram tha $ing of this kerm granted upen Cemmission spaneead of an applcabion by a licanses pursvant to the
provisions of 18 CFR 8§.11(c)

General Public. Thiss persone wha do mat have special privilegas ba wae e shareline for recrealional purpoees. such as wabarfront property
vanership, water-priviieged community rights, or renters with such privileges.

Licensse. Any perach, slate, or munsipalfy licersed under the provigone of Section 4 of the Fedaral Power Acl, and any assgnes of
succassar in imerest Far the purposes of this form. tha tarms boensae, ownar, and raspondent ara intarchangeabia sxeeal whem:
(al the awneror llcaneee Is 3 subeldiary of a parant company which hea been or ls raquired 1o file this farm; or
(k) lhere is mare than ane owner of liceneee, of whom anly ane b5 respanstle Ter Ming this ferm, Enler the mame af Lhe aality Lhal iz
raspansihle for Aling this repart in Schedule 1. Hem 2.1

Major License. & license for a project of more than 1,300 kilawalis mstalled capaciy.
Minor License. A licensa lor a |.""'l.'lil‘.‘-i.'|. ol 1,500 xilewatlls or lees installad E-EFI#L'“"'.
Non-Peak Weekend. Any weskend that 1e not a holiday ard Thue rellecls mere Ty pical use dusing the recreation aeasan

Number ot Recraation Amanitias. Cuantliss tha avadanility af natural ar man-made preparty of facilfias bar a givan recraation amenity beps
This includes al recreation resourcas available bo he gublic within the develogmenl! praject beundary. The rescurces are braken ints Lhe
follrwing categones

Wser Free {Schedule 2, calumn o) - These amenities within the develcgmerdiproject that are free la the public;
Weer Fee (Schedule 2, column ] - These amenities wihin the develepmant praject where the licenseetaciilty operator charjes a fee;

FERG Approved [Scheduls 2, column d) — Thass amenities within tha davelopment/pro@ct required by the Commission In & oanse or
lizense amendment document, including an approved recréation plan or reporl Recrealion amenities that are within the preject Boundary. but
wate approved by tha lisensas threugh the standard land use artele or by the Gemmission through an apglicaban fer nen-pregact wse of
project lands and waters, are ypically net counted as FERC approvad. unlesa they ara avallable to the pubiic, but may b= ceunted as sitber
user free of user fee respurces. The lolal FERC approved amenities calumn does nol necessarily have la equal the sum of user frae and user
g amenities.

Peak Use Weekend. Veckends when recreational use is al ibs peak far the seasan (typically Memarial Day, July 4" & Labor Day). On thasa
weakands, recreational use may exceed the cagacity of the area to handle such use. Include uge for all tiree daye In the holiday weelends
when calsulaling Peak Weekend Average far ilems 14 & 15 on Schedul= 1.

Recreation Day. Each visk by a person b o develnprment (2 defined shove) F reeaesioral pupoiss during any poddon afa 24-hear periad.

Revenuas, Income genaratad frem racraatian amanities at a grean projectidava kpment during the previeus calendar yEar Inciudes e85 for
AGCESSE 0T use of area

Tolal Units {Schedule 2 caluinn &) = Provide The tolal lengih, or anea, of number that is s poropriate far @ach amenity Ly pe asing the melric
providend

Trails. Marrow Iracks used for non-aatomobile recreation iravel which ame mapped and designaled for specific wse{s) such as hiking, biking
harsaback nding, enewmabliling, ar X2 sking. Tralls ara racraation amenities which provide the opaarbanity b2 engape In rezreaticnal pursaits,
unilike paths (means of egress whase privary puigoss is linking recreation amenities al 8 fagsly) or aocessible roules [means of egress which
meets the needs of persons with disabdity and links acoessibie recreatian amenities and infrastructure at a facility’}.
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nafficial FERC-Geanarated POE of 20070%0%-011F Received hy FERC OSEC O0223/2007 in Dookatbd: P-R0Z-000

Page 1 of 3
0 R I GI NA L QUINEBAUG ASSOCIATES, LIC B
Quinebaug Partnership P e
20A Elm Street Bl e
Lancaster, NH 03584 o
603,7688.9807 Fax 802.892.1280 W23 b oo
February 14, 2007 =03
o s . :
Federal Energy Regulatory Commission
Mail Code: DHAC, PJ-12.1
828 First Street, NE
Washington, DC 20426

Project No. 5062-Cannecticut-Quincbaug-Five Mile Project- Response to Order Amending
License Aungust 18, 2006 Compliance Plan for Minimum Flow at 5 Mile

Dear Secretary;

As required in the FERC Apgust 13, 2006 Amendment order for Project 5062 , the Licensee was
given approval to make a capecily change to the project from 260 kw to 350 kw . The mew § Mile
Turbine was installed in October and November of 2006 and became operational on November 27,
2004,

As required by (he Amendment Order, the Licenase 5 to file, for Commission approvel, a flow
monitoring plan that would include: & description of the mechaniams and structures used to
monitor And maintain run-pf-river operation and bypass Aows; methods used for recording data;
mnd & procadure for maintaining data for inspection by resource agency staff. [n addition, the plan
shall inchude the dimensions of the spilbway notch, and associated caleulations (hat show the
opening passes the required 1 5-cfz minimm flow.

On Jamuary 10, 2067, the hicensee submitted a Minimum Stmeam Flow Conpliance Plan for
cormmen with the United States Department of the Interior Fish and Wildlife Service and the State
of Connecticut Departiment of Emvironmental Protection. The plan documentation that was
subwnitted to the agencics for consuliation are made a part of this filmg

Further the licensee allowed a minimum of 30 days for the agencies to cormment and make
recomtncndations prior to filing the plan with the Commission. Only the Connecticut Department
of Environmental Protection made a timely response and there cornménts are made part of this
filing.
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Page 2 of 3

The P 1 Mg .o Plan Overyi

The 5 Mik: project has been in operation as a hydroclectric plant since 1939, The change of the
260 kw Niagera turbine to a2 more cificient 350 kw Canadian Hydro Component turbine did not
make any changes te the Civil Features of the project or did it change any of the leense requined
water levels. The installation of the new double regulated hurbine will be more efficient with the
water flow ag will 23 more effective at water level control,

Further, the 5 Mile River Hydro Project has been rexquired by the original FERC license to
ramtained & weir notch i the dam for minimum flow at the dam and has maintained a Data
recorder that records water level continuously 24/7.

The Data Recorder and spillway notch are alreedy part of the project operation. We propose that
the: existing monitoring plan and notch be sccepted and contimie to operate to meet the
Amendment Order. They are described in greater detail below;

The Spillway Notch

The existing spillway notch, has dimensions ( 0.75' H x 7.00 Wide). Using weir
tebles provide as part of agency filings, the existing 9 inch notch by 7 feet wide,
gives a flow cake of 6639 gpm. Divide by 449 gpm per CFS we have 15 cfs notch.

Data Recopder

We monitor water level witha CT 7300 Omega 168 hour chart recorder with a -
5.0" and +5.0" scale which the scale of the water keve] tranumitter. The charts are
changed weekly and are saved for 3 years.

Agency Comments

At the time of this FERC filing the only Agency to commemt wes the Btate of Connecticut,
Department of Envirommental Protection, which is attached. In general, the continued use of the
existing impoundment stage recorder and the dam sill beam natch was adequate 10 meet
compliance with the mindmum stream flow relcase and impoundment water level monitoring.

Licensee Comyments
We agree with all comments made in the Connectiour Department of Enyiropmental Protection

Junuoary 30, 2007 respomse. A1 the request of the Agency we will inspect the notch regularly for
any accurmulated debris.
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IEthere are any qucstions, don't hesitate 1o contect me al the above numbers,
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nafficial FERC-Geanarated POE of 20070%0%-011F Received hy FEREC OSEC 022 3/2007 in Dookabd: P-R0Z-000

STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Jamuary 30, 2007

Mr Gregory O lomier
Ouinebaug Asseciates, LLC
804 Elm Street

Lancaster, WH 03384

Dregar Mr. Cloutier

| am responding o your January |0, 2007 request to have the Department review and
comement on (e Mininum Stream Flow Compliance Plan - Five Mile Project The Plan has
been reviewed by staff from varous disciplines of the Department, and this is a coordinated

reply.

The continued use of the existing impoundment stase recorder and the dam silh beam
notch should adequately provide, and document compliance with, the minimum stream flow
release and mpoundment water lcvel fluciuation requicements of the project. To ensufe the
effeciiveness of the notch in providing the minimum steeam flow release, i should be inspecied
regulerly for any gecumulared debris, with removal promptly ccourting, as necessary

If I can be of any further assisiance, please contact me at 460 424 4|09 Thank you

Sincerely,

Brian 1. Emé’l%k?

Supervising Environmental Analyst
Office of Environmental Review

ce. Melissa Gradar, USFWS
Brian Murphy, DEPFAFD
Bob Kalhiszewski, DEF/OFPD

[Primied om Recycied Faper)
TP Elm Strezr * Hanford, CT 06106 - 3127
bepiidup. Mkte otoy
An Equat Opporninily Emplryer
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QUINEBATMz ASSOCIATES, LLC
Quinebaug Partnership
80A Elm Strect
Lancaster, NH 03584
603.T88.9892 Fax B02.892.1280

January 10, 2007

L5, Fiah and Wikilife Office
103 East Plumiree Rd,
Sunderland, MA 01375

Art: Ws Melisgg Grader

Project No. 5062-Comecticut-Quinchaug-Five bile Project- Response to Order Amending
License August 18, 2006 Compliance Plan for Minimum Flow at 5 Mile

Desir Melissa;

As roquined I the August 18, 2006 Amendment order [or FERC Project 5062 |, the Licenses was
given approval to make a capacity change to the project from 260 kw to 350 kw . The now 5 Milk
Turbine was installed in Cetober and Novernber of 2006 and hecame operational on November 27,
2006. As part of that FERC Order the Licensce is to consult with you office on the following;

Fere Order for Migitmum Fl

As required by the Amendment Order, the licenses is to file, for Commission approval, 2 Bow
menitoring plan that would include: a description of the mechamsms and structures nsed o
monitor and maintan run-of-river operation and bypass flows; methods used for recording date;
and a procedure for maintaining dat2 for imspection by resource agency staff. In addition, the plan
shall include the dimensions of the spillway notch, and associated calenlations that show the
opening passes the required | 5-cfs mintrum flow.

*The bcenses shall prepare the plan and schedule following consuliation with the United
States Department of the Irterior Fish and Wikllife Service and the State of Connecticut
Department of Emdronmental Protection. The hoenses shall inchude with the plan
documentation of consultation and copies of comments and recommendations on the
completed plan after it has been prepared and provided to the agencies, and specific
descriptions of how the agencies’ comments are accommodated by the plan. The Hicensee
shall allow a minimum of 30 days for the agencies to comment and make recommendations
prior 1o fhng the plan with the Commission 1Fthe licensee does ot adopt &
recommendation, the filing shall nchade the Yicensee's reasons, based on project- specific
information.®
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Page 2 of 5
The Commission reserves the right to require changes to the plan or schedule, Upon
Commission approval, the boenses shall implement the plan according to the approved
schedule, inchyding any changes to the plan or schedule required by the Commdssion,

Propose Momtor Plan Overview

The 5 Mile project has been in operation as a hydroelectric plant since 1989, The change of the

260 kw Niagara turbine (0 8 more efficient 350 kw Canadian Hydre Component turkine did not

make amy changes to the Civil Features of the praject or did it change any of the license required

water levels. The ingtallation of the new double regulated turbme will be more efficent with the
water flow as will as more effective at water lave! control.

Further, the 5 Mile River Hydro Priject has been required by the original FERC Ecense to
maintained a weir noich in the dam for minirmum Bow al 1he dam and has mamtained a Dala
recorder that records water level comtimuously 24/7.

This Data Recorder and spiliway notch are abreaddy pant of the projeci operation. We propose that
the existing monitoring plan be sccepled snd continue to operate to mest the Amendment Order.

The Spillway Moich
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Using the table above for % inch notch by 7 feet wide, gives a flow cale of 6639 gpm. Divide by
449 gpm per CFS we have 15 cft moich. (See attached photo showing the actual noteh in the dam)

Data Recorder

We have installed a CT 7300 Omega 168 hour chart recorder with a - 5.0" and +5.0" scale which
the scale of the water leve] tranamitter. See Attached Photos. and Recorder Specifications ).
Please note that the chart recorder is 2 pert and the second pen 5 used for recording unit vibration.

The charta ate changed weekly and are saved for 3 years.

Request For Review

We respectfilly request your review of the exdisting Minimurn Flow Spillway Notch and the Data
recorder a3 & reasonable mondtoring plan for this project which will provide an aeceptable method
for Resource Staff 1o monitor compliance.

If there are eny questions, don't hesitate to contact me at the above numbers,

Sincerely,

Greg Cloutier
Partner

cC

Brian Emerick

CTDEP

Ofice of Envirommental Review and Policy
T9 Eln Strest

Hertford, CT. 06106-5127

Brian Murphy

Fisheries Biologist CT-DEP
20% Hebron Rd
Marlborough, CT 06447
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FPagedof §
Copy:
Quinebang, Aviociates, LLC
R0A Elm Street
Lancaster, NH 03584
603.788.9992 fax BO2.852.1280
Janpary 10, 2007
Brian Murphy
Fisheries Biokgist CT-DEP
209 Hebron Rd
Marlborough, CT 06447

Project Mo. 5062-Comnecticnt-Quinsbaug-Five Mile Project- Response to Order Amending
Liccnse August 18, 2006 Compliance Plan for Minimum Flow

Dear Sir:

Please find your copy of my recent letter to Melissa Grader of the USFEW for comments
on oul proposed Minimwn Flow spillway notch and Data Recorder.

[ would appreciate your review, so [ can inchude your comments with my FERC filing on
the same matter.

If you have any questions don't hesitate to contact me at the sbove phone mumbers,

Sincerely,

Gragory Cloutier
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Ouinebang, Amsociates, LLC
E0A Elm Street

Lancaster, NH 03584
G603.78R.9892 fax BO2 BY2. 1280

January 10, 2007
Brian Emerick
CTDEF
Office of Environmenial Review and Policy
79 Elm Sireet

Hartford, CT. 06106-5127

Project No. 5062-Comecticut-Quinebaug-Five Mile Project- Response 10 Order Amending
Licemse August 18, 2006 Compliance Plan for Minomm Flow

et Sir:

Please find your copy of my recent letter to Melizsa Grader of the USF&W for comments
on o proposed Minimum Flow spillway notch end Data Recorder.

I would apprecigie your review, 30 [ can include vour commenss with my FERC filing on
the same matter,

Ifyou have amy questions don't hesitate to contact me et the above phone numbers.

Sincerely,

Gragory Cloutlar
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SOOE0B1IE-3015 Tesued Dy FERC J8EC 08718 /2008 in Dockebf: D-S082-044

LIMNITEDY STATES OF AMUERICA 116 FERCY &2, 141
FEDERAL ENERGY ELGULATORY COMMISSION

tninehang Associates, [0 Progect Mo, 3062-044
ORDEE AMENDING LICTRSL
ilssued August 18, 2006)

On Tune 120060, Quinebang Associates, LLC, licensee for the Quinebaup-Five
Mile Pondd Lvdrosleotide Projeet, FERC Mo, 5062, [led an application 1o revise Lhe
imstalled capacily of the projecl,’ The livenses is proposing Lo inerease (he installid
capacity of the Five Wile Tond Development from 200 KW to 350 KW, The project is
located on the Quinebauy and Five Mile Fivers in Windham Counly, Conneslivul.

BACKGROUKD

The project consists of o developments, Quinebang and Five Mile Pond, By an
ocler issued January @, 1992 7 the Commission authorized the Quinebang Development
congisting of two gencrating units rated at 10120 EW and 71 1 KW, and the Five Mile Foend
MDevelopment with a single 200-E'W generating unit, for a toral anthovized installed
capacity of 2,091 KW,

MeOPOSED AMENDMENT

In ils filing, the liwensee stales thal the ceisting single 260-KW regulaled
submersilble Kaplan turbine unit atr the Five Mile Pond Development is having
mainlenance problems. The unil was completely rebuiltin 2001, with a new zencrator,
new soals and bearngs, and again m 2003, 1owever, (he Wwrbine has operatiooal
problems that results in low flow efficieney. Therefore, the licensee is requesting
Commission approvil to replace the existing unil with a dowble resulaled Kaplan lurbine.
The nameplate capacity of the umit woold meresse from 200 KW o 350 KW, bui ihe
hvdranlic capacity would remain at 200 cubic foet per second (els). The new unit would
subslan ially inercase voil ellivicney [Tom 77% up o 91%, o sddilion, the new unil
wolld operate over g wider range of river Mows Trom 30 cFs to 200 efs, wineh would
minimizs Qow Quelualions thal eeeur under he currenl lrbine condilions.

1

See. 3R FERC 962272, Order Issuing License. issued March 19, 1987,
2 Sce. SR FERC 962,022, Order Approving As-built Exhibits and Revising
Ammal Charges {19925,
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'The: installalion would be basically a direel replacement of the exisling lurbine,
T\i'l ChHTIHE.‘C 10 |.|'II$ d}\"i 51 iTIH \J'i '\-1' Wi 'I'I'L.H qdre I:.\.TJEL'J):I.J. H1 I-L[ 1.|'I1$ THEWY HI#TIES]'.?'11LW 'r'\r'i ” l||.'i |'i?£'p 1.|Il$
exigting 800 amp system already installed. The licensee is planning to install the new
turbing and generor during the month of Seplember when he projecl would be shu
denarn for o flowes. Al wiork wonld he completed behind existing posser house inler
flowe pates. Tn addition, there will be no worls done in the river, to the dam, or to the civil
struciures,

CONSULTATION

Priow to filing its amendment application, the licensee solicited comments from the
United States Deparlment ol the nleror Fish and Wildlile Scervice (FWE), and (he Sl
of Comnecticit Department of Environmental Pratection (CDEP). Neither apency
objected to the proposed changes to the project.

REVTEW
AL Installed Capacily

In the: applicalion, Lhe Leenses proposes o remove the 260-EW single regulated
turbine and imstall & 350-EW unit. 'T'his change represeants o D0-KW inureuse in the
authorized mstalled capacity, but no change in the hydraulic capacity of the projeet. The
proposed aclion will nol change projecl operaiion. which will conlinue lo operale o 1y
cirrent rin-ol-nver mode of operation. '|'he merease i installed capacity will lead 1o
revising the annwal charces under Article 201 ol the livense, Lor the purpose ol
retmbursement fo the Uniled Slafes Govermment [or the costs of sdminisicfion of Purl 1
of the Federal Power Act. The revised annual charges will be effective the date of
commencement of construction of the revised capﬂciry.‘!’ As auch, we are requiring the
licenses in ordering paragraph (17 o notily the Commission, within 32 davs lrom the
start of such construction, of the exact date of commencement of replacement of the nnit.
We will use such date to amend Article 2010 of the license.

7 International Falls Power Co., 0 FERC TG LORG at &1,0 17 (1994, The arder
states that, “With respect to substantial changes in installed capacity that receive priar
approval, the elleeive dale Tor revised annual charges will be e duie ol ihe
commencement of construction of the revised capacity”™
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L sddilion, this order will revise the projest descriplion o the liconse to rellect Lhe
approved achon, The leensee will be required 1o submit for approval as-buale Fxhibirs A
and F, as needed, upon completion of the unit replacement.

RB. Envirommental TEeview

T vaer review of the application, we determined 1hat the licensee™s proposal would
increase the overall plant efficiency, but will not adversely impact the operation of the
project or cnvironmental resources. The proposcd turbine replacement will not result in a
change of the hydraulic capacity of the unit, which remaims at 200 efs, as authoized in
the license. Replacing the unit would substantially increase turbine efficiency only {from
T Lo 91%0 [n addilion, the new unil would aperale over a wider range ol river lows
(30 cfs v 200 ofs), which should reduce flow fluctuations that aceur under the present
nperations due to the turbine trequently starting and stopping. No impacts to the aguatic
resourees are expecled rom the mstallation of the new unil.

Under Article 403 of the license, the lieensee 1s required Lo operale the projeet in
dn inslanlaneous un-ol-nver mode for the protection of Osh and wildlile resources. 1o
addition, under Article 404 of the license, the licensce is required to maintain in the
brvpassed reaches below Eojak Dam and ive Mile Pond Dam continuous minimum Hows
ol 77 efs and 13 el respectively. as messured immediately below the project dams. or
mtlew to the reservoirs, whichever is less for the protection of lish and wildlife resources.

b a letter slated Apnil 17, 2006, the I'W S requested the licensee 10 develop a Mow
meniloring plan that would inelude: o deseriplion ol the mechanisms and siruclures used
to moniler and meintain ruo-el-over operation and bypass Jows: methods wsed o
recording data: and a procedure for maintaining dara for inspection by its office. In
addilion, the WS required the plan o melude the dimensions ol the spillway noleh and
aasociated caloulanons that show the openimg passes Tor the required 15 o5 oo letter
dated Apeil 27, 2000, the CDEP comcurred with the FWS' s recommendations.

I oeder for the Commission o ensure compliance wath the i -of-rver
requirements specified under Article 403 of the license and the minimum flow
requirernents specified by Article 404 of the Heense, the licenses should Tle 1he
mchitoring plan with the Commission for approval. The hicensee shonld prepare the plan
and sehedule following consultation with the FWS and CIDOEP. The licensee should
itchide with the plan dociunentation of comsnlttion med copies of comments and
recommendations on the completed plan atter it has been prepared and provided to the
ageneics. and speeifie deseriptions of how the apeneics’ comments are sccommodated by
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ihe plan. The lsensee should allow o minimum of 30 davs for the ageneies Lo comment
HTHJ. T||H.L.|: 1'::::::-|T|I11|:THJ.HI‘i-:!TI + irrin:ﬂ' T |1i |'iT|H 1I'|t' 'l.'lIHTl 'ﬁ-"i'h 1h1$ t.:‘i'lTllTl'li ‘-:‘-'i';'l'll. rrlhl: Iicﬂlhﬁj
deres ot adopt a recommendation, the filing should include the licensee’s reasons, hased
on projesl-specilic infonmalion,

STIMMARY

Staff concludes that the proposed change o the project would not constimie a
major federal action signiticantly attecting the quality of the human cnvironment. This
oder will approve the heensee’s projposal which waill revise the mstalled capacity at the
Five Mile Mond Development fram 260 KW 1o 350 KW, The installed capacity at the
Cuincbaug Dedevelopment would remain as authorized. Consequently, the project’s Lolal
anthorized capacity will increase from 2,091 W 1o 2,181 EW.

The Direcior orders:

{A)  The application to amend the license for the Quincbaug-Five Mile Pend
Proqeel, FERC No. 5062, (0 revise the inslalled capavily ol the projest, as liled on June 1,
2006, is approved as provided in this order.

i3 The project deseription in Onlering Parsgraph Bi2% 0 of the heense [or Lhe
Five-Mile Pond Development is revised as follows:

i a powerhonse contaming a single double regilated Kaplan turbine unit rated

350-10W.

(0 Within 30 days after the st of construction of the nmt uperade the
licenses shall nolily the Commission ol (he date the unil vpgrade began, The lling
shonlid melude wiitien docwmentations ansd photographs of all work perfomed since the
start of constmetion. The date of commencement of construction will be used 1o amend
Aricle 201 of the license,

(I Within 30 days of the date of completion of the unit upgrade at the Five
Belile Ponnd Dievelopmmeni the licenses shall iusiall o nameplate on the opgraded generaing
unit o reflect the capacity anthorized in this order. Within 30 days of installation of the
nameplate. the licensee shall provide photographs of the nameplate for verification to the
Commission and the Comumission’s New York Regional Office.
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(L) Within 90 Javs [rom complelion of construclion of Lhe project and
imstallation of 1he generating wmt, the heensee must submit revised Exhilas A and |, as
needed, deseriling and showing the as-buile conditions of the project.

¢Fy By Februare 1, 2007, the licensee shall file, for Commission appronal, a
flowe monitoring plan that wonld include: a description of the mechanisms and struectnres
Il‘-ﬁi'. Ty ITII.!TI:i11'I'|' amisl TIIH.'iTI1HiT| 'I'Il]l-'i'lr-'l'i VET 'i_'l]‘.dj‘]'ﬂl.'il.!'l'l ."l'l]l.i h_'l.'l‘_'lu"‘i?i- nl_l'ﬂ-’!‘i': 'ITIE‘:'”'IG'IIJ!‘\ lI!\IﬂI rll]'
recording data; and a procedure for maintaining data for inspection by resource agency
staft. In addition, the plan shall include the dimensions of the spillway noteh, and
associated caleiwlations that show the opening passes the required 1 3-cf% mimmmim Flowe.

The liwensee shall prepare Lthe plan and schedule following consullalion wilh the
Tinited States Department of the Interior Fish and Wildlife Service and the State of
Connccticut Department of Envirenmental Proteetion. The licensce shall include with the
plan documentation ol consullaiion and copies ol comments and recommendations on the
completad plan after it has been prepared and provided to the agencies, and specific
deseriplions of how the apeneics” commenls are accommodaled by the plan. The licensee
shall allew s mimimum ol 30 dayvs lor the ageneies lo vomment snd make
recemmendatioms prior to tiling the plan with the Commission. It the licensee does not
adopl & recommaendalion, the [l shall include the leensee™s reasons, based on project-
speci[ic mlomaiion,

e Commission reserves e nght 1o mequire changes 1o the plan or schedule,
Lopom Conmmission approval, the leensee shall implement the plan aceording 1o the
approved schedule. ineluding any changes 1o the plan or schedule required by the
Commussion,
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{5y This order constiluies [inal agency selion. Requests lor s reheanng by the
Commmssion may he fled wathim A0 Liﬂ}-h of the date of 1ssnance of this order, LTI o

I8 CF.I. § 385713,

Mohamad Faviad

Engincering Team Tead

Privision of Hydropower Admimstration
and Compliance
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Appendix B

All applications for LIHI Certification must include complete contact information.

A. Applicant-related contacts

Facility Owner:

Name and Title

Ted Rose, CEO

Company

Hitchcock Hydro, LLC c/o Gravity Renewables, Inc.

Phone

303-440-3378

Email Address

ted@gravityrenewables.com

Mailing Address

1401 Walnut Street, Boulder, CO 80302

Facility Operator

(if different from Owner):

Name and Title

Same

Company

Phone

Email Address

Mailing Address

Consulting Firm / Agent for LIHI Program (if different from above):

Name and Title

N/A

Company

Phone

Email Address

Mailing Address

Compliance Contact (responsible for LIHI Program requirements):

Name and Title

Celeste N. Fay, Regulatory Manager

Company

Gravity Renewables, Inc.

Phone

413-262-9466

Email Address

celeste@gravityrenewables.com

Mailing Address

1401 Walnut Street, Boulder, CO 80302

Party responsible for accounts payable:

Name and Title

Megan Oaks, Accounting Manager

Company

Gravity Renewables

Phone

303-440-3380

Email Address

megan@gravityrenewables.com

Mailing Address

1401 Walnut Street, Boulder, CO 80302



mailto:ted@gravityrenewables.com
mailto:celeste@gravityrenewables.com
mailto:megan@gravityrenewables.com

Contact

Resource Agency

Email

Robert Hannon

CTDEEP — Water Quality

Robert.Hannon@ct.gov

Stephen Gephard

CTDEEP - Fisheries

Steve.Gephard@ct.gov

Melissa Grader USFWS Melissa_Grader@fws.gov
Contact Organization Email
Thames River Basin Partnership
Jean Pillo and Rivers Alliance of CT Jean.pillo@conservect.org

Louis Bruinooge

Last Green Valley

lois@tlgv.org
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