Brookfield

Renewable LS.

February 21, 2024
VIA E-FILING

Debbie-Anne A. Reese, Acting Secretary
Federal Energy Regulatory Commission
888 First Street, N.E.

Washington, D.C. 20426

Brunswick Hydroelectric Project (FERC No. 2284)
Notice of Intent to File License Application and Pre-Application Document

Dear Secretary Reese:

Pursuant to Section 15(b)(1) of the Federal Power Act, 16 U.S.C. § 808(b)(1), Brookfield White Pine Hydro
LLC (BWPH) is electronically filing with the Federal Energy Regulatory Commission (FERC or
Commission), the Notice of Intent to File an Application for New License (NOI) and the Pre-Application
Document (PAD) for the relicensing of the Brunswick Hydroelectric Project (FERC No. 2284) (the
Project).

BWPH isthelicenseefor the Project, which islocated on the Androscoggin River inthetowns of Brunswick
and Topsham, Maine (ME). The Project straddlesthe border between Cumberland and Sagadahoc counties.
The Project’s existing license was issued on February 9, 1979, and expires on February 28, 2029.

In accordance with the Commission’s regulations, 18 C.F.R. Sections 5.5(c) and 5.6(a)(1), BWPH is
providing a copy of the NOI and PAD via email to appropriate federal and state agencies, Indian tribes,
local governments, non-governmental organizations, and members of the public likely to be interested in
the proceeding, as set forth on the attached distribution list. BWPH also published notice of thisfiling in
the Brunswick Times, a newspaper in general circulation of the Project.

BWPH understands that FERC will public notice the filing of the NOI and PAD within 60 days of thefiling
date. FERC will then hold a public scoping meeting and site visit of the Project within 90 days of thefiling
date. Interested parties’ written comments on the PAD must be filed with FERC, with a copy to BWPH,
within 30 days of the public scoping meeting.

In accordance with the Commission’ sregulations, 18 C.F.R. 8§ 5.5(€), BWPH requests that the Commission
authorize BWPH to conduct Project consultation with the Maine State Historic Preservation Office,
pursuant to Section 106 of the National Historic Preservation Act (NHPA), 16 U.S.C. § 470f, and the NHPA
implementing regulations at 36 C.F.R. Part 800.

BWHPH al so requests that the Commission designate BWPH as its non-federal representative for the Project
for the purpose of consultation with the U.S. Fish and Wildlife Service and National Marine Fisheries
Service, pursuant to Section 7 of the ESA and thejoint agency ESA implementing regulations at 50 C.F.R.
Part 402.

BROOKFIELD WHITE PINE HYDRO LLC
150 Main Street, Lewiston, ME 04240
T +1 207.755.5600 F +1 207.755.5655 brookfieldrenewableUS.com



If you have any questions regarding thisfiling or require additional information, please contact me by phone
at (315) 566-0197 or by email at Michael .Scarzell o@brookfiel drenewable.com.

Respectfully submitted,

M

Michadl Scarzello

Manager, Licensing

Brookfield Renewable

Attachment:  Distribution List, NOI and PAD for the Brunswick Hydroel ectric Project

cc: Distribution List


mailto:Michael.Scarzello@brookfieldrenewable.com

DISTRIBUTION LIST
BRUNSWICK HYDROELECTRIC PROJECT (FERC No. 2284)

Federal Agencies

Ryan Hansen John Spain

Federal Energy Regulatory Commission Regional Engineer

888 First Street, NE Federal Energy Regulatory Commission

Washington, DC 20426 New Y ork Regiona Office

ryan.hansen@ferc.gov Division of Dam Safety and Inspections
19 W 34th Street, Suite 400
New York, NY 10001
John.Spain@ferc.gov

Matt Buhyoff Donad Dow

Atlantic Salmon Recovery Coordinator Merrymeeting Bay | Hydro/Fish Passage Engineer

NOAA-National Marine Fisheries Service NOAA-National Marine Fisheries Service

17 Godfrey Drive 17 Godfrey Drive

Orono, ME 04473 Orono, ME 04473

matt.buhyoff @noaa.gov donald.dow@noaa.gov

Julie Crocker Chris Boelke

Endangered Fish Recovery Branch Chief Chief, New England Branch, Habitat and Ecosystem

NOAA-National Marine Fisheries Service Services

Greater Atlantic Regional Fisheries Office NOAA-National Marine Fisheries Service

55 Great Republic Drive Greater Atlantic Regional Fisheries Office

Gloucester, MA 01930 55 Great Republic Drive

julie.crocker@noaa.gov Gloucester, MA 01930
christopher.boelke@noaa.gov

Bill McDavitt Jon Hare

Environmental Specialist Director, Northeast Region

NOAA-Northeast Fisheries Science Center NOAA-Northeast Fisheries Science Center

Greater Atlantic Regional Fisheries Office 166 Water Street

55 Great Republic Drive Woods Hole, MA 02543-1026

Gloucester, MA 01930 jon.hare@noaa.gov

william.mcdavitt@noaa.gov

Andrew Raddant Kyle Olcott

Regiona Environmental Officer Hydropower Coordinator, Maine Field Office

U.S. Department of Interior U.S. Fish and Wildlife Service

15 State Street, Suite 400 306 Hatchery Road

Boston, MA 02109 East Orland, ME 04431

andrew_raddant@ios.doi.gov dudley olcott@fws.gov

Kenneth Hogan Peter Lamothe

North Atlantic-Appalachian Region Hydropower Program | United States Fish and Wildlife Service

Coordinator Maine Field Office

United States Fish and Wildlife Service 306 Hatchery Way

New England Field Office East Orland, ME 04431

70 Commercia Street, Suite 300 peter lamothe@fws.gov

Concord, New Hampshire 03301

kenneth _hogan@fws.gov
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David Cash

Regiona Administrator

U.S. Environmental Protection Agency
Region 1. New England

5 Post Office Square, Suite 100

John T. Eddins

Program Analyst

Advisory Council on Historic Preservation
401 F Street NW, Suite 308

Washington, DC 20001-2637

Boston, MA 02109-3912 jeddins@achp.gov
Cash.David@epa.gov

Jay Clement Kevin Mendik

U.S. Army Corps of Engineers NPS Hydro Program Manager
675 Western Avenue #3 U.S. National Park Service

Manchester, ME 04351
jay.l.clement@usace.army.mil

Department of Interior

15 State Street, 10th Floor
Boston, MA 02109-3572
kevin mendik@nps.gov

Darryl LaCounte, Director
Bureau of Indian Affairs

U.S. Department of the Interior,
MS 4606 MIB

1849 C Street NW
Washington, DC 20240
darryl.lacounte@bia.gov

Harold Peterson

Natural Resources Officer
Bureau of Indian Affairs

545 Marriott Drive, Suite 700
Nashville, TN 37214

Harol d.Peterson@bia.gov

Nicholas Stasulis

Chief, Maine SW/GW Networks
U.S. Geologica Survey

New England Water Science Center
196 Whitten Road

Augusta, ME 04333

nstasuli @usgs.gov

State Ag

encies

Laura Paye

Maine Department of Environmental Protection
Bureau of Land Resources

17 State house Station

Augusta, ME 04330-0017

L aura.paye@maine.gov

John Perry

Environmental Coordinator

Maine Department of Inland Fisheries & Wildlife
284 State Street, State House Station 41

Augusta, ME 04333

John.Perry@maine.gov

Rob Wood, Director

Maine Department of

Environmental Protection

Bureau of Land Resource Regulation
17 State House Station

Nick Kalgjs

Assistant Regional Fisheries Biologist

Sebago Lake Region

Maine Department of Inland Fisheries & Wildlife
15 Game Farm Rd.

Augusta, ME 04330-0017 Gray, ME 04039
robert.wood@maine.gov Nicholas K al g s@maine.gov

James Pellerin Casey Clark

Regional Fisheries Biologist Maine Department of Marine Resources
Maine Department of Inland Fisheries & Wildlife 21 State House Station

15 Game Farm Rd
Gray, ME 04039
James.Pellerin@mai ne.gov

Augusta, ME 04333-0021
casey.clark@maine.gov
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Sean Ledwin
Director, Bureau Sea Run Fisheries and Habitat
Maine Department of Marine Resources

Lars Hammer
Marine Resource Scientist
Maine Department of Marine Resources

21 State House Station 21 State House Station
Augusta, ME 04333-0021 Augusta, ME 04333-0021
sean.m.ledwin@mai ne.gov |ars.hammer@maine.gov
Kathleen Leyden Jim Vogel

Maine Coastal Program

Maine Department of Agriculture, Conservation and
Forestry

22 State House Station

18 Elkins Lane

Augusta, ME 04333-0022

kathl een.leyden@maine.gov

Senior Planner

Maine Bureau of Parks and Lands
22 State House Station

Augusta, ME 04333

Jim.Vogel @maine.gov

Kirk Mohney, Director

Maine Historic Preservation Commission
55 Capitol Street, 65 State House Station
Augusta, ME 04333
kirk.mohney@maine.gov

Arthur Spiess

Review & Compliance/CLG Coordinator
Maine Historic Preservation Commission
55 Capitol Street, 65 State House Station
Augusta, ME 04333
arthur.spiess@maine.gov

Megan Rideout

Review & Compliance/CLG Coordinator
Maine Historic Preservation Commission
55 Capitol Street, 65 State House Station
Augusta, ME 04333

M egan.M .Rideout@mai ne.qgov

Kristen Chamberlin

NEPA Coordination & Permits Manger
MaineDOT Environmental Office

16 State House Station

Augusta, ME 04344
kristen.chamberlain@maine.gov

Dalton Thompson, P.E.

Frank J. Wood Bridge Replacement - Resident Engineer
MaineDOT Bridge Program

24 Child St

Augusta, ME 04330

dalton.j.thompson@maine.gov

Municipal Gover nment

Derek Scrapchansky

Town Manager

Town of Topsham

100 Main Street

Topsham, ME 04086

dscrapchansky @topshammaine.com

John Eldridge

Town Manager

Town of Brunswick

85 Union Street

Brunswick, ME 04011
jeldridge@brunswickme.org

Phillip L. Crowdll, Jr.

City Manager

City of Auburn

60 Court Street

Auburn, ME 04210

pcrowel | @auburnmai ne.gov

Thomeas Farrell, Director
Parks and Recreation Dept
Town of Brunswick

220 Neptune Drive
Brunswick | ME 04011
tfarrell @brunswickme.org
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William R. Shane, P.E.
Town Manager

Town of Cumberland

290 Tuttle Road
Cumberland, ME 04021
info@cumberlandmaine.com

Marc Meyers

City Manager

City of Bath

55 Front Street

Bath, ME 04530
mmeyers@cityofbath.com

Nathaniel Rudy

Town Manager

Town of Gray

Henry Pennell Municipal Complex
24 Main Street

Gray, Maine 04039
nrudy@graymaine.org

Caroline Pelletier

Interim Town Manager

Town of Freeport

30 Main Street

Freeport, ME 04032
cpelletier@freeportmaine.com

Glenn Michal owski

Town Manager

Town of Lisbon

300 Lisbon Street

Lisbon, ME 04250

gmichal owski @lisbhonme.org

Heather A. Hunter

City Administrator

City of Lewiston

27 Pine Street

Lewiston, ME 04240
hhunter @l ewistonmaine.gov

Amy Duquette

Town Manager

Town of Sabattus

190 Middle Road
Sabattus, ME 04280
aduguette@sabattus.org

Chrigtine M. Landes

Town Manager

Town of New Gloucester

385 Intervale Road

New Glocester, ME 04260
townmanager @newgloucester.com

Kristi K. Eiane

Town Administrator

Town of Harpswell

P.O. Box 39

Harpswell, Maine 04079
keiane@town.harpswell.me.us

Nathaniel J. Tupper
Town Manager

Town of Yarmouth

200 Main Street

Y armouth, M E 04096
ntupper @yarmouth.me.us

Non-Gover nment

Organizations

Robert Nasdor

Northeast Stewardship Director
American Whitewater

65 Blueberry Hill Lane
Sudbury, MA 01776
bob@americanwhitewater.org

Kevin Colburn

National Stewardship Director
American Whitewater

1035 Van Buren Street
Missoula, MT 59802
kevin@americanwhitewater.org

Ed Friedman

Chair

Friends of Merrymeeting Bay
PO Box 233

Richmond, ME 04357
edfomb@comcast.net

John R. J. Burrows

Director of New England Programs
Atlantic Salmon Federation

Fort Andross, Suite 406, 14 Maine Street
Brunswick, ME 04011
jburrows@asfmaine.org
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Landis Hudson Steve Heinz

Executive Director Trout Unlimited

Maine Rivers Sebago Lake Chapter

PO Box 782 3 Spruce Lane

Y armouth, ME 04096 Cumberland Foreside, ME 04110
landis@mainerivers.org heinz@maine.rr.com
FergusP. Lea, Jr. Andrew Beahm
Androscoggin River Watershed Council Executive Director

c/lo AVCOG Maine Audubon Saociety

125 Manley Rd. 20 Gildand Farm Road
Auburn, ME 04210 Falmouth, ME 04105-2100
fleaarwc@gmail.com abeahm@mai neaudubon.org
Mark Zakutansky Eliza Townsend

Director of Conservation Appalachian Mountain Club
Policy Engagement etownsend@outdoors.org
Appalachian Mountain Club

100 Ilick’s Mill Rd.
Bethlehem, PA 18017

mzakutansky @outdoors.org

Cory King Andrew Fisk
Executive Director NE Regional Director
Bath-Brunswick Regiona Chamber American Rivers

8 Venture Ave. 118 Madison Ave
Brunswick, ME 04011 Holyoke, MA 01040
executi vedirector @midcoastmaine.com afisk@americanrivers.org
Charles Spies

Board Member and member of the Conservation

Committee

Merrymeeting Bay Chapter of Trout Unlimited

64 Water Street

Brunswick, Maine 04011
chipspies@gmail.com

Native American Tribes

Christopher Sockalexis Chief Kirk Francis

Tribal Historic Preservation Officer Penobscot Indian Nation
Penobscot Indian Nation 12 Wabanaki Way

Cultura and Historic Preservation Program Indian Island, M E 04468

12 Wabanaki Way Kirk.Francis@penobscotnation.org

Indian Island, M E 04468
chris.sockal exis@penobscotnati on.org

Chief Clarisa Sabattis Isaac St. John

Houlton Band of Maliseet Indians Triba Historic Preservation Officer
88 Bell Road Houlton Band of Maliseet Indians
Littleton, ME 04730 88 Bell Road
csabattis@maliseets.com Littleton, ME 04730

istjohn@maliseets.com
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Donald Soctomah

Tribal Historic Preservation Officer
Passamaquoddy Tribe

PO Box 159

Princeton, ME 04668
Soctomah@gmail.com

Chief William J. Nicholas, Sr.
Passamaquoddy Tribe - Indian Township
PO Box 301

Princeton, ME 04668
chief.wnicholas@gmail.com

Jenny Gaenzle

THPO

Mi’kmag Nation

7 Northern Rd.

Presgue Isle, ME 04769
jgaenzle@micmac-nsn.gov

Chief Edward Peter Paul
Aroostook Band of Micmacs
7 Northern Road

Presque Isle, ME 04769
epeterpaul @micmac-nsn.gov

Additional Parties
Jody Smet David Fox
Eagle Creek Renewable Energy Eagle Creek Renewable Energy
7315 Wisconsin Avenue, Suite 1100W 7315 Wisconsin Avenue, Suite 1100W
Bethesda, MD 20814 Bethesda, MD 20814
jody.smet@eagl ecreekre.com David.Fox@eaglecreekre.com
Licensee

Michael Scarzello

Brookfield White Pine Hydro LLC
Brookfield Renewable Group

150 Main Street

Lewiston, ME 04240
Michagel.Scarzello@brookfiel drenewable.com

Kirk Smith

Director of Regulatory & Environmental
Gomez and Sullivan Engineers, DPC
P.O. Box 2179

Henniker, NH 03242
ksmith@gomezandsullivan.com
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UNITED STATESOF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

Brookfield White PineHydroLLC ) Project No. 2284

NOTICE OF INTENT TO FILE AN APPLICATION FOR A NEW LICENSE FOR THE
BRUNSWICK HYDROELECTRIC PROJECT (FERC NO. 2284)

In accordance with Section 15(b)(1) of the Federal Power Act, 15 U.S.C. 8 808(b)(1), and
Section 5.5 of the regulations of the Federal Energy Regulatory Commission (FERC or
Commission), 18 C.F.R. 8 5.5, Brookfield White Pine Hydro LLC (BWPH), a Brookfield
Renewable company, the Licensee, owner, and operator of the Brunswick Hydroel ectric Project
(Project), hereby declares its unequivocal intent to file an application for a new license, as
described below.

1 The existing licensee’ sname and addr ess:
Brookfield White Pine Hydro LLC
150 Main Street
Lewiston, ME 04240

2. Project Number:
Brunswick Hydroelectric Project, FERC No. 2284

3. License expiration date:
FERC issued alicense to operate the Brunswick Hydroelectric Project by Order dated
February 9, 1979 (6 FERC 1 61,122). The effective date of the license was March 1,
1979. Theterm of thelicense is 50 years, and it expires on February 28, 2029.

4, Applicant’s statement of intention to file an application for a new license:
BWPH hereby unequivocally declaresits intent to apply for anew license for the
Brunswick Hydroelectric Project, FERC Project No. 2284, on or before February 28,



2027. BWPH requests that FERC conduct the relicensing using the Integrated Licensing
Process (ILP).

Principal Project Works:

The Project consists of: ) a4.5 mile long 300-acre impoundment; 2) a 830-foot long and
40-foot-high concrete gravity dam; 3) a gate section containing two (2) Taintor gates and
an emergency spillway; 3) a powerhouse containing three (3) propeller style turbine-
generators with acombined rated capacity of 19.0 MW, 4) a570-foot long vertical slot
fishway, 5) a downstream fish passage facility consisting of a surface sluice and
associated 18-inch pipe that discharges to the tailrace, 6) a 21-foot-high fish barrier wall
between the dam and Shad Island, 7) and athree-foot high by 20-foot-long concrete fish

barrier weir across Granney Hole Stream, and 8) appurtenant facilities.

Project L ocation:

State or Territory: Maine

County: Cumberland and Sagadahoc counties
Township or nearby town: The towns of Brunswick and Topsham
Waterway: Androscoggin River

Installed plant capacity:
The Project has atotal authorized installed capacity of 19.0 MW.

The names and mailing addr esses of:
i.  Every county in which any part of the project is located, and in which any
Federal facility that isused or to be used by the project islocated:

The Project islocated in Cumberland and Sagadahoc counties, Maine.

Cumberland County Government
142 Federal Street
Portland, Maine 04101

Sagadahoc County Government
752 High Street
Bath, Maine 04530

2



There are no Federal facilities used by the Project.

ii. Every city, town, or similar political subdivison in which any part of the
project isor isto belocated and any Federal facility that isor isto be used by

the project islocated:

The Project isin the towns of Brunswick and Topsham:

Town of Brunswick
85 Union Street
Brunswick, Maine 04011

Town of Topsham
100 Main Street
Topsham, Maine 04086

There are no Federal facilities used by the Project.

Every city, town or similar political subdivision that has a population of 5,000

or more people and islocated within 15 miles of the existing or proposed proj ect

dam:
Town of Topsham Town of Brunswick
100 Main Street 85 Union Street
Topsham, ME 04086 Brunswick, ME 04011
City of Auburn City of Bath
60 Court Street 55 Front Street
Auburn, ME 04210 Bath, ME 04530
Town of Cumberland Town of Freeport
290 Tuttle Road 30 Main Street
Cumberland, ME 04021 Freeport, ME 04032
Town of Gray City of Lewiston
Henry Pennell Municipal Complex | 27 Pine Street
24 Main Street Lewiston, ME 04240
Gray, Maine 04039




Town of Lisbon Town of New Gloucester

300 Lishon Street 385 Intervale Road

Lisbon, ME 04250 New Glocester, ME 04260
Town of Sabattus Town of Yarmouth

190 Middle Road 200 Main Street

Sabattus, ME 04280 Y armouth, M E 04096

Town of Harpswell
P.O. Box 39
Harpswell, Maine 04079

Every irrigation district, drainage district, or similar special purpose political
subdivision:
There are no irrigation, drainage, or specia purpose political subdivisions

associated with the Project.

Every other political subdivision in thegeneral area of the Project or proposed
Project that there is reason to believe would likely to be interested in, or
affected by, the notification:

There are no other political districts or subdivisionsthat are likely to be interested
in or affected by the notification.

Affected Indian Tribes:

BWPH is not aware that the Project affects any Native American tribe. The
following is alisting of Native American tribes that may have some level of

interest in the area surrounding the Project:

Penobscot Indian Nation | Houlton Band of Maliseet Indians
12 Wabanaki Way 88 Bell Road
Indian Island, ME 04468 | Littleton, ME 04730




Passamaguoddy Tribe Aroostook Band of Micmacs
PO Box 159 7 Northern Road
Princeton, ME 04668 Presgue Isle, ME 04769

Furthermore, in accordance with 18 C.F.R. Section 5.5, BWPH must distribute this notification
of intent to appropriate Federal, state, and interstate agencies, Indian tribes, local governments,
and members of the public likely to be interested in the proceeding. A complete listing of
agencies, tribes, local governments, non-governmental organizations (NGOs), and individuals

who are receiving this NOI is provided with the transmittal |etter for this NOI.

The information required to be made available to the public pursuant to 18 C.F.R. Section 16.7 is
located at the office of Brookfield Renewable at 150 Main Street, Lewiston, Maine 04240.



SUBSCRIFTION

This Notice of Intent to File a License Application for the Brunswick Hydroelectric Project,
FERC No. 2284, is executed in the State of Maine, County of Androscoggin, by Nale Stevens,
Vice President, Brookfield White Pine Hydro LL.C, 150 Main Street, Lewiston, ME, who, being
duly sworn, deposes and says that the contents of this Notice of Intent are true to the best of his
knowledge or belief and that he is authorized to execute this document on behalf of Brookfield
White Pine Hydro LLC. The undersigned has signed this Notice of Intent this Z1** day of
February 2024

Brookfield White Pine Hydro LLC

BW‘;\.
Mate Stevens

Vice President, Operations

YERIFICATION

Subscribed and swom to before me, a Noiary Public of the State of Maine this 21%* day of
February 20:24,
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BRUNSWICK HYDROELECTRIC PROJECT
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Brookfield White PineHydro LLC
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Lewiston, M E 04240
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1 INTRODUCTION

Brookfield White Pine Hydro LLC (BWPH or Licensee) is licensed by the Federal Energy Regulatory
Commission (FERC or Commission) to operate the 19-megawatt (MW) Brunswick Hydroelectric Project
(Project) (FERC No. 2284). The Project is located on the Androscoggin River in the Towns of Topsham
and Brunswick, Maine (ME). The Project straddles the border between Cumberland and Sagadahoc
counties. The original license was issued on February 9, 1979, and expires on February 28, 2029.

BWPH isfiling with FERC a Notice of Intent (NOI) to relicense the Project, which generally consists of a
4.5-mile-long, 175-acre impoundment; a 830-foot-long and 40-foot-high concrete gravity dam; a gate
section containing two Tainter gates and an emergency spillway; and a powerhouse and intake. The Project
also has a vertical slot fishway, a 21-foot-high fish barrier wall between the dam and Shad Island, and a 3-
foot-high by 20-foot-long concrete fish barrier weir across Granney Hole Stream in Topsham. The FERC-
authorized installed capacity of the Project is 19.0 MW. Asrequired by law, BWPH will be applying for a
new license for the Project on or before February 28, 2027.

1.1 Purpose of the Pre-Application Document (PAD)

The Commission’ srelicensing regulations (18 CFR § 5.6 and 18 CFR § 16.8) require that, asan initial step
in officially commencing the licensing process, a Licensee must prepare and distribute a Pre-Application
Document (PAD). Inaccordance with the Commission’ sregulations, the PAD isbeing filed simultaneoudly
with the NOI and will be distributed to federa and state resource agencies, local governments, Native
American tribes, non-governmental organizations, and members of the public that may have an interest in
the relicensing of the Project. Appendix A provides the distribution list for the NOI and PAD, as well as
documentation of consultation with interested partiesto date.

The PAD is atool to supply information to help interested parties understand the Project and identify
information that may be needed to support the issuance of a new license. As specified in 18 CFR § 5.6,
information provided in the PAD typically pertains to relevant economic, engineering, environmental, and
operational information that is reasonably available at the time the NOI isfiled. Theinformation presented
in this PAD provides participantsin thisrelicensing the information necessary to identify issues and rel ated
information needs; to devel op study requests and study plans; and to prepare documents analyzing BWPH’ s
Application for New License (License Application) that will be filed with FERC on or before February 28,
2027. The PAD is aso a precursor to FERC's Scoping Documents, the environmenta anaysis section of
the License Application, and to the Commission’s National Environmental Policy Act (NEPA) document.

In compliance with FERC' s regulations governing the content of the PAD, BWPH contacted appropriate
federal and state resource agencies and parties who may be interested in the relicensing of the Project
(Appendix A). BWPH requested that parties provide any relevant studies, data, and information on topics
such as geology, water quality, fisheries, recreation, wildlife, wetlands, aesthetics, and cultural resources.
BWPH also exercised due diligence in preparation of this PAD by conducting searches of publicly available
databases and its own records. Data sources are available upon request in electronic or hardcopy format
pursuant to 18 CFR 5.6.

1.2 Overview of thelntegrated Licensing Process

BWPH will use the Integrated Licensing Process (ILP) as set forth in FERC' s Final Rule and Tribal Policy
Statement issued on July 23, 2003 (Final Rule, Order No. 2002). The ILP was developed to integrate the
applicant’s pre-filing consultation with the Commission’s scoping pursuant to NEPA. The primary
activitiesthat are undertaken in the ILP include: the filing of the NOI and PAD; FERC' s public scoping of
issues; the development of study plans to gather information sufficient to assess the effects of continuing
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Project operation on power and non-power resources; the execution of studies and development of study
reports; and preparation of a license application. These activities will take place over a multi-year period
ending with the filing of the application for new license by February 28, 2027. FERC will then conduct its
environmenta analysis and processing of the license application.

The filing of the NOI and PAD by BWPH initiates the ILP as set forth in Part 5 of the Commission’s
regulations. Asset forthin 18 CFR § 5.7, within 30 days of thisfiling FERC staff will attempt to meet with
each federally recognized Native American tribe that is “likely to be affected by” the Project’ srelicensing
application, if any such tribe agrees to a meeting.

Next, asrequired in 18 CFR 8§ 5.8, FERC will issue a notice of commencement of the licensing proceeding
and Scoping Document 1 (SD1) within 60 days of the filing of this NOI/PAD. SD1 will include a
preliminary list of issues to be assessed during the licensing proceeding and will solicit comments on the
scope of analysis of issues. FERC will then hold a public scoping meeting and site visit within 30 days of
issuing SD1. The site visit will allow interested parties an opportunity to observe the Project layout and
the area, understand operations, and participate in a question-and-answer session about the Project. After
the scoping meeting and site visit, Commission staff may issue arevised scoping document based on public
and agency input.

A proposed Process Plan and Schedul e, which depicts all major milestones required in the ILP, along with
atimetable for those milestones, is set forth in Section 2 of the PAD.

1.3 Agent for the Licensee

The exact name and business address of each person authorized to act as agent for the applicant is listed
below pursuant to 18 CFR 8§ 5.6(d)(2)(i):

Michael Scarzello

Manager, Licensing

Brookfield White Pine Hydro LLC

150 Main Street

Lewiston, ME 04240

Phone: (315) 566-0197

Email: Michael .Scarzello@brookfie drenewable.com

Kirk Smith

Project Manager

Gomez and Sullivan Engineers, D.P.C.
PO Box 2179

Henniker, NH 03242

Phone: (603) 428-4960

Email: ksmith@gomezandsullivan.com

1.4 PAD Content

The information contained in this document was assembled based on the requirements set forth in 18 CFR
§ 5.6 (c) and (d), with minor format changes for ease of review, and is organized as follows:

Table of Contents; List of Tables; List of Figures; List of Appendices; List of Photographs; and Definitions
of Terms, Acronyms, and Abbreviations.
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Section 1 — Introduction and PAD Purpose
Section 2 — Plans, Schedule, and Protocols (18 CFR § 5.6(d)(1))
Section 3 — General Description of the River Basin (18 CFR 8 5.6(d)(3)(xiii))
Section 4 — Project Location, Facilities, and Operations (18 CFR § 5.6(d)(2))
Section 5 — Description of Existing Environment and Potential Effects on Resources (18 CFR § 5.6(d)(3))
Section 6 — Preliminary Issues and Studies List (18 CFR 8 5.6(d)(4))
Appendices
e Appendix A —Distribution List

o Appendix B —Consultation Documentation — PAD Questionnaire; A summary of the contacts made
by BWPH, and consultation undertaken in preparing this PAD

o Appendix C — Project Boundary Drawings
o Appendix D — Exhibit F Drawings and Single-Line Diagram (CEII)

o Appendix E — Current License and Amendment Orders
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2 PLANS, SCHEDULE, AND PROTOCOLS

As discussed in the previous section, with the filing of the NOI and PAD, BWPH isinitiating FERC' s ILP
(FERC 2023) for therelicensing of the Project. The ILP isdriven by specific milestones and requirements
asnoted inthe Commission’ sregulations (18 CFR Part 5). This section contains an overview of the process
plan and schedule (through filing of the license application) as well as the proposed communications
protocol to be followed throughout this process.

2.1 Process Plan and Schedulethrough Filing of the License Application

A proposed Process Plan and Schedule with a timetable for the balance of the licensing process is shown
in Table 2.1-1 and outlines actions by FERC, the Licensee, and other participantsin the relicensing process
through filing of the Final License Application (FLA). The Process Plan and Schedule may reflect
deadlines that fall on weekend days (Saturday or Sunday) or holidays. Deadlines falling on a weekend,
holiday, or day when FERC is closed due to adverse conditions are deemed to fall on the close of business
of the next FERC business day in accordance with Commission guidelines. The proposed Process Plan and
Schedule was developed in accordance with, and incorporates the timeframes set forth in, 18 CFR Part 5,
and is based upon the License Application filing deadline of February 28, 2027.
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Table 2.1-1: Proposed Process Plan and Schedule

Activity Responsibility Required Time Frame Citation Deadline
File Notice of Intent (NOI) and At least 5 (but no more than 5 February 21, 2024
Pre-Application Document Licensee 1/2) years before existing 18 CFR 8§ 5.5(d)
(PAD) license expires
Hold Initial Tribal Consultation Within 30 days of filing of March 22, 2024
Meeting FERC NOI & PAD 18CFR §5.7
Notice NOI/PAD and Issue Within 60 days of filing of April 21, 2024
Scoping Document 1 (SD1) FERC NOI & PAD 18 CFR85.8(a)
Hold Scoping Meeting and Site FERC Within 30 days of issuance of (18 CFR 8 May 21, 2024
Visit SD1 5.8(b)(3)
Comments on PAD and SD1; Within 60 days of issuance of June 20, 2024
Submit Study Requests Stakeholders D1 18 CFR §5.9(a)
Within 45 days of deadline for August 4, 2024
File Proposed Study Plan (PSP) |Licensee filing commentson PAD and |18 CFR §5.11
SD1
Hold Study Plan Meeting Licensee ]‘c’i‘l’i':g N30 days of deadinetor |15 crr g 5.11(g) | SPMMPer 3 2024
gg::me”t on Proposed SWdy | - ol ders Within 90 days of filingPSP |18 CFR§5.12  |lovember 2, 2024
File Revised Study Plan (RSP) |Licensee Within 30 days of deadlinefor |1 g ~rp g 5 135 |PECeMber 2, 2024
filing comments on PSP
glzr:]qment on Revised Study Stakeholders \F/QVSItth 15 days of filing of 18 CFR § 5.13(b) December 17, 2024
FERC Issues Study Plan Within 30 days of filing of January 1, 2025
Determination (SPD) FERC RSP 18 CFR §5.13(c)
. . Agencies with January 21, 2025
Initlate F orma StUdY DL mandatory Within 20 days of issuance of
Resolution Process (if ditioni dv Plan D N 18 CFR §5.14(a)
nec ) conditioning Study Plan Determination
authority
File Response to Study : Within 25 days of Notice of .\ |February 15, 2025
Dispute(s) (if necessary) HEzzss Study Dispute A
FERC Dispute Panel |ssues , Within 50 days of Notice of March 12, 2025
Finding (if necessary) DIEEIE e Study Dispute L EARESIALY
FERC Issues Determination on Within 70 days of Naotice of April 1, 2025
Study Dispute (if necessary) AING Study Dispute LEARS Sl
Conduct Field Studies Licensee Pursuant to approved SP 18CFR §5.15 May - Oct 2025
Pursuant to approved SP or no 18 CFR § January 1, 2026
File Initid Study Report Licensee later than 1 year after approval
of SP 5.15(c)(1)
Hold Initial Study Report Licensee Within 15 days of filing of 18CFR § January 16, 2026
Mesting initial study report 5.15(c)(2)
File Initid Study Report Licensee Within 15 days of study results|18 CFR § January 31, 2026
Meeting Summary meeting 5.15(c)(3)
File Meeting Summary Stakehol ders Within 30 days of filing of 10CFR § March 2, 2026

Disagreements (if necessary)

study results meeting summary

5.15(c)(4)
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Activity Responsibility Required Time Frame Citation Deadline
File Responses to ' Wlth!n 30 days of filing of 18 CFR § April 1, 2026
Disagreements (if necessary) Licensee meeting summary 5.15(c)(5)
disagreements '
Resolve Disagreements (if Within 30 days of filing of 18CFR § May 1, 2026
FERC .
necessary) responses to disagreements 5.15(c)(6)
Con(_juct _Second Season Field Licensee Pursuant to a_nppr_oved Study 18 CFR§5.15 May - Oct 2026
Studies (if necessary) Plan Determination
File Preliminary Licensing October 1, 2026
Proposal (PLP) or Draft License|Licensee ][\i‘r?&:later frgiiﬁ?sd%’ :dbemre 18 CFR § 5.16(a)
Application (DLA) app
Comment on DLA, Additional Within 90 days of filing of December 30, 2026
Information Requests (if Stakeholders DLA or draft license 18 CFR §5.16(€)
necessary) application
) . Pursuant to approved SP or no January 1, 2027
Fllelil(J:ggaet)ed Study Report (if Licensee later than 2 years after 18 CFR § 5.15(f)
ap approval of SP
Hold Updated Study Report Licensee Within 15 days of Updated 18CFR § January 16, 2027
Meseting (if applicable) Study Report 5.15(¢)(2)
File Updated Study Report . Within 15 days of Study 18 CFR § January 31, 2027
Meeting Summary (if Licensee :
: Results Meeting 5.15(¢)(3)
applicable)
File License Application Licensee No later than 24 months before|; g - g 5 175 | Fe0rUary 28, 2027
exigting license expires
File Meeting Summary Stakehol ders Within 30 days of filing of 18CFR § March 2, 2027
Disagreements (if necessary) study results meeting summary |5.15(c)(4)
File Responsesto Meeting Within 30 days of filing of April 1, 2027
. , , ) 18CFR §
Summary Disagreements (if Licensee meeting summary
. 5.15(c)(5)
necessary) disagreements
,\Rﬂf';'i‘r’]e %?datf:eigndé '(Tfport FERC Within 30 days of filingof |18 CFR§ MY o 0
9ISy response to disagreements 5.15(c)(6)

necessary)
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2.2 Proposed Communications Protocol

BWPH is proposing a communication protocol to establish guidelines for effective participation and
communication in the Project relicensing process. The proposed communication protocol discussed below
pertainsto general communications, meetings, and documents.

221 PartiestotheRelicensing

There are two categories of participation in a FERC relicensing — Interested Parties and Relicensing
Participants. Each category requires a different notification or frequency and type of communication.
Interested Parties are those groups which have an interest in the licensing process and may include
governmental organizations, non-governmental organizations (NGOs), tribes, or individuas; this group is
generally referred to as “stakeholders’. Relicensing Participants are often individuas from the various
stakeholder groups who are actively participating in the licensing process.

Mailing Lists

BWPH will maintain a mailing list of al Interested Parties, which will include both standard mailing
addresses and available email addresses for distributing notices and documents for public review. An
individual from an Interested Party can become a Relicensing Participant by contacting Michael Scarzello
(contact information provided in Section 1.3).

Following submittal of the license application to FERC, the Commission will establish an officia Service
List for parties who formally intervene in the proceeding. Interventionisaformal legal process governed
by the Commission’sregulations. Once the Commission establishes a Service List, any written documents
filed with the Commission must be served to the Service List. Additiona information can be found at:
https.//www.ferc.gov/resources/quides/how-to/intervene.asp.

2.2.2 General Communications

BWPH recognizesthat thereis adiverse group of stakeholdersthat may participate in the licensing process
for the Project, including resource agencies, tribes, governmental organizations, NGOs, and individuals.
To successfully navigate FERC’ s ILP, communication between the various groups will be vital.

For this process, general communications may include distribution of licensing documents, written
correspondence, emails, and notes/records from various meetings and calls.

2221 Teephone Communications

In genera, routine telephone calls between licensing participants will be considered informal
communication, without formal documentation. I1f FERC participates in a decisional or formal telephone
cal, it is assumed that the Commission will distribute a summary to the Mailing or Service Lists (Section
2.2.3).

2.2.2.2 Electronic Communications

BWPH anticipates distribution of relevant documents and submittal of comments, correspondence, and
study requests from agencies and stakeholders will be conducted primarily electronically (either by
electronic filing of documents with the FERC and/or via email distribution). In addition, some formal
agency consultation proceedings and correspondence may, as a matter of convenience and expediency,
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occur eectronicaly or via email. BWPH will maintain documentation of all correspondence as part of
formal agency consultation proceedings.

The Commission makes information available to the public via the Internet through eLibrary, a records
information system that contains documents submitted to and issued by the FERC. Documents filed with
the FERC as part of the Project's licensing process are available for viewing and printing via eLibrary,
accessed through the Commission’ s homepage or directly at https.//www.ferc.gov/docs-filing/elibrary.asp
(Docket P-2284). Interested Parties and Relicensing Participants can also subscribe to the docket for the
Project under eSubscription and be sent notices of issuances and filings by email. Instructions for
subscribing to the electronic FERC docket for Project is provided on FERC's website at:
https.//www.ferc.gov/docs-filing/esubscription.asp.

2.2.2.3 Mestings

Over the course of the licensing process, and in accordance with the ILP regul ations, there will be numerous
meetings between the Licensee and stakeholders to discuss various aspects of licensing. To the extent
possible, BWPH will work with the interested parties to schedule these meetings during times and at
locations that are convenient for the majority of participants and will provide adequate advance notice.
When possible, BWPH will notify all interested parties at least one week in advance of the meeting and
distribute necessary meeting materias (e.g., agendas, support documentation, etc.).

2.2.3 Document Distribution

BWPH will distribute, whenever possible, all documents in PDF or Microsoft Word format but may
distribute hard copies of some documents for convenience or by request. BWPH prefers to receive al
documents eectronically, in an appropriate format. Electronic documents can be emailed to
Michael.Scarzello@brookfieldrenewable.com and ksmith@gomezandsullivan.com while hard copy
documents may be mailed to Brookfield's Lewiston, ME office (contact information provided in Section
1.3). All documents issued and received will become part of the consultation record and will be available
for distribution to the public or for review as part of the Public Reference Files discussed bel ow.

Documents submitted to and issued by the FERC for the Project are available through elLibrary under
Docket P-2284 (https://www.ferc.gov/docs-filing/dibrary.asp). In addition, all materias filed with or
issued by the FERC will be available for review and copying at the FERC offices in Washington, D.C.:
Federal Energy Regulatory Commission Public Reference Room, Room 2-A Attn: Secretary 888 Firgt
Street, N.E. Washington, D.C. 20426.

Sensitive Information

Certain Project-related documents are Critical Energy Infrastructure Information (CEIl) and restricted from
public viewing in accordance with the Commission’s regulations, 18 CFR § 388.113. This information
relatesto the design and safety of the dam and appurtenant facilities. Anyone seeking information protected
as CEIll from the Commission must file a CEll request. FERC's website (https.//www.ferc.gov/legal/ceii-
foial/celi/eceii.asp) contains additional detailsrelated to CEII.

BWPH will allow limited access to documents containing sensitive information regarding specific cultura
(restricted under Section 106 of the National Historic Preservation Act) and/or protected environmental
resources (under Section 7 of the Endangered Species Act) to authorized entities. Members of the public
seeking this information from FERC must file a Freedom of Information Act (FOIA) request. Instructions
for FOIA are available on FERC's website at https.//www.ferc.gov/legal/ceii-foia/ceii/eceii.asp.
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2.3 Study Reguests

BWPH hasidentified areaswhere thereislittle or no information relevant to potential Project effectsto the
human and natural environments and has preliminarily identified potential study efforts to address these
deficienciesin Section 6 of this PAD. Per the ILP regul ations, however, stakehol ders may file study requests
with FERC to supplement existing information or fill information gaps. All requests must satisfy FERC's
study plan requirements as noted in the ILP regulations (18 CFR § 5.9(b)). As part of these requirements,
the study request must:

o Describe the goals and objectives of each study proposal and the information to be obtained.

o If applicable, explain the relevant resource management goals of the agencies or Native American
tribes with jurisdiction over the resource to be studied.

o If the requestor is a not resource agency, explain any relevant public interest considerations in
regard to the proposed study.

o Describe existing information concerning the subject of the study proposal, and the need for
additional information.

o Explain any nexus between Project operations and effects (direct, indirect, and/or cumulative) on
the resource to be studied, and how the study results would inform the development of license
requirements.

e Explain how any proposed study methodology (including any preferred data collection and analysis
techniques, or objectively quantified information, and a schedule including appropriate filed
season(s) and the duration) is consistent with generaly accepted practice in the scientific
community or, as appropriate, considers relevant tribal values and knowledge.

e Describe considerations of level of effort and cost, as applicable, and why any proposed alternative
studies would not be sufficient to meet the stated information needs. The requestor should also
describe any available cost-share funds or in-kind services that the sponsor of the request may
contribute towards the study effort.

Additional information on study request requirements and format can be found at:
https://www.ferc.gov/industries/hydropower/gen-info/licensing/il p/il p-tutorial /prepare/scopi ng/study-
request.asp. Per the ILP regulations, study requests must be filed with FERC within 60 days of FERC's
issuance of SD1 (Table2.1-1). FERC will ultimately issue a Study Plan Determination (SPD) that approves
a study plan with any needed modifications determined to be necessary considering the record. Pursuant
to 18 CFR § 5.14, study plan disputes may only be filed with the FERC by a mandatory conditioning
authority under Section 4(e) and Section 18 of the Federal Power Act (FPA) and Section 401 of the Clean
Water Act.

24 References

Federal Energy Regulatory Commission (FERC). 2023. Integrated Licensing Process. [Online] URL :
https.//ferc.gov/industries-data/hydropower/licens ng/licensing-processes/integrated-licensing-
process-ilp [Accessed August 10, 2023].
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3 PROJECT LOCATION, FACILITIES, AND OPERATIONS

3.1 Project Location

The Project islocated on the Androscoggin River at the head-of -tide at approximately river mile (RM) 6in
the Towns of Brunswick and Topsham, ME. The Project straddles the border between Cumberland and
Sagadahoc counties. The Project dam is the first dam on the mainstem of the Androscoggin River. The
dam and powerhouse span the Androscoggin River immediately above the U.S. Route 201 bridge
connecting Topsham and Brunswick, ME, at a site originally known as Brunswick Fals (Figure 3.1-1).
The drainage area a the Project is 3,437 square miles (sgm) while the average annual inflow to the Project
is approximately 7,018 cubic feet per second (cfs).

3.2 Project Boundary

The Project boundary follows the contour level of 42.0 feet above mean sealevel (md) around most of the
Project impoundment, except along the northerly shore of the impoundment between the Project dam and
the Black Bridge railroad crossing where is follows the contour level of 46.0 feet, msl. The Project
boundary aso encloses the principa Project works including the dam, intake, powerhouse, tailrace, and
fishway. The Project boundary extends approximately 4.5 miles upstream to the Pejepscot Dam and
encompasses atotal of approximately 348 acres. Figure 3.2-1 depictsthe Project boundary, while Appendix
C contains the Project’s Exhibit G drawings.
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3.3 Project Facilities

The Project consists of a4.5-mile-long, 175-acreimpoundment; an 830-foot-long and 40-foot-high concrete
gravity dam with a gate section containing two Tainter gates and an emergency spillway; an intake and a
powerhouse containing three turbine-generating units with an authorized rating of 19.0 MW. The Project
also hasavertical slot upstream fishway, adownstream fish bypass, a21-foot-high fish barrier wall between
the dam and Shad Idland, and a 3-foot-high by 20-foot-long concrete fish barrier weir across Granney Hole
Stream in Topsham. Appendix D contains genera design drawings (Exhibit F*) of the Project.

3.3.1 Impoundment

The Project impoundment (Photo 3-1) extends approximately 4.5 miles upstream from the Brunswick Dam
to the tailwater area of the Pejepscot Dam. At elevation 39.4 feet, md, the impoundment has a surface area
of 175 acres, a gross storage capacity of 125 acre-feet (Figure 3.3.1-1), and approximately 11.5 miles of
shoreline.

Photo 3-1: Project | mpoundment

3.32 Dam & Spillway

The Project dam (Photos 3-2 and 3-3) is a concrete gravity structure with atotal length of 830 feet. The
dam consists of a 135-foot-long intake/powerhouse section with atop elevation of 55 feet, msl, a 510-foot-
long uncontrolled spillway section with acrest elevation of 39.4 feet, msl, an 80-foot-long gate section with
two 32.5-foot-wide by 22-foot-high Tainter gates with sill elevations of 20.0 feet, md, a 48-foot-wide

! The current FERC-approved Exhibit F drawings are provided in Appendix D; however, BWPH is further reviewing
these drawings to determine if updates are needed to depict the current Project facilities. Updated drawings will be
provided in the Final License Application, as necessary.
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emergency spillway section with acrest elevation of 39.4 feet, md, and 57-foot-long, non-overflow section
with atop elevation of 55 feet, mdl.

The right spillway section (looking downstream) is approximately 188-feet-long, and the current license
allowsfor theinstallation of wooden flashboardsthat are 2.6-feet-high on this section of the spillway. These
flashboards are designed to prevent spill from entering the tailrace below this location so as not to attract
upstream migrants to this location. The left spillway section is approximately 322-feet-long and does not
have flashboards. A 2-foot-wide concrete pier separates the two spillway sections. Immediately to the
south of the spillway pier is a 21-foot-high and 170-foot-long concrete retaining wall that separates the
tailrace area from the ledge area below the spillway. Figure 3.3.2-1 provides a spillway rating curve for
the Project.

Photo 3-2: Project Dam

Brunswick Project Pre-Application Document
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Photo 3-3: Project Tainter Gatesand Emergency Spillway Sections

3.3.3 Intake Structure

The concrete intake structure (Photo 3-4) is integral with the dam and is located on the right bank of the
river (Brunswick shoreline) and is approximately 110 feet long and has a maximum height of 65 feet, and
the top elevation of intake structure deck is 55.0 feet, mdl.

The trashracks for Unit 1 consist of three separate panels covering the intake openings. Each steel panel
has 3.5-inch clear spacing on the trashrack. The trashracks panels have a top elevation of 26.85 feet, md
and extend down to an elevation of -12.38 feet, mgl. Each panedl is approximately 12 feet wide. The
upstream fish passage facility (Section 3.3.7) exit flume leading to the impoundment is located near the
Unit 1 intake. Thereisone 10-foot wide by 12.25-foot high trashrack with clear spacing of 5.75 inches at
theflume' sexit. Thetop elevation of thistrashrack is55.0 feet, msl, and the bottom elevation is 32.75 feet,
msl.

The trashracks for Units 2 and 3 consists of one panel per unit. Each steel panel has 3.5-inch clear spacing
on the trashrack. The trashracks panels have a top elevation of 55.0 feet, md and extend down to an
elevation of 20.0 feet, md. Each pand is approximately 17 feet wide. The dluice opening for the
downstream fish passage facility (Section 3.3.7) is located near the Units 2 and 3 intake. The trashrack
over the opening isapproximately 3.5-feet-wide with atop elevation of 55.0 feet, msl and abottom elevation
of 33.0 feet, mdl.

The trashracks are cleaned with using a motor-operated trash rake from a concrete deck.

Brunswick Project Pre-Application Document
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Location of downstream fish
passage surface dluice

Exit for upstream fish
passage facility

Photo 3-4: Project Turbine Intake Structure and Fishway Openings

3.34 Powerhouse

The powerhouse, constructed in 1983, (Photo 3-5) isintegral with the dam and located on the right bank of
the river. It is approximately 125-feet-wide and 135-feet-long and constructed of brick masonry and
concrete. The powerhouse contains one vertical and two horizontal propeller turbine generators. A mobile

crane with a capacity of approximately 120 tons is used for dismantling and servicing the turbine-
generators, stop logs, and other equipment.
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Photo 3-5: Project Powerhouse

3.3.5 Turbinesand Generators

The Project’s installed capacity is 19.0 MW with atotal hydraulic capacity of 7,475 cfs. There are three
propeller style turbines with the following characteristics (Table 3.3.5-1).

Table 3.3.5-1: Project Turbine Characteristics

Characteristic Unit 1 Unit 2 Unit 3

Type vertical-shaft, fixed blade | horizontal shaft, fixed blade | horizontal shaft, fixed blade
propeller propeller tubular propeller tubular

Rated Capacity (hp) 16,000 5,000 5,000
Rated Capacity (MW) 12.0 3.765 3.765
Runner Diameter (feet) 15 8.2 8.2
Number of blades 5 5 5
Rated Head (feet) 32 37 37
Rated Speed (rpm) 20 212 212
Maximum Hydraulic 5,075 1,200 1,200
Capacity (cfs)
Minimum Hydraulic 2,741 NA NA
Capacity (cfs)
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Turbine unit 1 is connected to a 3 phase, 60 Hz, 12,500-volt generator. Turbine units 2 and 3 are each
connected to a 3 phase, 60 Hz, 12,500-volt generator. Unit 1 has a capacity of 12,600 kW and Unit 2 and 3
each have capacities of 3,500 kW (Table 3.3.5-2).

The main leads between the generator and main transformer are two single conductors, 750 kilo circular
mils? auminum, interlocked armor, insulated power cables per phase.

Table 3.3.5-2: Project Generator Characteristics

Characteristic Unit 1 Unit 2 Unit 3
Type Siemens-Allis Siemens-Allis Siemens-Allis
Capacity (MW) 12.6 35 35
Rated Apparent Power (KVA) 14,000 3,889 3,889
Rated Voltage (V) 12,500 12,500 12,500
Power Factor 0.9 0.9 0.9
Frequency (Hz) 60 60 60
Rated Speed (rpm) 20 211.8 211.8
336 Tailrace

Water discharges through the powerhouse into a tailrace (Photo 3-6) with a maximum depth of
approximately 12 feet, a width of approximately 96 feet, and a length of approximately 300 feet. The
tailraceisformed in excavated rock and has a U-shape cross section. The normal tailwater elevation is2.5
feet, mgl. Figure 3.3.6-1 containsthe tailwater rating curve for the Project.

2Kilo circular milsisameasurement of the cross-sectional area of electrical conductors. 1 kilo circular milsis
approximately equal to 0.5067 mm?,
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Upstream fish E
passage facility

Photo 3-6: Project Tailrace
3.3.7 Fish Passage Facilities
Upstream Fish Passage Facilities

Upstream fish passage at the Project is provided viaavertical dlot fishway that isparalel to the tailrace and
adjacent to the south side of the powerhouse (Photo 3-6). The upstream fishway is typically operated
between May 1 and November 15, as conditions allow, however, the exact timing is determined annually
in consultation with resource agencies.

The upstream fishway is owned and maintained by BWPH and, under prior agreement, Maine Department
of Marine Resources (MDMR) personnel operate the fishway each season during the peak of the river
herring (i.e., sea-run aewives and blueback herring) and American shad run. A formal agreement for shared
operations of the fishway was established in December 1977 but was terminated by MDMR by letter dated
November 21, 2016. BWPH and MDMR have an interim informal agreement where MDMR voluntarily
operates the fishway from May 1 to July 31 annualy, and BWPH operates it for the remainder of the fish

passage season.

The fishway and associated trap and sort facility were installed in 1983. The fishway is 570-feet-long and
consists of 42 individua pools, each pool is 8.5-feet-wide and 10-feet-long, with a 1-foot drop between
each pool and a 1:10 slope in a switchback configuration. The fishway is designed to pass American shad,
river herring, and Atlantic salmon. The trapping facility, located at the upstream end of the fishway,
provides MDMR or BWPH staff the opportunity to trap and truck (or volitionally pass) river herring,
American shad or Atlantic salmon, sort undesirable fish, and to collect data on migratory and resident fish
speciesthat usethefishway. Asfish swimto thetop of the fishway, fixed grating guidesthem past aviewing
window and into a 500-gallon capacity fish haist (trap). The hoist elevatesthe fish to overhead sorting tanks
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where MDMR or BWPH staff sort and either duice into tanks for transport or pass fish upstream via a
concrete exit flume leading to the headpond. There is one 10-foot wide by 12.25-foot high trashrack with
clear spacing of 5.75 inches at the flume' s exit.

The fishway flows consist of approximately 30 cfs passing downstream through the fishway with an
additional 70 cfs passed viaagravity fed pipe from the headpond to a diffusion area at the lower end of the
fishway for atotal flow of 100 cfs. An electric Rotork operator located at the fishway entranceis automated
to pass al fishway flows (~100 cfs) over the entrance gate with an approximate 0.75-foot drop during al
tidal levels with a 0.25-foot dead band to not operate inside of every 10 minutes. The fishway istypically
operated up to ariver flow of approximately 20,000 cfs.

Although the vertical dot fishway is designed to run valitionally, BWPH does not operate it in avolitiona
manor to prevent the passage of invasive species.

Downstream of the dam spillway, the riverbed consists of broad ledges interspersed with one large pool
and a few smaller pools (Photo 3-2). The Project aso has a fish barrier wall located between the dam and
Shad Island and a concrete cap over the ledges at the southern end of the spillway section. These structures
were instaled in the 1980s to prevent fish from accessing the spillway section and to prevent spill from
entering the tailrace and interfering with fish attraction to the fishway. The ledge is approximately 520-
feet-long, 15-feet-wide, and 6-feet-high (at high tide). This barrier servesto prevent fish from being drawn
up into the ledges near the spillway portion of the dam during periods of spill.

Downstream Fish Passage Facilities

Downstream fish passageis provided at the Project via a surface sluice (Photo 3-4) and associated 18-inch
diameter pipe (Photo 3-7) located between Units 1 and 2. The pipe has an attraction and conveyance flow
of approximately 20 cfs and passes through the powerhouse and discharges into the Project tailrace. The
exigting sluice gate and pipe were installed in 1983. The trashrack covering the sluice opening is
approximately 3.5-feet-wide with atop eevation of 55.0 feet, md and a bottom elevation of 33.0 feet, mdl.
The facility is operated from April 1 through December 31, asriver conditions allow.
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——

Photo 3-7: Downstream Fish Passage Dischar ge Pipe
3.3.8 Switchyard/Transmission Lines

The Project transmission facilities consists of an approximately 60-foot-long underground cable that |eads
to anon-Project switchyard that houses the Project’ stransformer (Photo 3-8), which isa self-cooled/forced-
air-cooled-type, rated at 18,000/24,000 kVA, 12.47-34.5 kV, 3 phase, 60 hertz. Bare cable connects the
transformer output through fused disconnect switches and to the non-Project switchyard bus. The
switchyard aso houses non-Project facilities and equipment including an additional transformer, busses,
and distribution equipment. A single line diagram isincluded in Appendix D.
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Photo 3-8: Project I nterconnection Point

3.3.9 Proposed Project Facilities

No changes to the Project facilities or structures are being proposed.
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3.4 Project Operations

34.1 Existing Project Operations

The Project is operated in automatic mode as arun-of-river facility with no storage or flood control capacity.
A pond level sensor isinstalled near the intake to monitor the Project impoundment level and to regulate
the turbine-generator operation. The Project has a maximum hydraulic capacity of 7,475 cfs through the
turbine-generator units, and a minimum hydraulic capacity of 1,200 cfs.

The Project’ s turbine-generator units 2 and 3 are not adjustable, meaning they can only be completely off
or on, and cannot be adjusted over arange of operating flows. Due to the on/off nature of these units and
the small pond available, the impoundment fluctuates to alow these units to operate. Impoundment
fluctuations related to this operation are limited to less than two feet bel ow the top of the spillway crest as
required by the FERC license.

Unit 1 typically operates at maximum efficiency during periods of river flow less than or equal to 4,400
cfs, during which periods, the unit will runin an on-off mode. During river flows of 4,400 cfsto 5,000 cfs,
the unit discharge will typically approximateriver flows and the pond level will berelatively constant. Unit
2 and 3 will then normally come online for river flows of 7,400 cfsor greater. There isno minimum flow
requirement in the existing license, as the river reach below the Project is backwatered and tidally
influenced. However, during fishway operation (typically May 1 to November 15 as conditions alow, with
the exact timing determined annually based on resource agency consultation), upstream fishway flow is
100 cfs and downstream fishway flow is 60 cfs regardless of unit operations.

BWPH also provides nighttime spill flows at the Project for downstream Atlantic salmon smolt migration
based on a set of unit operational guidelinesdriven by total river flow at the Project. Thisunit prioritization
isimplemented during the downstream Atlantic Salmon passage season with the exact timing determined
annually through resource agency consultation and is a condition of the final Atlantic Salmon Species
Protection Plan that was incorporated into the Project license in 2022.

Total River Flow (cfs) Unit Operations
<7,615 Unit 1 — online day; offline night

Unit 2/3 — both online day; one offline night
7,615-18,275 Unit 1 — online day; offline night

Unit 2/3 — both online day; both online night
>18,275 Unit 1 — online day and night

Unit 2/3 — online day and night

Figures 3.4.1-1 thru 3.4.1-5 show annual plots of hourly Project outflow and impoundment levelsfor 2018-
2022.

3.4.2 Proposed Project Operations
No changes to the Project operations are being proposed.

3.5 Othe Project Information

3.5.1 Current License Requirements

On February 9, 1979, the Commission issued alicense for the Project for a period of 50 years. The current
licenseis set to expire on February 28, 2029. The FERC license contained multiple articles governing how
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the Project is operated. The articles refer to issues such as power production, public safety, streamflows,
and recreation, among others. The current license can be found in Appendix E. Articles 1 through 28 of
thelicense are “ standard content” modeled after FERC's 1975 Form L-3. Project specific License Articles
included Articles 29-38 (Table 3.5.1-1). In addition, severa License Amendments and Orders have been
issued since the original Order Issuing License (Mgjor) in 1979. These amendments are summarized in
Table3.5.1-2. The Project is additionally subject to a Water Quality Certificate (WQC) that was issued by
the Maine Department of Environmental Quality (MDEP) on August 23, 1978 (Appendix E).
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Figure 3.3.1-1: Impoundment Area/Volume Curve
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Figure 3.3.2-1: Spillway Discharge Curve
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Figure 3.3.6-1: Tailwater Rating Curve
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Figure3.4.1-1: Hourly Project Outflow and Impoundment Levelsfor 20183
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3 Project impoundment was drawn down on March 30 from 1000 to 1200 hours to aminimum elevation of 33.9 ft, msl to perform repairs to the Project fishway.
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Figure 3.4.1-2: Hourly Project Outflow and | mpoundment Levelsfor 2019
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Figure 3.4.1-3: Hourly Project Outflow and I mpoundment L evelsfor 2020
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Figure 3.4.1-4: Hourly Project Outflow and Impoundment Levelsfor 2021
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Figure 3.4.1-5: Hourly Project Outflow and | mpoundment Levelsfor 20224
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4 Project impoundment was drawn down March 31 from 0800 to 1100 hours to a minimum elevation of 34.5 ft, mdl to perform dredging of the Project fishway.
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Table 3.5.1-1: Project-Specific FERC License Articles

License
Article

Description

Article 29

If any previoudy unrecorded archeological or historic sites are discovered during the course of
construction or development of any project works or other facilities at the project, construction
activity in the vicinity shall be halted, a qualified archeologist shall be consulted to determine the
significance of the sites, and the Licensee shall consult with the State Historic Preservation Officer
(SHPO) to develop a mitigation plan for the protection of significant archeological or historic
resources. If the Licensee and the SHPO cannot agree on the amount of money to be expended on
archeological or historic work related to the project, the Commission reserves the right to require the
Licensee to conduct, at its own expense, any such work found necessary.

Article30

Within six months from the date of the completion of construction of fish passage facilities, the
Licensee shal file with the Commission "as built" drawings. The Licensee shall also submit annual
reports to the Commission on results of fish passage facilities operation, including the numbers and
species of fish counted and an assessment of the effectiveness of the facilities.

Article31

The Licensee shall, to the satisfaction of the Commission's authorized representative, install and
operate any signs, lights, sirens; or other safety devices that may reasonably be needed to warn the
public of fluctuationsin flow from the project and protect the public in its recreational use of project
lands and waters.

Article 32

In the interest of protecting and enhancing the scenic, recreational, and other environmental values
of the project, Licensee shal (1) supervise and control the use and occupancy of project lands and
waters; (2) shall prohibit, without further Commission approval, the further use and occupancy of
project lands and waters other than specifically authorized by thislicense; (3) may authorize without
further Commission approval, the use and occupancy of project lands and waters for landscape
plantings and the construction, operation, and maintenance of access roads, power and telephone
distribution lines, piers, landings, boat docks, or similar structures and facilities, and embankments,
bulkheads, retaining walls, or other similar structures for erosion control to protect the existing
shoreling; (4) shall require, where feasible and desirable, the multiple use and occupancy of facilities
for accessto project lands and waters; and (5) shall ensure to the satisfaction of the Commission's
authorized representative that all authorized uses and occupancies of project lands and waters (a) are
consistent with shoreline aesthetic values, (b) are maintained in a good state of repair, and (C)
comply with State and local health and safety regulations. Under item (3) of this Article, Licensee
may, among other things, institute a program for issuing permits to a reasonable extent for the
authorized types of use and occupancy of project lands and waters. Under appropriate
circumstances, permits may be subject to the payment of afeein areasonable amount. Before
authorizing construction of bulkheads or retaining walls, Licensee shall: (@) inspect the site of the
proposed construction, (b) determine that the proposed construction is needed, and (c consider
whether the, planting of vegetation or the use of riprap would be adequate to control erosion at the
site. If an authorized use or occupancy fails to comply with the conditions of this Article, or with
any reasonable conditions imposed by the Licensee for the protection of the environmental quality
of project lands and waters, the Licensee shall take appropriate action to correct the violations,
including, if necessary, cancellation of the authorization and removal of any noncomplying
structures or facilities. The Licensee's consent to an authorized use or occupancy of project lands
and waters shall not, without its express agreement, place upon the Licensee any obligation to
construct or maintain any associated facilities.

Article33

Before beginning construction of the project, the Licensee shall submit and obtain approval from the
Director, Office of Electric Power Regulation, of revised Exhibit L drawings conforming to the
Commission's regulations and showing the fina design to the project darn. The dam shall be
designed to be stable, structurally sound, and safe under probable maximum flood conditions.
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License
Article

Description

Article 34

Pursuant to Section 10(d) of the Act, the rate as computed below shall be the specified rate of return
on the net investment in the project for determining surplus earnings of the project for the
establishment and mai ntenance of amortization reserves. One-half of the project surplus earnings, if
any, accumulated under the license, in excess of the specified rate of return per annum on the net
investment, shall be set aside in a project amortization reserve account as of the end of each fiscal
year, with the exception that, if there is a deficiency of project earnings below that specified rate of
return per annum for any fiscal year under the license, the amount of any surplus earnings

accumul ated thereafter until absorbed, and one-half of the remaining surplus earnings, if any, thus
cumulatively computed, shall be set aside in the project amortization reserve account; the amounts
thus established in the project amortization reserve account shall be maintained until further order of
the Commission. The annual specified reasonable rate of return shall be the sum of the weighted
cost components of long-term debt, preferred stock, and the cost of common equity, as defined
below. The weighted cost component for each element of the reasonabl e rate of return is the product
of its capital ratios and cost rate. The current capital ratios for each of the above elements of the rate
of return shall be calculated annually based on an average of 13 monthly balances of amounts
properly includable in the Licensee's long-term debt and proprietary capital accounts aslisted in the
Commission's Uniform System of Accounts. The cost rates for such ratios shall be the weighted
average cost of long-term debt and preferred stock for the year, and the cost of common equity shall
be the interest rate on 10-year government bond (reported as the Treasury Department's 10-year
constant maturity series) computed on the monthly average for the year in question plus four
percentage points (400 basis points).

Article35

For the purpose of reimbursing the United States for the cost of administration of Part | of the Act,
the Licensee shall pay the United States areasonable annual charge, effective thefirst day of the
month following the month in which thislicense isissued, as determined by the Commissionin
accordance with the provisions of its regulations in effect from time to time. The authorized
installed capacity for that purpose is 25,300° horsepower.

Article 36

Licensee shall file with the Commission, implement, and modify when appropriate, an emergency _
action plan designed to provide an early warning to upstream and downstream inhabitants and
property ownersif there should be an impending or actua sudden release of water caused by an
accident to, or failure of, project structures. That plan shall be submitted within one year of the date
of issuance of thislicense, and shall include: instructions to be provided on a continuing basis to
operators and attendants for actions they are to take in the event of an emergency; detailed and
documented plans for notifying law enforcement agents, appropriate federal, state, and local
agencies, operators of water-related facilities, and those residents and owners of properties that
could be endangered; actions if possible, by limiting the outflow from upstream dams or control
structures; and actions to reduce downstream flows by controlling the outflow from dams located on
tributariesto the stream on which the project is located. Licensee shall also submit a summary of
the study used as a basis for determining the areas that may be affected by an emergency, including
criteriaand assumptions used. Licensee shall monitor any changesin upstream or downstream
conditions which may influence possible flows or affect areas susceptible to damage and shall
promptly make and file with the Commission appropriate changes in such emergency action plan.
The Commission reserves the right to require, modifications to the plan.

Article 37

Within five years following the effective date of thislicense the Licensee shall file arevised Exhibit
F and, for Commission approval, an "as built" Exhibit K to show the project asfinally constructed
and located, and an "as built" Exhibit M revised to include the 34.5-kV transmission line between
the Brunswick switchyard and the Topsham substation.

5 Amended Sept.

21,1981
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License
Article

Description

Article 38

The Licensee shall commence construction of the project works within one year of the effective date
of thislicense, and, in good faith and with due diligence, shall prosecute and complete the project
works within four years of commencing construction.

Article 39

The Licensee shall clear and keep clear to an adequate width all lands along open conduits and shall
dispose of a1 temporary structures, unused timber, brush, refuse, or other material unnecessary for
the purposes of the project which result from maintenance, operation, or alteration of the project
works. In addition, all trees along the periphery of the project reservoir which die during operation
of the project shall be removed. All clearing of lands and disposal of unnecessary material shall be
done with due diligence to the satisfaction of the authorized representative of the Commission and
in accordance with appropriate federal, state, and local statutes and regulations.

Table 3.5.1-2: License Amendments and Applications

Date | ssued

FERC Order

June 22, 1998

Order Amending License: To remove transmission lines from the Project boundary that are
no longer considered primary lines.

Order Amending License: To change licensee' s name from FPL Energy Maine Hydro,

July 29, 2013 LLC to Brookfield White Pine Hydro LLC.
Order Approving Interim Species Protection Plan for Atlantic Salmon and Handling and
December 13, 2013 | Protection Plan for Shortnose and Atlantic Sturgeon.

February 16, 2022

Order Modifying and Approving Non-Project Use of Project Lands and Watersto Facilitate
Replacement of the Frank J. Wood Bridge.

3.5.2 Compliance History

A review of the FERC record for the Project found that there were three deviationsin the previous 5 years
that were considered violations of the License by FERC. On May 3-4, 2022, there was a deviation related
to the turbine-generator unit operating protocol to facilitate downstream passage of Atlantic salmon smolts.®
On May 12, 2021, there was a deviation that caused a reduction in the upstream fish passage facility
operating flow.” And on May 6-7, 2020, there was adeviation rel ated to the turbine-generator unit operating
protocol to facilitate downstream passage of Atlantic saimon smolts.® All of these incidents were reported
by BWPH, fully investigated by FERC, and measures put in place to prevent reoccurrence in the future.

Otherwise, BWPH has operated the Project in accordance with the terms and conditions of the license. The
Project has been subject to the Commission’s standard operational and environmental inspections.
Following these inspections, BWPH has implemented and completed all necessary actions to address any
Commission comments and recommendations.

6 FERC Accession No. 20221013-3012: https://elibrary.ferc.qgov/eLibrary/filelist?accession_number=20221013-

3012.

7 FERC Accession No. 20210630-3027: https://elibrary.ferc.qgov/eLibrary/filelist?accession_number=20210630-
3027.

8 FERC Accession No. 20200616-3003: https://elibrary.ferc.gov/eLibrary/filelist?accession number=20200616-
3003.
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3.5.3 Public Safety

TheProject isremotely monitored and operated 24 hours aday, 7 daysaweek. In addition, Project operating
staff visit the site daily. Brookfield' s National System Control Center (NSCC) notifies Project personnel of
operational problemsviacellular telephones. Project staff are generally within 30 minutes of the site during
normal work hours and can respond within 3 hours or less during off hours.

The Project is classified asalow hazard dam. Dueto the low hazard classification of this dam, no Potentia
Failure Mode Analysis has been conducted at this site. The Dam Safety Surveillance and Monitoring
Program and Report (DSSMR) defines the appropriate monitoring for the water retaining project works.
The DSSMR for the Project was last filed with the FERC on March 30, 2023.

In addition, Section 10(c) of the FPA authorizes FERC to establish regulations requiring Licensees to
operate and properly maintain their Projects for the protection of life, health, and property. FERC Part 12
regulations include such safety measures as signage and exclusion devices. BWPH was required by FERC
to file a public safety plan for the Project, which depicts the public safety devices installed at the Project
and their location. The Commission approved the Public Safety Plan on May 31, 2016.°

BWPH maintains fences, handrails, and warning signs to protect the public from the hazards of Project
structures and operations and seasonally installs a boat barrier approximately 1/2 mile upstream of the dam
from June 15 to October 31 as flow conditions allow. A second boat barrier islocated downstream of the
powerhouse from the southern shore to the tip of Shad Island and isin place year-round as flow conditions
allow.

354 Summary of Project Generation and Flow Records

Table 3.5.4-1 provides the annual gross and average monthly gross generated megawatt hours (MWh) at
the Project for the past ten years (2013-2022). Annual gross generation ranged from 64,252 to 112,174
MWh in 2021 and 2013, respectively with a mean annual generation of 90,695 MWh during the period
examined.

Regarding flow records, Section 5.2.1.2 provides additional information pertaining to streamflow into the
Project including annua and monthly flow duration curves.

Dependabl e Capacity

The dependable capacity is defined as the load carrying ability of a power plant under adverse load and
flow conditions. The dependable capacity (seasonal claimed capability) for the Project is 15.995 MW
(summer) and 15.848 MW (winter). These are caculated based on a 5-year average (2018-2022) to
determine qualified capacity; for summer (June —September) for the 5 hours between 1 p.m. and 6 p.m.;
and for winter (October-May) for the 2 hours between 5 p.m. and 7 p.m.

9 FERC Accession No. 20160531-5283: https://elibrary.ferc.gov/eLibrary/filelist?accession number=20160531-
5283.
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Table3.5.4-1: Annual and Monthly Gross Generation (MWh) for the Project (2013 - 2022)

Year | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2013 | 8,581 8,412 11,512 | 13455 | 11,152 | 12,026 | 11,501 | 8,157 8,727 5,459 5,822 7,370 112,174
2014 19434 [7293 |7799 |9282 |11,430 |9478 |9206 (8807 |4125 |7.232 |7217 |11,253 | 102,556
2015 | 9416 [6,347 |6008 |11535 |8,059 |11,982 (6826 [4884 |3397 |5952 |[6,212 [10,225 | 90,843
2016 | 6,827 10,267 | 12,893 | 12,868 | 9,671 4,830 4,419 3,185 3,078 3,016 5534 6,462 83,050
2017 | 7,740 7,421 8,975 10,598 | 10,557 | 7,046 6,786 4,516 3,886 3,989 9,370 7,338 88,222
2018 | 9,534 9,641 11,609 | 12,320 | 7,004 3,097 3,693 5,427 4,190 4,528 9,812 8,311 89,166
2019 | 10,370 [ 10,995 | 11,699 | 11,936 | 10,169 | 10,980 | 6,116 (3975 |3287 |8,041 |7,.820 |8442 | 103,830
2020 | 9,970 [8,273 |[12,789 | 12,603 | 9575 |3,795 |4,229 (3138 |2348 |47354 |4829 |4,794 |80,697
2021 | 4,719 |[4,780 |7006 |11580 |5947 |2845 |3431 (3357 |3541 |3012 |7108 |6926 |[64,252
2022 [ 5211 6,815 11,755 | 13,107 | 8,088 4,885 3,697 3,978 4,882 7,928 9,260 12,555 | 92,161
Mean | 8,180 8,024 10,205 | 11,928 | 9,165 7,096 5,990 4,942 4,146 5,351 7,298 8,368 90,695
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3.55 Current Net I nvestment
The current (December 31, 2022) net investment for the Project is approximately $15,226,902.
3.5.6 Proposed New Facilities and/or Changesin Project Operation

BWPH is not proposing to construct new facilities or to alter Project operations as part of this relicensing.
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4 GENERAL DESCRIPTION OF THE RIVER BASIN (18 CFR 85.6 (D)(3)(XI11))
41 Overview

The Androscoggin River watershed (Figure 4.1-1) has a total drainage area of 3,530 sgm. The
Androscoggin River originates at the outlet of Umbagog L ake in northern New Hampshire and flows south
and east in New Hampshire and Maine approximately 178 milesto thetidal portion of the Kennebec River
in Merrymeeting Bay along the coast of Maine.

The river basin at Umbagog Lake has a drainage area of about 1,045 sgm and includes portions of the
rugged and heavily forested northeastern New Hampshire and northwestern Maine. Upstream of Umbagog
Lake, are large reservoirs including Kennebago, M oosel ookmeguntic, Upper and Lower Richardson, and
Aziscohos which are primarily operated as storage reservoirs. Umbagog Lake and these reservoirs have a
combined storage capacity of about 644,000 acre-feet and account for most of the regulated water storage
inthebasin. Mgor tributaries to the Androscoggin River include the Swift, Little Androscoggin, Ellis, and
Nezinscot rivers (USGS, 1986). There are approximately 16 major tributaries within the Androscoggin
watershed that have drainage areas ranging from 60 to 470 sgm each with atotal drainage equaling 3,530
sgm (ENSR, 2007).

The Brunswick Project is at the downstream end of the non-tidal portion of the river and has a drainage
area of approximately 3,437 sqm. The Project impoundment extends about 4.5 miles upstream to the
Pejepscot Dam tailwaters. The river below the Project istidally influenced.
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42 Major Land Uses

The Androscoggin River watershed upstream of the Project is primarily undevel oped. Based on review of
the availableland-use data, approximately 75% of the watershed is classified aseither mixed forest (31.7%),
deciduous forest (25.0%), or evergreen forest (20.7%). Woody wetlands, shrub/scrub, open water,
pasture/hay, and devel oped open space collectively account for 16% of theland in thisarea. The remaining
6.6% isamix of various categories (e.g., shrub/scrub, grassland/herbaceous, etc.), none of which account
for greater than 2% of theland area(NLCD, 2021). Table 4.2-1 provides a breakdown of the various land-
use classifications found throughout the Androscoggin River watershed upstream of the Project, while
Figure 4.2-1 shows the location of the various land-use classifications in relation to the Project.

Within 1,000 feet of the Project boundary, theland-useis dominated by open water (19.4%) (i.e., the Project
impoundment), and various forest classifications (i.e.,, mixed (16.4%), evergreen (10%), or deciduous
(10%)), barren land composed of rock, sand, or clay (11%), and land with various degrees of development
(13%). The remaining land use classifications found within 1,000 feet of the Project boundary are a
combination of shrub/scrub, various types of wetlands, pasture/hay fields, cultivated crops, and
grassland/herbaceous land (NLCD, 2021). Table 4.2-2 provides a breakdown of the various land-use
classifications found within 1,000 feet of the Project boundary, while Figure 4.2-2 shows the location of
the various land-use classifications in this same area. Additional information pertaining to land use near
the Project is discussed in Section 5.7.
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Table 4.2-1: Androscoggin River Water shed L and-Use Upstream of the Project

Land Use Classification Area (acres) | Total (%)
Mixed Forest 714,732 31.7%
Deciduous Forest 565,276 25.0%
Evergreen Forest 467,946 20.7%
Woody Wetlands 144,806 6.4%
Open Water 102,078 4.5%
Pasture/Hay 59,094 2.6%
Devel oped, Open Space 55,242 2.4%
Shrub/Scrub 41,977 1.9%
Developed, Low Intensity 36,178 1.6%
Grassand/Herbaceous 21,062 0.9%
Developed, Medium Intensity 19,782 0.9%
Emergent Herbaceous 13,794 0.6%
Developed High Intensity 5,731 0.3%
Barren Land (Rock/Sand/Clay) | 5,160 0.2%
Cultivated Crops 4,222 0.2%
Total 2,257,080 100%

Table 4.2-2: Land-Use within 1,000 feet of the Project Boundary

Land Use Classification Area (acres) | Total (%)
Open Water 331.6 19.4%
Mixed Forest 279.3 16.4%
Deciduous Forest 227.2 13.3%
Developed, Low Intensity 164.4 9.6%
Evergreen Forest 151.2 8.9%
Devel oped, Open Space 143.1 8.4%
Developed, Medium Intensity 137.9 8.1%
Woody Wetlands 91.1 5.3%
Developed, High Intensity 55.8 3.3%
Pasture/Hay 42.2 2.5%
Barren Land (Rock/Sand/Clay) 24.9 1.5%
Grasds and/Herbaceous 22.6 1.3%
Emergent Herbaceous Wetlands 20.8 1.2%
Shrub/Scrub 15.1 0.9%
Total 1,707.2 100%
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43 Major Water Uses

Principal water uses in the Androscoggin River basin in Maine are industrial and hydropower facilities
along the mainstem of the Androscoggin River in the towns of Rumford, Livermore Falls, Jay, Lewiston,
Topsham, and Brunswick (USGS, 1986). The Androscoggin River has a long history of industria and
municipal use over thelast 200 years. Beginning in the early 1800s, many dams were constructed for mills,
primarily in the lower part of the river. By the late 1800s, many textile and lumber mills werein operation,
mostly from Lewiston to Brunswick. Discharging of pollutants to the river became regulated with the
passage of the Clean Water Act of 1972, with significant improvementsto and recovery of water quality in
the ensuing period (MDEP, 2019).

Along the Androscoggin River, there are numerous facilities that hold individual Nationa Pollutant
Discharge Elimination System (NPDES) permits allowing them to discharge treated wastewater. Upstream
of the Project, the Town of Lisbon has a permit to discharge 2.025 million gallons per day (MGD) of
secondary treated municipal sanitary wastewater to the Little River. Immediately downstream of the
Project, the Brunswick Sewer District has a permit to discharge 3.85 MGD of secondary treated municipal
wastewater from the publicly owned treatment works to the Androscoggin River. There are no Drinking
Water Treatment Plants along the river (EPA, 2023a & 2023b).

In 2022, approximately 52.39 million gallons of Combined Sewer Overflows (CSO) were discharged into
the Androscoggin River watershed (MDEP, 2023). CSO'’ s discharge untreated wastewater from municipal
sewage systems and may include a mixture of sanitary sewage, storm water, and industrial waste.

The mean annual daily flow into the Project is approximately 7,018 cfs, pro-rated from the USGS Gage
No. 01059000 Androscoggin River near Auburn, ME (USGS, 20234). The maximum peak flow recorded
during the period of record (May 1929 to November 2021), as measured at the USGS Gage No. 01059000
upstream of the Project, was approximately 135,000 cfs, which occurred in March 1936. The lowest annual
water year peak flow recorded during that period was approximately 17,300 cfs, which occurred in April
1985 (USGS, 2023Db).

44 Basn Dams

The Androscoggin River basin contains over 200 dams according to a combination of data from the NH
Geodata Portal and Maine geographic information systems (GIS) dam layers. While many of these dams
are on tributaries, there are 22 dams on the mainstem of the Androscoggin River below Errol, NH.

The Project is the first dam on the Androscoggin River. The FERC licensed hydroelectric projects on the
mainstem of the Androscoggin River and the headwater storage dams are provided in Table 4.4-1. This
table does not include the six devel opments on the Lewiston Cana System which are part of the Lewiston
Fals Project, nor numerous dams and FERC licensed hydropower projects on tributaries to the
Androscoggin River. Figure 4.4-1 provides amap of the hydroel ectric projects and key features within the
vicinity of the Project along the lower mainstem of the Androscoggin River.
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Table 4.4-1: Damson the Mainstem of the Androscoggin River and the headwater s above Umbagog

L ake (Upstream to Downstream)

Project Name State FERC No. | Owner/Operator

Mahaney ME 4413 Kennebago Hydro Corp

Kennebago Falls ME 4413 Kennebago Hydro Corp

Rangeley ME N/A Brookfield White Pine Hydro, LLC
Upper Dam ME 11834 Brookfield White Pine Hydro, LLC
Middle Dam ME 11834 Brookfield White Pine Hydro, LLC
Aziscohos ME 4026 Androscoggin Reservoir Company
W am B e
Pontook NH 2861 Pontook Operating Limited Partnership
Sawmill NH 2422 Great Lakes Hydro American, LLC
Riverside NH 2423 Great Lakes Hydro American, LLC
J. Brodie Smith NH 2287 Patriot Hydro, Inc

Cross Power NH 2326 Great Lakes Hydro American, LLC
Cascade NH 2327 Great Lakes Hydro American, LLC
Gorham NH 2311 Great Lakes Hydro American, LLC
Gorham NH 2288 Patriot Hydro, Inc

Shelburne NH 2300 Great Lakes Hydro American, LLC
Upper Rumford Falls ME 2333 Rumford Falls Hydro, LLC

Lower Rumford Falls ME 2333 Rumford Falls Hydro, LLC

Riley ME 2375 Eagle Creek Renewable Energy

Jay ME 2375 Eagle Creek Renewable Energy

Otis ME 8277 Eagle Creek Renewable Energy
Livermore Falls ME 2375 Eagle Creek Renewable Energy

Gulf Island ME 2283 Brookfield Renewable Energy Group
Deer Rips/ Androscoggin No.3 ME 2283 Brookfield Renewable Energy Group
Lewiston Falls ME 2302 Brookfield White Pine Hydro, LLC
Worumbo ME 3428 Eagle Creek Renewable Energy
Pejepscot ME 4784 Topsham Hydro Partners

Brunswick ME 2284 Brookfield White Pine Hydro, LLC

Notes. Headwater Storage Reservoirs include; Umbagog, Aziscohos, Middle Dam, and Upper Dam.

Source: (FERC, 2023)
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45 Tributary Streams

There are 16 major tributaries that feed into the Androscoggin River, all of which are upstream of the
Project. Four of the largest tributaries in the watershed include the Swift, Little Androscoggin, Ellis, and
Nezinscot rivers (USGS, 1986). There are nine minor tributaries that feed directly into the Project
impoundment, which have a combined drainage area of about 43 sgm. From upstream to downstream,
these include Simpson Brook and 8 other unnamed streams. The only outlet of the impoundment isthrough
the Project itself. Tributaries found throughout the Androscoggin River watershed can be found in Figure
4.1-1.

46 Climate

The Androscoggin River basin has mild and humid summers and cold and snowy winters. At Bath, ME,
the nearest NOAA NOWNData weather station, is located approximately 5 miles east of the Project. July
temperatures range from a daily average maximum of 79" F to a daily average minimum of 57°F. January
temperatures range from adaily average maximum of 31" F to adaily average minimum of 10°F. The upper
part of the watershed has generally lower temperatures, especialy during the winter with Rangeley, ME
January temperatures ranging from a daily average maximum of 23" F to a daily average minimum of O'F.
The basin averages between 40 and 50 inches of precipitation per year, which is, on average, relatively
evenly disturbed throughout the year. Total average annual snowfall at Durham, ME is about 70 inches per
season. Annua snowfall in the northern part of the watershed exceeds 110 inches (NOAA, 2023).
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5 DESCRIPTION OF EXISTING ENVIRONMENT AND POTENTIAL EFFECTSON
RESOURCES (18 CFR §5.6 (D)(3))

5.1 Geology and Soils (18 CFR 85.6(d)(3)(ii))

5.1.1 Topography

The Project is located within the New England physiographic province, which is part of the Appa achian
Highlands physiographic division. More specificaly, the Project lies within the Seaboard L owland section
of the New England physiographic province. The Seaboard Lowland section encompasses most of the
coastal region of Maine, up to the St. Croix River bordering Canada. This sectionislower in elevation and
less hilly than the bordering New England Upland physiographic section. Elevations found throughout the
Seaboard Lowland section can range from 0 to 500 feet; however, topographic relief is limited to less than
approximately 200 feet in most places. The Seaboard L owlands are often considered as the sloping margin
of the New England Uplands and coincide with the area inundated by the ocean and areas of large pro-
glacia lakes during the last glacial retreat (Flanagan et al., 1999).

Although the Androscoggin River inthe vicinity of the Project isin the Seaboard Lowlands, the topography
of theriver basin varies greatly from its headwaters at Lake Umbagog (1,250 feet, md) to the Project (39.4
feet md) before continuing to the river mouth at Merrymeeting Bay at sea level. Consistent with the
characteristics of the Seaboard Lowlands, e evations surrounding the Brunswick impoundment typically
remain below 200 feet, md and decrease gradually to the impoundment shoreline (normal pool elevation
39.4 feet, md). The general topography of the Androscoggin River watershed in the vicinity of the Project
isshownin Figure 5.1.1-1.
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5.1.2 Geology
5.1.2.1 Bedrock Geology

The bedrock geology found at the Project and surrounding area consists primarily of the Ordovician-
Precambrian Z Cushing (OZc) Formation and the Silurian-Ordovician Vassalboro (SOv) Formation. The
geologic age of the OZc formation ranges from Ordovician (488 million years old) to Precambrian Z (1
billion-year-old) and the SOv formation ranges from Silurian (443 million years old) to Ordovician (488
million years old). The OZc formation is weakly metamorphosed and containing local occurrences of
prehnite and pumpellyite. The SOv formation is usually made up of sandstone, ismassivein size, and bluish
gray in color and it is locally quartzite with shay layers that have been transformed to pyritiferous mica
schists and contains numerous ca careous beds. The lithologic constituents of OZc include mafic-volcanic
and felsic-vol canic (major) whilethelithol ogic constituents of SOv include limestone (minor), and quartzite
and schist (incidental) (USGS, 2023a and USGS, 2023b).

5.1.2.2 Surficial Geology

The surficia characteristics observed near the Project Area are dominated by thin drift areas, stream
alluvium, the Presumpscot foundation, and braided-stream alluvium which collectively account for 82% of
the total areaanalyzed. The remaining 18% is composed of avariety of surficial classifications. Summary
statistics for all surficial characteristics found near the Project are provided below; descriptions of the
dominant classifications (i.e., accounting for greater than 10% of the area) arealso provided. Figure5.1.2.2-
1 depicts the surficial characteristics which exist near the Project and surrounding area.

e Thin-drift areas (Ptd): 39%

e Stream alluvium (Ha): 18%

e  Presumpscot foundation (Pp): 13%

o Braided-stream alluvium (Pa): 12%

o Regressive marine delta (Pmdr): 6%

e Pegiepscot fan (Pmfp): 5%

e Marine nearshore deposits (Pmn): 4%

e Freshwater wetlands (Hw): 2%

o Avrtificid fill (af): 1%

e Eolian deposits (Pe): 1%

Thin-drift areas. Thin drift areas generally have lessthan 10 feet of drift over the bedrock it covers and
can be found on ridge crests and hilldopes (MGS, 1997).

Stream alluvium: Gray to brown fine sand and silt with some gravel. Comprisesflood plainsalong present
streams and rivers. Extent of alluvium approximates areas of potential flooding MGS, 1997).

Presumpscot foundation: Presumpscot foundation, also known as the Presumpscot formation or “blue
clay,” isaglacial marine mud containing ground-up minerals that make up bedrock found in Maine (MGS
2000). It can be amassive to laminated layer with occasional shelly horizons that lie over rock and till. It
isinterbedded with marine fan deposits as well as end moraines (MGS, 1997).

Brunswick Project Pre-Application Document
FERC No. 2284 Page 52 February 2024



Brookfield White Pine Hydro LLC

Braided-stream alluvium: Pleistocene aluvium consisting of fluvialy deposited sand and gravel; trough-
crossbeds with rare mud drapes and intracl asts are representative of braided streams and coastal braid-delta
environment formed during the marine regression (MGS, 1997).

Brunswick Project Pre-Application Document
FERC No. 2284 Page 53 February 2024



Legend

Surficial Geology
Ha

Hw 205 il
Pa /@
Pe .
Pmdr
Pmfp1

Pl

Pmfp2 =
Pmn ‘Q
Pp
Ptd
af

RUO0ORLONONE

Growstow NI

%
\
)
-
Jg /o3 H7 A\
= .

oo
%ﬁyeff Esﬁ, HE%{"Gar

ASA; USGS, EPANPS, US-+

-

Project (FERC No. 2284) N

Brookfield

0 0.25 0.5 1
[ ee—  WVIES

Figure 5.1.2-1:
Surficial Geology within 1,000 feet
of the Project boundary

Path: D:\Brookfield\02456\GIS\Maps\PAD\PAD.aprx




Brookfield White Pine Hydro LLC

513 Soils

Windsor loamy sand, 0 to 35 percent s opes, isthe dominant soil type found in the Project Area, accounting
for approximately 21% of area. Other prominent soil types found in this area include Adams loamy sand;
Ondawa fine sandy loam; Lyman-Tunbridge complex; Suffield silt loam; Podunk silt loam; and Charles silt
loam. Collectively, these five soil types account for 68% of the area analyzed. The remaining 32% is
comprised of a combination of 25 other soil types. Summary statistics and descriptions of the prominent
soil typesfound in the Project Area(i.e., those soilswhich account for greater than 5% of the area analyzed)
are provided below. Figure 5.1.3-1 depicts the soil types near the Project.

e Windsor loamy sand, O to 8 percent, 8 to 15 percent, and 15 to 35 percent slopes (WmB, WmC, and
WmD): 21%

e Adamsloamy sand, O to 8 percent, 8 to 15 percent, and 15 to 35 percent slopes (AaB, AaC, and
AaD): 15%

e Lyman-Tunbridge complex, O to 8 percent, 8 to 15 percent, and 15 to 35 percent slopes, rocky (HrB,
HrC, and HrD): 10%

¢ Ondawafine sandy loam, 0 to 3 percent slopes, occasionally flooded (On): 7%

Windsor: The Windsor series slopes between 0 and 35 percent within the vicinity of the Project but may
slope up to 60 percent elsewhere. It consists of a mixed, excessively drained soil and can be found very
deep in sandy outwash or eolian deposits. The upper layer rangesin thickness from 10 to 36 inches. Areas
associated with this series may be forested or used for agriculture (NRCS, 2023). Depth to bedrock is 5
feet or more (USDA et. a, 1974).

Adams. The Adams series slopes between 0 and 30 percent within the vicinity of the Project but may slope
up to 70 percent elsewhere. It isformed in glacia-fluvial or glacio-lacustrine sand and can be found within
Northern New York and New England. It is an excessively drained soil series present on outwash planes,
kames, terraces, eskers, and lake planes. The thickness of upper layer ranges from 16 to 35 inches. The
depth to bedrock is over 72 inches (NRCS, 2016).

Lyman-Tunbridge: The Lyman-Turnbridge complex seriesis comprised of Lyman and Tunbridge soils.
The soil complex slopes between 0 and 35 percent within the vicinity of the Project but may slope up to 80
percent elsewhere. The Lyman series consists of shallow, somewhat excessively drained soils on glaciated
uplands. The Tunbridge series consists of moderately deep, well drained soils on glaciated uplands. They
both formed inloamy supraglacial till and the estimated saturated hydraulic conductivity is moderately high
or high throughout the minera soil. In the Lyman series, the thickness of upper layer ranges from 10 to 20
inches and corresponds to the depth of bedrock. The thickness of the upper layer of Tunbridge soils range
from 14 to 38 inches and the depth to bedrock ranges from 20 to 39 inches (NRCS, 2016).

Ondawa: The Ondawa series slopes between just 0 and 3 percent within the vicinity of the Project and, in
general, does not slope more than 3 percent anywhere it is located. It consists of very deep, well drained
soilsformed in recent alluvium on floodplains. The thickness of the upper layer ranges from 20to 40 inches
and the depth to bedrock is greater than 60 inches (NRCS, 2016).

Soil Erodibility

Erosion factors for the soils identified above were gathered from the U.S. Department of Agriculture
Natural Resources Conservation Service (NRCS) Web Soil Survey (NRCS, 2023). The erosion factor, or
K factor, indicates the susceptibility of asoil to sheet and rill erosion by water and is one of several factors
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used in the Universal Soil Loss Equation and the Revised Universal Soil Loss Equation to predict the
average annual rate of soil loss. K factor valuesrange from 0.02 to 0.43, with the higher the K factor value
typically indicating a higher susceptibility to erosion (NRCS, 2023). Table 5.1.3-1 showsthe K factor for
the fine-earth fraction of the prominent soils found in the vicinity of the Project (also referred to as the Kf
factor). As shown in the table, these soils are characterized as having low to moderate erodibility. The
Windsor series, the most common soil type found in the Project Area, was found to have the second lowest
erodibility, while the Lyman-Tunbridge complex and Ondawa series were found to have moderate
erodibility.

Table5.1.3-1: Erodibility of Soilsin the Vicinity of the Project

Sail Series Kf Factor
Windsor 0.15
Adams 0.1-0.15
Lyman-Tunbridge 0.32-043
Ondawa 0.32

Source: NRCS, 2023 and NRCS, 2014.
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5.1.4 Impoundment Shoreline and Streambanks

The Project impoundment extends approximately 4.5 miles upstream of the Brunswick Dam and includes
approximately 11.5 miles of shoreline. In general, the shoreline is mostly forested with a mixture of
evergreen and deciduous trees; however, shoreline characteristics, including sediment composition,
topography, and vegetative cover, tend to vary. Shoreline soils found in the upper portion of the
impoundment are a combination of Ondawa, Hinkley, Suffield, Windsor, and Hartland series, which have
low to moderate erodibility factors. Shoreline soils found throughout the middle and lower portions of the
impoundment are primarily a combination of the Adams, Lyman-Tunbridge complex, Windsor, and
Ondawa series, which aso have low to moderate erodibility factors.

The area from the Brunswick Dam to the downstream extent of the Project boundary includes
approximately 1,000 feet of shoreline, which consists primarily of rock outcrops, with stone masonry and
concrete walls.
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5.2 Water Resources (18 CER 85.6 (d)(3)(iii))

521 Water Quantity

The Androscoggin River flows approximately 178 miles from its headwaters at Umbagog Lake in Errol,
NH to Merrymeeting Bay (FERC, 1996). Approximately one-fifth of the watershed (approximately 716
sgm) isin New Hampshire (NHDES, 2008). The Androscoggin watershed is surrounded by the Kennebec
River watershed to the east, the Upper Connecticut, Saco, and the Presumpscot River Watersheds to the
west. The northern edge of the watershed lies on the international boundary between the United States and
Canada. The drainage area at Merrymeeting Bay where the Androscoggin River endsis 3,470 sgqm (FERC
1996). The following sections discuss the hydrology of the Project including its drainage area, flow
statistics, and operations.

5.21.1 Drainage Area

The drainage area of the Project is approximately 3,437 sgm, which is approximately 99% of the total
watershed area.

5.21.2 Sreamflow, Gage Data, and Flow Statistics

Flow from the Upper Androscoggin River Storage System, including Mooselookmeguntic Lake (Upper
Dam), Richardson Lake (Middle Dam), Aziscohos Lake, and Umbagog Lake (Errol Dam) is used to
augment Androscoggin River flow during low flow periods and to provide flood control during high flow
periods. Outflow from the storage system is managed in cooperation with downstream hydroel ectric power
generatorsto provide arelatively uniform flow regime.

The USGS operates a streamflow gaging station (No. 01059000 Androscoggin River near Auburn, ME)
approximately 21.5 miles upstream of the Project dam. This gage has a drainage area of 3,263 sgm and has
been in operation since 1928. Annua and monthly flow duration curves are presented in Figures 5.2.1.2-1
thru 5.2.1.2-5. Daily flow data from the Auburn gage was prorated by the ratio of drainage areas (The
proration factor between USGS gage and Project is 1.053). The period of January 1987 — December 2023
was analyzed to reflect current hydrological conditions as affected by upstream hydroelectric project
operations (Figure 5.2.1.2-6). Table 5.2.1.2-1 shows an annua and monthly summary of this data. The
mean annual daily inflow for this period is about 7,037 cfs. The peak streamflow at the Project during this
period was approximately 103,000 cfs on April 2, 1987. The peak streamflow for the period of record at
the USGS gageis about 135,000 cfs on March 20, 1936. Streamflow is normally at its peak throughout the
spring freshet during snowmelt, while short-term inflow dependsin part upon upstream hydropower project
storage operations and in part upon numerousintervening tributary river and stream inflowsto the mainstem
of theriver.
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Table5.2.1.2-1: Daily Average Streamflow (cfs) at Brunswick Dam January 1987 — December 2023

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Min 1,675 1,791 1,907 2,876 1,675 1,517 1,348 1,338 1,106 1,296 1,654 1,612
Max 36,340 | 24226 | 41606 | 104911 |65201 |61514 |31,073 |40869 |48137 |48348 |42660 | 74,681
Median 4,982 4,750 6,710 12,956 8,890 5,019 3,434 2,876 2,707 3,845 5,635 5,646
Average 5744 5,139 8,003 16,233 10,696 | 6,650 4,865 3,869 3,347 5,535 6,998 7,363
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5.2.1.3 Reservoir Bathymetry and Downstream Hydraulic Gradient

There is no readily available information to describe the bathymetry of the mgority of the Project
impoundment with any specificity. However, bathymetric surveys were conducted in October 2020 in the
most upstream portions of the Project impoundment to support hydraulic modeling of the Pejepscot Project
tailrace during that FERC relicensing process.® Downstream of the Project, the river istidally influenced.

Downstream of the dam's spillway, the riverbed consists of broad ledges interspersed with one large pool
and afew smaller pools. Immediately to the south of the spillway isaconcrete retaining wall that separates
thetailwater areafrom the spillway ledge area. Along the downstream end of the spillway areaisanaturally
occurring rock ledge that acts as anatural barrier to fish. In the 1980s, concrete caps were added to portions
of the ledge to create an even more effective barrier to fish. The ledge is approximately 520-feet-long, 15-
feet-wide, and 6-feet-high (at high tide). This barrier serves to prevent fish from being drawn up into the
ledges near the spillway portion of the dam during periods of large spill.

5214 Existing and Proposed Uses of Water

The Project is operated as arun-of-river facility and does not have a bypass reach. Due to the on/off nature
of Units 2 and 3 and the small pond available, the impoundment fluctuates a maximum of 2 feet to allow
the units to operate efficiently as required by the FERC license.

Impoundment fluctuations are limited to |essthan 2 feet bel ow thetop of the spillway. Thereisno minimum
flow requirement in the existing license; however, Project outflow approximates Project inflow as aresult
of run-of-river operations. During fishway operation (typically May 1 to November 15 as conditions allow,
with the exact timing determined annually based on resource agency consultation), the upstream fishway
flow is 100 cfs and downstream fishway flow is approximately 20 cfs regardless of unit operations.

5215 Existing Water Rights

BWPH holds all the flowage rights necessary to operate the Project. There is no development within the
Project boundary other than the Project facilities. There are no streams located within the Project boundary
or within the vicinity of the Project that are significantly affected by impoundment operations or by
generation releases.

10 FERC Accession No. 20210330-5404. https://elibrary.ferc.gov/eLibrary/filelist?accession_number=20210330-
5404.
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Figure5.2.1.2-1: Annual Flow Duration Curve (1987-2023)
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Figure5.2.1.2-2: January, February, and March Flow Duration Curves (1987-2023)
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Figure5.2.1.2-3: April, May, and June Flow Duration Curves (1987-2023)
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Figure5.2.1.2-4: July, August, and September Flow Duration Curves (1987-2023)
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Figure5.2.1.2-5: October, November, and December Flow Duration Curves (1987-2023)
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Figure5.2.1.2-6: Mean Daily Flow at USGS 01059000 Androscoggin River Near Auburn, Maine
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5.2.2 Water Quality

The Androscoggin River has a long history of industrial and municipa use. Mainstem dams were
constructed for mills in the early 1800’'s, primarily in the lower Androscoggin River. By the late 1800's
severa textile and lumber mills operated on theriver from Lewiston to Brunswick. Also, inthelate 1800's,
several pulp and paper mills were established along the Androscoggin River in New Hampshire, aswell as
in Rumford, and Jay, Maine, some of which till operate today. Since passage of the Clean Water Act
(CWA) in the 1970s, water quality in the Androscoggin River hasimproved, asindicated by severa water
quality studies conducted on the river, as summarized in the following sections.

5.2.2.1 Federal Clean Water Act

In 1972, the Federa Water Pollution Control Act Amendments established the CWA as the foundation of
modern surface water quality protection in the United States. Sections 303 and 305 of the CWA guide the
national program on water quality. Three subparts of Section 303 are relevant to this water quality
discussion — Sections 303(a-c), which discuss the process by which all states are to adopt and periodically
review water quality standards. Section 305(b) directs states to periodically prepare areport that assesses
the quality of watersin the state.

5.2.2.2 Sate Water Quality Sandards

Maine statute 38 MRSA 8464-470 establishes the State's classification system of surface waters. The
classifications and details of major river basins are covered in 8467. The mainstem of the Androscoggin
River from the Worumbo Dam in Lisbon Falls and continuing downstream through the Project to a line
formed by extension of the Bath-Brunswick boundary across Merrymeeting Bay (approximately 6 river
miles downstream of the Brunswick Dam) is a Class B waterbody.!

Class B waters must meet standards ensuring they are suitable for the designated uses of drinking water
supply after treatment, agriculture, fishing, recreation in and on water, industrial process and cooling water
supply, navigation, habitat for fish and other aquatic life (the habitat must be characterized as unimpaired),
and hydroelectric power generation, except as prohibited under Title 12, section 403. Water quality
standards for Class B waters are provided in Table 5.2.2.2-1.

Waterbodies that fail to meet water quality standards are placed on the 303(d) impaired waterbodies list
and included in the 305(b) report as required under the CWA. This information is reported by the state of
Maine in the Integrated Water Quality Monitoring and Assessment Report (Integrated Report) every two
years (MDEP, 2022b). The Integrated Report assesses the attainment criteria of water bodies and
determineswhether designated uses are threatened or if the waterbody isimpaired. The CWA requires Total
Maximum Daily Loads (TMDL), the maximum amount of a pollutant that awaterbody can receive and till
safely meet water quality standards, be calculated for identified pollutantsin impaired waterbodies.

According to the most recent Integrated Report, several sections of the Androscoggin River in the vicinity
of the Project are listed under Category 4 or Category 5 (MDEP, 2022b) (Table 5.2.2.2-2). The mainstem
Androscoggin River from the Pejepscot Dam to the Brunswick Dam islisted in Category 4-B for dioxins,
Category 4-C for aguatic life impairment because of inadequate fish passage, and Category 5-D for being
impaired due to legacy polychlorinated biphenyls (PCBs) found in fish tissue (Table 5.2.2.2-3). The
Androscoggin River from the Brunswick Dam downstream to Merrymeeting Bay islisted in Category 4-B
for dioxins and Category 5-D for PCBs. Two unnamed tributaries to the Brunswick Project impoundment

1 The reach of the Androscoggin River from the Worumbo Dam in Lisbon Fallsto Merrymeeting Bay, which
contains the Brunswick Project, was reclassified from Class C to Class B in 2022 (MDEP 2022a, USEPA 2022).
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are listed in Category 4-A and are covered under the Statewide Impervious Cover TMDL (MDEP 2012);
these sites were listed as impaired due to urban stormwater runoff from impervious cover. The reachesin
Category 4-B for dioxins are expected to be in attainment by 2030. MDEP noted that theimpact from legacy
pollutants cannot be addressed with a TMDL but will diminish naturaly over time (MDEP, 2022Db).

Table5.2.2.2-1: MDEP Water Quality Standardsfor Class B Waterbodies

Par ameter Standard

Minimum of 7 mg/L or 75% saturation, whichever is higher, except for
Octaober 1 to May 14 to ensure spawning and egg incubation of
indigenous fish, the 7 day mean DO concentration may not be less than
9.5 mg/L and the one day minimum may not be lessthan 8 mg/L in
identified salmonid spawning areas

May not exceed a geometric mean of 64 CFU or MPN per 100 milliliters
over a 90-day interval or 236 CFU or MPN per 100 millilitersin more

Dissolved oxygen
(DO)

Escherichiacoli

bacteria than 10% of samplesin any 90-day interval
May not cause adverse impacts to aguatic life in that the receiving
Aquatic Life waters must be of sufficient quality to support all aquatic species
q indigenous to the receiving water without detrimental changesin the
resident biological community
pH 6.5-9.0
Chlorophyll-a <8 pg/L (0.008 mg/L)

Tota Phosphorus | <30 pg/L (0.03 mg/L)

Secchi Disk (water
20m

transparency)

Source: MDEP, 2021; MRS, 2021b

*CFU = colony forming units, MPN = most probable number, pg/L = microgram per liter, mg/L=milligram per liter

Table5.2.2.2-2: Integrated Water Quality Report Category Definitions

Category Definition

Category 1 Attaining all designated uses and water quality standards, and no useis
threatened

Category 2 Attains some of the designated uses; no use is threatened; and insufficient data

or no dataand information is available to determine if the remaining uses are
attained or threatened (with presumption that all uses are attained)

Category 3 Insufficient data and information to determine if designated uses are attained
(with presumption that one or more uses may be impaired)
Category 4 Impaired or threatened for one or more designated uses, but does not require

development of aTMDL

4-A: TMDL completed

4-B: Other pollution control requirements are reasonably expected to result in
attainment of standards in the near future.

4-C: Impairment not caused by a pollutant.

Category 5 Watersimpaired or threatened for one or more designated uses by a
pollutant(s), and a TMDL report is required

5-A: Impairment caused by pollutants (other than those listed in 5-B through
5-D)

5-B: Impairment caused solely by bacteria contamination

5-C: Impairment caused by atmospheric deposition of mercury
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| 5-D: Impairment caused by a*“legacy” pollutant |

Source: MDEP, 2022b

Table5.2.2.2-3: Androscoggin River Reaches near the Brunswick Project Listed in the Integrated

Report
Assessment Unit ID | Segment Name Cause Category
MEQ0104000210_420 | Unnamed Tributary to | Benthic Category 4-A (Statewide Impervious Cover

RO1

Androscoggin River
(Brunswick 2, near

Macroinvertebrates
Bioassessments

TMDL completed)

River Rd. in Habitat Assessment
Brunswick)
MEQ0104000210_420 | Unnamed tributary to | Benthic Category 4-A (Statewide % Impervious

RO5

Androscoggin River
(Topsham 4, Drains
Topsham Fair Mall)

Macroinvertebrates
Bioassessments

Cover TMDL completed)

MEO0104000210 _425R _

01 01

Androscoggin River
from Pejepscot Dam
to Brunswick Dam

PCBs

Category 5-D (legacy pollutant cannot be
addressed with a TMDL or permit. Pollutant
effects will continue to diminish naturally
over time. Fish tissue monitoring revealed
legacy PCBs.)

Dioxin (including Category 4-B
2,3,7,8-TCDD)
Fish Passage Barrier Category 4-C (Aquatic Life impairment due

to inadequate fish passage for American
shad at the Brunswick Dam)

MEQ0104000210_426R

Androscoggin River
from Brunswick Dam
to Brunswick-Bath
Boundary
(Merrymeeting Bay)

Dioxin (including Category 4-B
2,3,7,8-TCDD)
PCBs Category 5-D (legacy pollutant cannot be

addressed with a TMDL or permit. Pollutant
effects will continue to diminish naturally
over time. Fish tissue monitoring revealed
legacy PCBs.)

Source: MDEP, 2022b

5223 Existing Water Quality Data

The Lower Androscoggin River near the Project has been monitored by several organizations and as part
of multiple studies over the past two decades. These include:

MDEP 2010 Lower Androscoggin River Basin Water Quality Study;
MDEP Biomonitoring Unit;
MDEP Surface Water Ambient Toxics Program (SWAT);
Friends of Merrymeeting Bay (FOMB),

Topsham Hydro Partners Limited Partnership (Topsham Hydro),
MDEP Volunteer River Monitoring Program (VRMP).

Figure5.2.2.3-1 provides amap of the water quality monitoring locations from these studies. Asillustrated
on the map, severa of the monitoring stations used by the various organizations are near one another.
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2010 Lower Androscoggin River Basin Water Quality Study

In 2010, MDEP conducted awater quality study throughout the Lower Androscoggin River to determine if
the section of river from Worumbo Dam to Merrymeeting Bay, which includes the Project area, could be
expected to meet criteriafor reclassification from Class C to Class B. The monitoring was completed from
July 13 to 16, 2010, and from August 2 to 5, 2010 (MDEP, 2011a). Water temperature, DO, pH,
conductivity, and depth were recorded in the early morning and afternoon at 13 river sites and 3 tributary
sites. Water chemistry samples were collected at 9 riverine sites and in the 3 tributaries. Benthic
macroinvertebrate sampling was completed at 3 sitesin the Lower Androscoggin River (MDEP, 20114).

The water quality datawas used to develop a Water Quality Analysis Simulation Program*? (WA SP) water
quality model for the freshwater section of the river from a location just downstream of the Little
Androscoggin River in Auburn, Maine to below the Project. The moded was used to simulate effects of
nutrients and other pollutants on the Androscoggin River during low river flow and maximum licensed
discharge from Publicly Owned Treatment Works to predict water quality conditions during a 7Q10 low
flow (occurring 7 consecutive days, once every 10 years) (MDEP, 2011a).

Sampling locations near the Project included (Figure 5.2.2.3-1):

e Site A47B and Station 954 — Upper end of the Brunswick impoundment (just downstream Pejepscot
Dam), approximately 4.6 river miles upstream of the Brunswick Dam;

e AO06 and Station 955 - approximately 0.6 river miles upstream of the Brunswick Dam in the
impoundment;

o AQ9 - approximately 0.8 river miles downstream the Brunswick Dam; and

e Brunswick Sewer District-approximately 1.5 river miles downstream of the Brunswick Dam.

At dl sites, water temperature ranged from 23.8°C to 27.1°C, conductivity ranged from 90 pS/cm to 110
pS/cm, and pH ranged from 7.0t0 7.6 (Table 5.2.2.3-1, Table 5.2.2.3-2, Table 5.2.2.3-3). At Site A47B and
a Site A09, DO ranged from 7.2 mg/L to 8.2 mg/L and 86.7 percent to 99.4 percent and exceeded the Class
B standards. There was no evidence of therma stratification at Sites A06 and A09. In the early morning
measurements at Site A06 in the Brunswick impoundment in July 2010, DO values of 6.8 mg/L and 6.9
mg/L were recorded which were dightly below the Class B standard of 7.0 mg/L but above the Class C
standard of 5.0 mg/L (Table 5.2.2.3-2 and Table 5.2.2.3-3); the DO percent saturation was above the
standard at thosetimes. M DEP attributed the lower DO concentrationsto early morning respiration (MDEP
2011a).

Water chemistry sample resultsfrom Sites A06 and AQ9 are provided in Table 5.2.2.3-4. Chlorophyll-aand
total phosphorus both met the Class C standards. E. coli concentrations were below the Class B standard.

Water quality data was collected at deployment and retrieval of the benthic macroinvertebrate samplers at
Stations 954 and 955in 2010 (Figure5.2.2.3-1, Table5.2.2.3-5). Thewater temperature ranged from 22.3°C
to 25°C, DO ranged from 7.2 mg/L to 8.4 mg/L, and conductivity ranged from 79 uS/cm to 104 uS/cm.

The benthic macroinvertebrate community at Station 954 at the upper end of the Brunswick impoundment
met Class B aguatic life standards and the dominant taxa generally consisted of sensitive organisms. The
Hilsenhoff Biotic Index (HBI)*2 value of 4.1 suggested good water quality. At Station 955 in the Brunswick
impoundment, the community met Class C aquatic life standards; sensitive taxa represented approximately

2 WA SP was devel oped by the EPA and is a commonly used model to interpret and predict water quality responses
to natural phenomena and manmade pollution.

13 The Hilsenhoff Biotic Index is an indicator of the overall tolerance of an aquatic community to pollution and
ranges from O to 10 (Hilsenhoff, 1987).
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one quarter of the community indicating the presence of taxathat weretolerant of pollution (MDEP, 20114).
The HBI value at Station 955 (6.2) suggested fair water quality.

MDEP aso evaluated the effects of discharge from the Brunswick Sewer District (BSD) at the daily tidal

flow and low flow on the tidal segments of the lower Androscoggin River (

MDEP, 2011a). The BSD

discharges approximately 1.5 river miles downstream of the Brunswick Dam. A mass balance anaysis
found that discharge from the BSD had little influence on DO levels. Lower DO readings in the tidal
segments were attributed to biological oxygen demand from upstream sources, incoming tides from

Merrymeeting Bay, and sediment oxygen demand in Merrymeeting Bay.

Table5.2.2.3-1. Water Quality Data Collected at Site A47B (Upper end of Brunswick
impoundment) during the 2010 L ower Androscoggin Water Quality Study

Water
Temperature | Conductivity DO DO (%
Date Depth (m) (°C) (us/cm) pH (mg/L) | Saturation)
7/13/2010 8:19 | Mid-column 25.7 NA NA 7.3 90.1
7/13/2010 16:05 | Mid-column 26.5 NA NA 7.7 95.7
7/15/2010 8:04 0.2 25.8 90 7.1 7.2 88.8
7/15/2010 16:22 0.3 26.3 20 7.1 7.4 91.1
7/16/2010 8:09 0.4 26.4 90 7.1 7.2 90.4
7/16/2010 16:01 0.3 26.8 90 7.2 75 94.5
8/2/2010 8:49 0.3 244 110 74 8.1 96.6
8/2/2010 15:01 04 24.7 110 75 8.2 99.4
8/3/2010 6:40 0.3 25.0 110 74 1.7 93.8
8/3/2010 13:25 0.2 25.3 110 74 7.8 95.8
8/4/2010 7:38 0.2 25.1 110 7.3 7.8 95.1
8/4/2010 14:11 0.3 254 100 74 7.9 96.9
Source: MDEP, 2011a, b
NA — data not available
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Table5.2.2.3-2. Vertical Profile Data Collected at Site A06 (0.6 river miles upstream of Brunswick
Dam) during the 2010 L ower Androscoggin Water Quality Study

Depth Water Conductivity DO DO (%
Date (m) Temperature (°C) | (us/cm) pH (mg/L) | Saturation)

7/13/2010 8:55 0-3 25.2 NA NA | 6.9-7.0 84.3-85.8
7/13/2010 16:40 0-3 26.3 NA NA | 7.7-80 96.1-98.8
7/15/2010 7:05 0-2.5 25.7 91| 70-71| 6.86.9 84.7-84.9
7/15/2010 15:10 0-2.7 27.1 93 72| 80-81| 100.7-101.2
7/16/2010 7:12 0-2.6 25.9 95 7.0 6.8 84.7-84.8
7/16/2010 15:10 0-2.5 26.4-26.5 94-95 7.2 7.7 95.9-96.0
8/2/2010 7:15 0-2.9 23.8 109 | 7.3-74 7.6 90.1-90.2
8/2/2010 14:18 0-2.7 25.3-254 109 | 7.5-7.6 9| 109.5-110.1
8/3/2010 7:07 0-2.6 24.2 108-109 | 7.3-74 7.4 88.2-88.5
8/3/2010 13:50 0-2.4 25.4-25.5 108 7.5 8.3 | 101.6-101.9
8/4/2010 6:52 0-2.5 24.7 107 73| 7475 90.6-90.9
8/4/2010 13:34 0-24 25.8-25.9 106-107 75 8.3 | 103.0-103.3

Source: MDEP, 2011a, b

NA — data not available

Table5.2.2.3-3. Vertical Profile Data Collected at Site A09 (0.8 miles downstream of Brunswick
Dam) during the 2010 L ower Androscoggin Water Quality Study

Depth Water Conductivity DO DO (%
Date (m) Temperature (°C) | (us/cm) pH (mg/L) | Saturation)

7/13/2010 9:59 0-2 25.2 NA NA | 7.2-73 87.9-88.9
7/13/2010 17:17 0-2 25.8-26.1 NA NA | 7476 90.9-94.5
7/15/2010 6:25 0-4.5 25.9 91 7.1 7 86.7-87.0
7/15/2010 14:27 0-3.6 26.4-27.1 91 71| 7.3-74 91.3-94.1
7/16/2010 6:30 0-4 25.9 94| 7071 7 86.8-87.0
7/16/2010 14:26 0-3.4 26.2-26.3 95 71| 7.1-72 88.8-90.3
8/2/2010 6:30 0-4 24.2 109 7.4 7.8 93.3-93.6
8/2/2010 13:40 0-3.3 24.6-24.7 109| 7.4-75| 8.1-82 98.1-99.4
8/3/2010 7:47 0-3 24.3 109 | 7374 7.6 91.3-91.5
8/3/2010 14:25 0-2 24.9 108 74| 7879 95.3-95.9
8/4/2010 6:20 0-2.7 24.9 108 | 7.3-7.4 7.6 93.2-93.3
8/4/2010 13:05 0-2.5 25.2-25.4 107 | 7.4-75 7.7 94.5-95.6

Source: MDEP, 2011a, b

NA — data not available
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Table5.2.2.3-4. Water Chemistry Data collected at Sites A06 and AQ09 during the 2010 L ower
Androscoggin Water Quality Study

Chl-a | NOx- | NH3-N | TKN Organic | Total Orthophosphate | E. coli
Date | (mg/lL) | N (mg/L) | (mg/L) | Nitrogen | Phosphorus | (ug/L) (MPN/100
(mg/L) (mg/L) (mg/L) mL)
Ste AO6
07/13/2010 | 0.0036 0.10 0.02 0.3 0.28 0.023 4 36
07/15/2010 | 0.0027 0.10 0.03 0.3 0.27 0.020 5 36
07/16/2010 | 0.0022 0.11 0.04 0.3 0.26 0.021 6 55
08/02/2010 | 0.0035 0.09 0.01 0.3 0.29 0.017 2 10
08/03/2010 | 0.0039 0.08 0.01 04 0.39 0.017 2 15
08/04/2010 | 0.0040 0.08 0.02 0.3 0.28 0.021 2 20
Ste A09
07/13/2010 | 0.0036 0.10 0.02 0.3 0.28 0.023 4 60
07/15/2010 | 0.0028 0.10 0.03 0.3 0.27 0.020 4 42
07/16/2010 | 0.0024 0.10 0.03 0.3 0.27 0.021 4 37
08/02/2010 | 0.0039 0.09 0.01 04 0.39 0.024 2 20
08/03/2010 | 0.0036 0.08 0.01 0.3 0.29 0.018 2 11
08/04/2010 | 0.0037 0.08 0.01 0.3 0.29 0.024 2 7

Source: MDEP, 2011a, b
*Chl-a = chlorophyll-a; NOx-N = nitrite + nitrate; NH3-N = ammonia nitrogen, TKN = Total Kjeldahl Nitrogen

Benthic Macroinvertebrate Monitoring

Through the SWAT program, the M DEP biomonitoring unit conducted benthic macroinvertebrate sampling
at Station 954 in 2018 and Stations 954 and 955 in 2021 (Table 5.2.2.3-5) (MDEP, 2022c). In coordination
with the macroinvertebrate sampling, the SWAT program completed water chemistry sampling at Station
954 (Table 5.2.2.3-6). Station 1203 was sampled as part of the 2021 Aquatic Life Determination
Macroinvertebrate Sampling Study of the Androscoggin River, Lewiston to Brunswick (FOMB, 2022)
(Figure 5.2.2.3-1). MDEP has aso performed sampling in two unnamed tributaries that empty into the
Brunswick Project impoundment (Station 634 in 2008, 2013, 2014, and 2018 and Station 641 in 2008 and
2013) (Figure 5.2.2.3-1) (MDEP, 2022c). These are the same unnamed tributariesin Category 4-A listed in
Table 5.2.2.2-3 and are influenced by urban and nonpoint sources (MDEP 2019, 2022b).

Thewater quality datacollected at macroinvertebrate sampler deployment and retrieval are shownin Tables
5.2.2.3-5,5.2.2.3-6, and 5.2.2.3-7. DO and pH data collected in 2018 and 2021 at the mainstem sites met
water quality standards, and similar water temperatures and conductivity levels were observed (Table
5.2.2.3-5). The benthic macroinvertebrate community structure data collected in 2018 at Station 954 met
Class A aguatic life standards and Class B standardsin 2021. The water chemistry data collected at Station
954 was similar in 2018 and 2021, total phosphorus was below the Class B standard (Table 5.2.2.3-6).
Station 1203 and Station 955 in the Brunswick impoundment met Class C aquatic life standards. HBI values
indicated good to fair water quality at Station 954 and fair water quality at Stations 1203 and 955.

At the unnamed tributary sites, DO ranged from 7.1 mg/L to 9.8 mg/L and met water quality standards
(Table5.2.2.3-7). pH ranged from 6.2 to 7.1 with several values below the lower limit of the standard (6.5).
Water temperature ranged from 14.7°C to 18.2°C. The high conductivity values (306 pS/cm to 1,082 uS/cm)
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were indicative of the influence from urban sources. The aquatic life community sampled in the urban-
impacted unnamed tributaries at Stations 634 and 641 was found to be non-attaining, indeterminate, or met

the Class C standard (Table 5.2.2.3-7).

Table5.2.2.3-5. Water Quality Data Collected during Benthic Macroinvertebrate Sampler
Deployment and Retrieval in the Mainstem Androscoggin River

Water Water
Quality | MDEP Temperature | DO DO (% Conductivity
Date Class Deter mination | HBI (°C) (mg/L) | Saturation) | (uS/cm) pH
Sation 954 Upper End Brunswick Impoundment
7/10/2010 c B a1 25.0 7.2 90.0
8/24/2010 22.3 7.3 79.0
7/17/2018 c A 45 25.2 8.9 106 100.9 7.2
8/14/2018 245 9.9 108.7 74.4 7.1
7/13/2021 c B 58 22.7 8.7 99.8 108.9 8.1
8/13/2021 25.7 10.6 129.8 90.5 7.2
Sation 955 Brunswick Impoundment
7/27/2010 c c 6.2 24.8 8.4 95.0
9/8/2010 224 8.1 104.0
6/29/2021 | C C 6.6
8/25/2021 25.6 8.2 100.5 99.3
Sation 1203 Brunswick | mpoundment
8/5/2021 c c 56 25.3 8.3
9/3/2021 23.2 7.6

Source: FOMB, 2022; MDEP, 2022c

Table5.2.2.3-6. Water Chemistry Data collected at Station 954 in 2018 and 2021

NOx-N TKN Total Phosphorus | Orthophosphate

Date | (mg/L) (mg/L) | (mg/L) (mg/L)
7/17/2018 0.15 0.3 0.019 0.002
7/13/2021 0.2 0.4 0.024 0.004

Source: MDEP 2019, 2023a
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Table5.2.2.3-7. Water Quality Data Collected during Benthic Macroinvertebrate Sampler

Deployment and Retrieval in tributariesto the Brunswick Project | mpoundment

Water Water
Quality | MDEP Temperature | DO DO (% Conductivity
Date Class Determination | HBI (°C) (mg/L) | Saturation) | (uS/cm) pH
Sation 634 Unnamed Tributary (Topsham 4
7/16/2008 B Non-attaining 79 14.9 8.5 706 6.6
8/13/2008 15.2 8.2 608 6.4
7/10/2013 Indeterminate 15.6 7.8 786 | 6.3
B (Unusual taxa 2.6
8/7/2013 assemblage) 14.7 7.1 705 6.4
7/16/2014 B C 36 16.6 8.5 775
8/11/2014 15.0 9.1 820
7/17/2018 B Non-attaining 33 15.2 9.6 94.7 941 6.7
8/13/2018 16.1 9.8 98.2 1,082 6.8
Sation 641 Unnamed Tributary (Brunswick 2)
7/16/2008 B Non-attaining 6.7 18.2 8.8 389 6.9
8/13/2008 16.3 9.4 306 6.8
7/10/2013 B Non-attaining 6.0 15.8 8.1 393 6.7
8/7/2013 16.3 8.8 345 6.2

Source: MDEP, 2022¢

MDEP Volunteer River Monitoring Program

The VRMP monitors eight sites on the mainstem of the Androscoggin River between Durham, Maine, and
Merrymeeting Bay once per month from May to October. Data is collected for water temperature, DO
(concentration and percent saturation), pH, conductivity, and E. coli in the early morning (e.g., between
5:30 AM and 8:00 AM) (MDEP, 2023b). Two monitoring sites are within the Brunswick impoundment,
and one is within the riverine reach downstream of the dam (Figure 5.2.2.3-1):

e Brunswick Interstate Ledges (BIL) — approximately 2.5 river miles upstream of the Brunswick
dam in the impoundment;

e Brunswick Canoe Mooring/Portage (BCM/BCP) — approximately 0.6 river miles upstream of the
Brunswick dam in the impoundment; and

e Brunswick Water Street (BWS) — approximately 0.9 river miles downstream of the Brunswick
dam.

Data collected at the BIL, BCM/BCP, and BWS sites from 2018 to 2022 are presented in Tables 5.2.2.3-8,
5.2.2.3-9, and 5.2.2.3-10, respectively. Overal, the water temperature was similar at the 3 monitoring sites
with median values of 20.2°C to 20.6°C and average values of 19.0°C to 19.6°C. All DO concentration
measurements at monitoring station BIL were above 7.0 mg/L, except for the August 14, 2022,
measurement of 6.4 mg/L (Table 5.2.2.3-8). Median and average DO measurements at BIL were 7.9 and
8.3 mg/L. All DO concentration measurements at monitoring station BCM/BCP were above 7.0 mg/L,
except the July 14, 2019, measurement of 6.8 mg/L. Median and average DO at BCM/BCP were 8.3 and
8.7 mg/L (Table 5.2.2.3-9). The DO concentration at monitoring station BWS was above 7.0 mg/L (Table
5.2.2.3-10). All DO percent saturation measurements at all 3 sampling locations were above the water
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guality standards. Conductivity ranged from 50 uS/cm to 150 uS/cm. Individua E. coli measurementswere

generally low.

Table5.2.2.3-8. Water Quality data collected at Site BIL by VRMP from 2018-2022

Water Temperature | DO DO (% Conductivity | E. coli
Date (°C) (mg/L) Saturation) | (uS/cm) (MPN/100 mL)
5/20/2018 14.9 9.8 97.9 67 6.3
6/17/2018 21 8.3 94.5 99 15.8
7/15/2018 24.8 7.6 90.1 120 1935
8/12/2018 24.5 7.9 94.6 90 32.7
9/9/2018 22.3 7.6 88.2 120 24.1
10/14/2018 13.2 9.8 93.1 110 866.4
5/19/2019 10.1 11.8 1044 50 5.2
6/19/2019 19.3 8.7 95.3 90 21.1
7/14/2019 24.5 7.2 86 100 62.7
8/11/2019 17 7.3 87.4 114 14.6
9/8/2019 117 7.9 88.3 140 9.6
10/13/2019 8.9 9.7 92.6 120 82
5/17/2020 11.2 10.7 97.5 62 28.8
6/14/2020 20.3 7.3 815 85 10.9
7/12/2020 24.1 7.5 90.2 64 67
8/16/2020 254 7.8 94.8 85 6.3
9/13/2020 20.9 7.6 85.5 107 42.8
10/10/2020 14 9.4 91 120 49.6
5/16/2021 145 9 884 60 74
6/13/2021 21.1 8.5 94.8 100 53.8
7/11/2021 20.7 7.6 85 119 1986.3
8/15/2021 25.5 7.1 87.1 90 134
9/12/2021 215 7.8 88.2 110 88.4
10/17/2021 175 8.5 875 90 368.1
5/15/2022 16.3 9 92.3 60 29.5
6/12/2022 20 7.7 84.4 80 33.7
7/10/2022 24 7.3 86.9 100 12.2
8/14/2022 24.9 6.4 77.9 90 12.1
9/11/2022 22.5 7.6 87.8 90 14.8
10/9/2022 144 84 82.2 59 >307.6
Minimum 8.9 6.4 77.9 50.0 5.2
M aximum 25.5 11.8 1044 140.0 1986.3
Median 20.5 7.9 88.4 90.0 28.8
Average 19.0 8.3 89.8 93.0 1434
Source. MDEP, 2023b
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Table5.2.2.3-9. Water Quality data collected at Site BCM/BCP by VRM P from 2018-2022

Water Temperature | DO DO (% Conductivity | E. coli

Date (°C) (mg/L) | Saturation) (uS/cm) (MPN/100 mL)
5/20/2018 15 104 100.7 70 11
6/17/2018 21 9 100.6 100 16
7/15/2018 24.5 75 92.2 110 21.6
8/12/2018 25 7.6 914 83 26.2
9/9/2018 22 8.2 94.4 107 26.6
10/14/2018 12.8 10 95.1 104 727
5/19/2019 10 11.8 105.7 60 7.5

6/19/2019 19 9.4 102.2 80

7/14/2019 24.3 6.8 81.5 92.3 103.9
8/11/2019 25 7.1 85 130 145
9/8/2019 20.3 8.1 88.2 150 135
10/13/2019 13.7 10.9 104.2 120 88.4
5/17/2020 11.6 11.6 106.1 60 317
6/14/2020 195 8.2 90.1 90 22.1
7/12/2020 24 8 95.1 60 61.3
8/16/2020 25 8.3 108 90 18.7
9/13/2020 21 8.4 93.6 120 18.7
10/10/2020 15 9.6 94.2 140 20.1
5/16/2021 14 9.9 97.1 60 13.4
6/13/2021 22 8.7 96.2 100 73.8
7/11/2021 195 7.3 81 110 1986.3
8/15/2021 23.3 7.2 88.2 100 17.3
9/12/2021 20.1 7.7 86.3 100 261.3
10/17/2021 174 8.9 91.3 100 381.1
5/15/2022 16.2 9.7 99.1 60 83.9
6/12/2022 19.7 8.1 87.2 80 34.1
7/10/2022 23.6 75 88.4 93.7 14.5
8/14/2022 25 75 89.8 86 14.6
9/11/2022 22.3 8.1 934 88.4 >27.2
10/9/2022 14.3 9.1 88.9 77.4 >387.3
Minimum 10.0 6.8 81.0 60.0 7.5
Maximum 25.0 11.8 108.0 150.0 1986.3
Median 20.2 8.3 935 93.0 221
Average 19.5 8.7 93.8 94.1 152.2

Source: MDEP, 2023b
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Table5.2.2.3-10. Water Quality data collected at Site BW S by VRM P from 2018-2022

Water Temperature | DO DO (% Conductivity | E. cali

Date (°C) (mg/L) Saturation) (uS/cm) (MPN/100 mL)
5/20/2018 15 104 103.6 78 23.3
6/17/2018 21.3 9.1 102 101 18.1
7/15/2018 24.6 7.9 95.3 108 50.4
8/12/2018 25 7.7 93.3 85 46.4
9/9/2018 22 8.2 94.3 106 66.3
10/14/2018 134 10.9 104.5 125 1986.3
5/19/2019 10 11.9 106.5 120 25.9
6/19/2019 19 10 108.7 80 331
7/14/2019 24.1 7.2 86.3 95 101.4
8/11/2019 25 74 88.8 140 25.6
9/8/2019 20.4 8.2 91.1 150 10.9
10/13/2019 13.7 12 116 120 95.9
5/17/2020 11.6 11.9 107.3 140 21.3
6/14/2020 194 8.3 91 90 19.9
7/12/2020 24 8.5 99.9 60 50.4
8/16/2020 25 8.4 102.3 100 24.6
9/13/2020 21 8.6 96.8 110 231
10/10/2020 15 9.8 97.7 130 18.7
5/16/2021 14 10.3 100.6 60 10.9
6/13/2021 22 8.6 98.6 90 57.3
7/11/2021 20.5 7.8 86.7 110 >2419.6
8/15/2021 25.7 7.6 93 100 24.9
9/12/2021 21.4 7.8 88.2 110 14.6
10/17/2021 174 9.4 98.3 100 1414
5/15/2022 16.3 10 102 60 54.8
6/12/2022 195 8.3 914 80 42
7/10/2022 20.7 8.5 100.8 102.3 8.6
8/14/2022 25 7.8 95 88 9.8
9/11/2022 22.7 8.1 92.3 89.4 84
10/9/2022 14.3 9.5 93 92 >260.3
Minimum 10.0 7.2 86.3 60.0 84
Maximum 25.7 12.0 116.0 150.0 1986.3
Median 20.6 8.5 97.3 100.0 25.3
Average 19.6 9.0 97.5 100.7 107.7

Source: MDEP, 2023b
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Pejepscot Hydroelectric Project Water Quality Study

The Project impoundment extends upstream (approximately 4.7 river miles) to the tailwater of the Pejepscot
Project. In support of the Pejepscot Project relicensing, Topsham Hydro conducted a water quality study
upstream and downstream of the dam in 2018 following the MDEP protocol for Hydropower Studies
(Topsham Hydro 2020). Sampling completed at the deep spot in the impoundment from June to October
demonstrated that total phosphorus, chlorophyll-a, pH, and water transparency were in attainment with
Class C standards. Vertical profiles of water temperature and DO showed that the impoundment did not
thermally stratify, and both the DO concentration and percent saturation exceeded the Class C standards (5
mg/L, 60 percent saturation).

Topsham Hydro also installed a data logger approximately 500 feet downstream of the dam that
continuously measured water temperature and DO from August 2 to October 2, 2018; this site corresponds
to the upper end of the Brunswick Project impoundment and approximately the same location previously
sampled by MDEP (A47B, Station 954) (Figure 5.2.2.3-1). Both the DO concentration and percent
saturation met Class C standards during the entire monitoring period.

Topsham Hydro also conducted benthic macroinvertebrate sampling from August 2-29, 2018, at Station
954 (Topsham Hydro 2020). The MDEP final determination found that the aquatic life community met
Class A standards.

5.2.2.4 Wastewater Discharges

The NPDES permit program was created in the 1970s by the CWA and hel ps address pollution by regulating
point sources that discharge pollutants into receiving waters. The MDEP is authorized to implement the
NPDES program and to issue permits in the state of Maine through the Maine Pollution Discharge
Elimination System Permit (MEPDES) program (USEPA, 2023). BWPH holds MEPDES permit number
MEQ022721 for adaily discharge of 0.586 MGD of non-contact cooling water, wastewater, and stormwater
runoff from five outfalls at the Project. The Brunswick-Topsham Water District dischargesinto the Project
impoundment in two locations (Taylor Station and Jackson Station) (Table 5.2.2.4-1, Figure 5.2.2.4-1). The
Brunswick Sewer Digtrict and a mobile home park discharge downstream of the Project.

Table5.2.2.4-1. MEPDES Per mitted Facilities near the Brunswick Project

M EPDES Per mit Number Authorized Discharge
Facility Name (Waste Discharge License (MGD)
Number)

Brunswick-Topsham Water District MEOQ000957 (W-002631) 0.040 (monthly
Taylor Station Water Treatment Facility verage)
Jackson Station Water Treatment average)
Facility
Brunswick Sewer District Wastewater ME100102 (W-002600) 3.85 (monthly average)
Treatment Facility
Bay Bridge Estates, LLC Mobile Home | MEO036811 (W-002101) 0.060 (daily maximum)
Park

Source: MDEP, 2023c; USEPA, 2023.
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5.3 Fish and Aquatic Resources (18 CFR 85.6 (d)(3)(iv))

5.3.1 FisheriesOverview

The fish assemblage in the Androscoggin River reflects natural and anthropogenic gradients from its upper
reaches in New Hampshire to the tida waters near Brunswick, Maine (Yoder et al., 2006). Upstream of
Rumford Falls (anatural barrier to fish movement located approximately 72 miles upstream of the Project),
the river is referred to as the Upper Androscoggin. The Upper Androscoggin is managed for recreational
cold-water sailmonid fishing by the states of Maine and New Hampshire within their respective borders.
Though wild populations of Brook Trout and Rainbow Trout contribute to the fishery, it is dependent upon
annual stocking of Brook Trout, Rainbow Trout, Brown Trout, and Landlocked Salmon (Brautigam and
Pellerin, 2014). Brook Trout are stocked below the Worumbo Project, and al four species have been
captured in the Brunswick fishway at least once between 1999-2023.

In the lower Androscoggin River, downstream of Rumford Falls, including the Project impoundment, the
fish assemblage consists of aresident warm-water community and stocked coldwater salmonids.

Electrofishing surveys were performed at two sites within the Project impoundment (1.5 and 4.3 RM
upstream of the dam) and two sites downstream of the Project (0.2 and 2.6 RM downstream of the dam) by
Yoder et a. (2006) in late July of 2003 (Table 5.3.1-1 and Table 5.3.1-2).

A total of 935 individual fish representing 12 species were captured in the impoundment. As the timing of
these surveys was after diadromous fish upstream migrations, results may be more representative of the
resident fish community. Total fish abundance was higher at the upstream site (636 fish) (4.3 RM upstream
of the Project dam) than the downstream impoundment site (299 fish, 1.5 RM upstream of the Project dam),
primarily due to large numbers of Fallfish, Redbreast Sunfish, and Smallmouth Bass. Y oung-of-year
Alewife and American Shad were sampled at the upstream site but were absent at the downstream
impoundment site. The downstream site, however, had a higher species richness, with 10 species sampled
compared to 8 sampled at the upstream site.

A total of 1,572 individual fish representing 14 specieswere captured downstream of the Project. Total fish
abundance was higher at the downstream site (1,452 fish) (2.6 RM downstream of the Project dam) than
the upstream site (120 fish, 0.2 RM downstream of the Project dam), primarily due to large numbers of
American Eel, Spottail Shiner, and White Sucker. In addition, young-of-year Alewife and American Shad
were sampled at the upstream site but were absent at the downstream impoundment site. The downstream
site had a higher species richness, with 13 species sampled compared to 7 sampled at the upstream site.

Other species such as Atlantic Tomcod, Shortnose Sturgeon, and Atlantic Sturgeon not sampled by Y oder
et a. (2006) are likely to be found in the Project Area (Table 5.3.1-3). The overdl freshwater fish
community in the Project Area is likely dominated by cyprinids (minnows) and centrarchids (sunfishes)
(MDMR and MDIFW, 2017; Y oder et a., 2006). Brown Trout and Rainbow Trout are stocked within the
Lower Androscoggin and may move downstream into the Project area. Brook Trout are stocked
downstream of the Worumbo Project, and some could be found within the Project area, although many of
these fish likely perish due to higher water temperatures during the summer season (MDMR and MDIFW,
2017).

The Androscoggin River immediately below the Project dam is influenced by tidal waters. The
Androscoggin River terminates in Merrymeeting Bay, which is alarge estuary where the waters from the
Kennebec River, Androscoggin River, and some smaller tributaries ultimately join. Merrymeeting Bay
supports a diverse fish community, including eleven species of diadromous fish that utilize both fresh and
saltwater habitats to fulfill their life history (Table 5.3.1-3). Some of these diadromous species, including
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Atlantic Salmon, American Shad, Alewife, Blueback Herring, Sea Lamprey, and American E€l migrate to
and beyond the Project area to access spawning and rearing habitats. Diadromous fish that have been
captured and counted at the Brunswick fishway are typically passed upstream into the Brunswick headpond
or transported to severa areas within the watershed upstream, with the location depending on the species.
Counts at the fishway vary from year to year (Table 5.3.1-4).

Several diadromous species do not migrate or are not passed by MDMR or BWPH at the Project dam.
Striped Bass collected at the Project fishway are not passed upstream due to concerns about the efficacy of
downstream passage within the Lower Androscoggin River (NOAA, 2020). Atlantic Sturgeon and
Shortnose Sturgeon are not passed upstream as it is thought that these species did not historically migrate
past Brunswick Fals on which the Project dam is built. Spawning habitat for both sturgeon species has
been identified immediately downstream of the Project between the dam and the railroad bridge (MDMR
and MDIFW, 2017). Rainbow Smelt have been observed spawning aong the outer wall of the Project
fishway (MDMR and MDIFW, 2017). This species typicaly spawns in coasta rivers immediately above
the head-of-tide in freshwater and are therefore not passed upstream of the Project. Atlantic Tomcod are
also found downstream of the Project, but spawn in estuarine habitat and are therefore not passed upstream
of the dam.
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Table 5.3.1-1: Abundance of Fish in the Androscoggin River in the Vicinity of the Brunswick Project (Yoder et al. 2006)

Number of Fish (per/km)

Relative Abundance

Proj ect Proj ect Downstream | Downstream Proj ect Proj ect Downstream | Downstream
Species Impoundment | Impoundment of Project of Project Impoundment | Impoundment of Project of Project
4.3 RM 1.5RM 0.2 RM 2.6 RM 4.3 RM 15RM 0.2RM 2.6 RM
upstream upstream downstream | downstream upstream upstream downstream | downstream
Alewife 0 )
(Alosa pseudoharengus) o1 - - 1 13.9% - - 0.1%
( Aﬁgﬂm ;C‘:‘Q;ita) 3 2 36 615 0.5% 0.7% 30.0% 42.4%
American Shad o
(Alosa sapidissima) 33 - - - 5.0% - - :
Chain Pickerel i 1 ] ] ] 0.3% ] ]
(Esox niger) 570
Common Carp ) ) ] ] ) ] ]
(Cyprinus carpio) 1 0.8%
Common Shiner o
(Luxilus cornutus) ) o1 - - - 17.1% - -
Eastern Banded Killifish 0 0
(Fundulus diaphanus) i} 2 - 20 - 0.7% - 1.4%
Fallfish ; )
(Semotilus corporalis) 303 23 - - 46.2% 1.7% - -
Golden Shiner
(Notemigonus - 32 - 12 - 10.7% - 0.8%
crysoleucas)

Pumpkinseed Sunfish i ) ) i} ; . 0
(Lepomis gibbosus) 14 1.0%
kst 111 25 28 82 16.9% 8.4% 23.3% 5.7%

Sea Lamprey i ) ] ] ] ] :

(Petromyzon marinus) 4 0.3%

(Mii'::)ap't'gggtgo?oﬁeu) 95 45 41 35 14.5% 15.1% 34.2% 2.4%

™ O?ngzl 'hi'sgﬁf " 4 49 5 386 0.6% 16.4% 4.2% 26.6%
Striped Bass 0
(Morone saxatilis) ) - - 7 - - - 0.5%
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Number of Fish (per/km)

Relative Abundance

Proj ect Proj ect Downstream | Downstream Proj ect Proj ect Downstream | Downstream
Species Impoundment | Impoundment of Project of Project Impoundment | Impoundment of Project of Project
4.3 RM 15RM 0.2RM 2.6 RM 4.3 RM 1.5RM 0.2 RM 2.6 RM
upstream upstream downstream | downstream upstream upstream downstream | downstream
White Catfish ) i i i 0 0
(Ameiurus catus) L 1 0.8% 0.1%
White Sucker
(Catostomus 16 69 8 270 2.4% 23.1% 6.7% 18.6%
commer sonii)
Yellow Perch o
(Perca flavescens) ) j i 5 i i j 0.4%
All Species 636 299 120 1452 100.0% 100.0% 100.0% 100.0%
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Table 5.3.1-2: Biomass of Fish in the Androscoggin River in the Vicinity of the Brunswick Project (Yoder et al. 2006)

Biomass of Fish (kg/km)

Relative Biomass

Project Project Downstream | Downstream Project Project Downstream | Downstream
Species Impoundment | Impoundment of Project of Project Impoundment | Impoundment | of Project of Project
4.3 RM 15RM 0.2RM 2.6 RM 4.3 RM 1.5RM 0.2RM 2.6 RM
upstream upstream downstream | downstream upstream upstream downstream | downstream

p’;ﬁ‘é‘gﬁ;ﬂ oo 0.15 i i 0.10 0.4% i i 0.0%

Amer'crag;itg)“”g”'”a 1.40 1.00 3.36 13.68 4.0% 4.4% 16.0% 10.2%
Amegmg;%f' oA 0.01 - - - 0.0% - - -
Chain Hpkerel (Esox ) 0.02 i i i 0.1% i )

niger)
Commonc(;ralgfogqprl nus ) ) 270 ) ) ) 12.9% )
Common Shiner (Luxilus ) 033 i i i 1.5% i )
cornutus) ' 70
Eastern Banded Killifish 0

(Fundulus diaphanus) - - J 0.07 } } } 0.1%

F""”(f:'j‘pgsera'l'i'os)“'us 2.98 0.10 i i 8.5% 0.4% . .
Golden Shiner
(Notemigonus - 0.17 - 0.01 - 0.7% - 0.0%
crysoleucas)
Pumpkinseed Sunfish ) ) i i i i 0

(Lepomis gibbosus) 0.36 0.3%

?fgggﬁ;i ;‘jrrl‘{:g‘ 4.85 0.87 0.76 1.67 13.9% 3.8% 3.6% 1.2%

Sea Lamﬁqrae?/I ISESe)tromyzon ) ) i 0.04 i i i 0.0%

(Mii?:%j :Q‘Jgtg‘oiﬁe@ 10.56 9.45 4.64 2.20 30.3% 41.8% 22.1% 1.6%

Spotta Li'sgﬁzégo”"p' S 0.03 0.30 0.04 0.26 0.1% 1.3% 0.2% 0.2%

Stri pedsaliz;?'isl i(é\)/l orone ) ) i 0.12 i i i 0.1%
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Biomass of Fish (kg/km)

Relative Biomass

Proj ect Proj ect Downstream | Downstream Proj ect Proj ect Downstream | Downstream
Species Impoundment | Impoundment of Project of Project Impoundment | Impoundment | of Project of Project
4.3 RM 15RM 0.2RM 2.6 RM 4.3 RM 15RM 0.2RM 2.6 RM
upstream upstream downstream | downstream upstream upstream downstream | downstream
White Cat;ff}sgAme' urus : : 0.22 0.12 i i 1.1% 0.1%
White Sucker (Catostomus 14.83 10.40 9.30 115.32 42.6% 45.9% 44.3% 86.0%
commersonii)
Ye'";‘l"’a\fgg:ng’ erca . . . 0.8 . . . 0.1%
All Species 34.81 22.64 21.02 134.13 100.0% 100.0% 100.0% 100.0%
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Table5.3.1-3: List of Diadromous and Resident Species Known to Occur or Likely Found in the Project Area

Common Name Scientific Name | Upstream | Downstream | Status | Source
Diadromous Species
Y oder et a. 2006;
Alewife Alosa pseudoharengus X X Not Listed MDMR and MDIFW
2017
American Edl Anguillarostrata X X Not Listed Y oder et a. 2006
American Shad Alosa sapidissima X Not Listed Y oder et al. 2006
. Federaly MDMR and MDIFW
Atlantic Salmon Salmo salar X X Endangered 2017
, . Federally MDMR and MDIFW
Atlantic Sturgeon Acipenser oxyrhynchus oxyrhynchus X Threatened 2017
Blueback Herring Alosa aestivalis X X Not Listed MDMRSS%MDIFW
Rainbow Smelt Osmerus mordax X Not Listed MDMRSS%MDIFW
Sea Lamprey Petromyzon marinus X X Not Listed Y oder et al. 2006
: : Federally MDMR and MDIFW
Shortnose Sturgeon Acipenser brevirostrum X Endangered 2017
Striped Bass Morone saxatilis X Not Listed Y oder et a. 2006
Atlantic Tomcod Microgadus tomcod X Not Listed NOAA 2020
Resident Species
Black Crappie Pomoxis nigromacul atus X X Introduced Topsham Hydro 2017
Stocked in
Brook Trout Salvelinus fontinalis X X Androscoggin MDMR and MDIFW
2017
below Worumbo
Stocked in MDMR and MDIFW
Brown Trout Salmo trutta X watershed 2017
Chain Pickerd Esox niger Introduced Y oder et a. 2006
Common Carp Cyprinus carpio X Exotic Yoder et a. 2006
Common Shiner Luxilus cornutus X Native Y oder et a. 2006
Eastern Banded Killifish Fundulus diaphanus X X Native Yoder et a. 2006
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Common Name Scientific Name Upstream | Downstream Status Sour ce
Fallfish Semotilus corporalis X Native Yoder et a. 2006
Golden Shiner Notemigonus crysoleucas X X Native Y oder et a. 2006
Northern Pike Esox lucius X X Introduced MDM Rgg%M DIFW
Pumpkinseed Sunfish Lepomis gibbosus X Native Y oder et a. 2006
: . Stocked in MDMR and MDIFW
Rainbow Trout Oncorhynchus mykiss X X watershed 2017
Redbreast Sunfish Lepomis auritis X X Native Y oder et a. 2006
Rock Bass Ambloplites rupestris X X Introduced MDM R§8(117M DIFW
Smallmouth Bass Micropterus dolomieu X X Introduced Yoder et a. 2006
Spottail Shiner Notropis hudsonius X X Introduced Y oder et a. 2006
White Catfish Ameiurus catus X Introduced Y oder et al. 2006
White Sucker Catastomus commer sonii X X Native Y oder et al. 2006
Y ellow Perch Perca flavescens X Native Y oder et a. 2006
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Table 5.3.1-4: Diadromous Fish Captured at the Brunswick Fishway, 2000-2023.

Year American RiV(_ar Sea Atlantic American Striped
Shad Herring Lamprey Salmon Eel Bass
2000 88 9,551 0 4 3 95
2001 26 18,218 0 5 5 0
2002 141 107,742 0 2 2 8
2003 15 53,815 0 3 0 3
2004 12 114,051 8 12 2 1
2005 0 26,629 0 10 0 18
2006 3 34,239 0 6 9 75
2007 6 60,662 10 21 4 2
2008 1 92,359 19 18 2 3
2009 0 44,725 15 24 0 0
2010 22 39,689 26 9 0 0
2011 0 54,886 19 44 2 1
2012 11 170,191 25 0 108 3
2013 16 69,104 26 2 100 103
2014 0 55,678 45 3 201 1
2015 53 71,887 129 1 1 1
2016 1,096 114,874 240 7 4 81
2017 1 49,923 21 0 3 2
2018 32 179,040 13 1 1 9
2019 63 81,025 48 1 1 25
2020 23 67 41 5 1 1
2021 550 54,906 345 5 2 2
2022 228 139,326 370 17 7 1
2023 13 67,927 491 8 TBD* 0

14 Data not yet available, as of November 20, 2023.
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5.3.2 Fish Habitats
5.3.2.1 Fish Habitat Surveys

In 2019, as part of the studies conducted to support the FERC relicensing of the upstream Pejepscot
Hydroel ectric Project, aquatic habitat and substrate was characterized in the upper portion of the Brunswick
Project impoundment (i.e., the reach from Pejepscot Dam downstream to a point approximately 0.7 miles
along the Brunswick impoundment). Pool (38.1%), backwater (28.6%), and run (20.1%) were the most
common mesohabitats in the reach. Of the 35 total mesohabitat units mapped, five were unable to have
substrate identified (14.3%) due to depth of the mesohabitat unit not allowing for visua observation or
probing. Of the remaining 30 mesohabitat units, primary substrates were identified: eight were gravel
medium (22.9%), seven were cobble (20.0%), six were sand (17.1%), three were complex bedrock (8.6%),
three were boulder small (8.6%), two were rubble (5.7%), and one was boulder large (2.9%). Evidence of
potential sealamprey spawning activity was recorded at three locations during the study. Depressions and
mounds of mixed substratestypically cobblelarge gravel, small gravel and fine gravel were observed at the
three locations (Topsham Hydro 2020).

Habitat in the mainstem river was evaluated by Y oder et a., (2006) during the fish assemblage survey in
2003. Each of the sites sampled was assessed using a Qualitative Habitat Evaluation Index (QHEI),
whereby the habitat was visually evaluated and assessed based on “good” and “modified” characteristics
of lotic habitat. QHEI resultsfrom Y oder et a. (2006) for the five sites in the vicinity of the Project Area
areshown in Table 5.3.2-1.

QHEI evaluationswere performed at two sites within the Project impoundment, and three sites downstream
of the Project dam in tidal waters (Y oder et al., 2006). The two sites within the Project impoundment were
characterized as high and low-gradient riverine, with no modified attributes and 6-8 good attributes. As
such, these were considered free-flowing locations with good riverine habitat qualities based on the QHEI
evaluation. The low-gradient riverine site had a lack of current and substrate diversity compared to the
high-gradient site. The three sites downstream of the Project dam were characterized as freshwater tidal
riverine. The two sites closest to the Project dam had two modified attributes, including sparse to no cover
and no riffle/run habitat, and 6-7 good attributes. These two sites exhibited good habitat qualities based on
the QHEI evduation. The site farthest downstream (5.1 miles) had the same two modified attributes, in
addition to high/moderate silt cover, fair to poor devel opment, dlow or no flow, and high to moderate overall
embeddedness of the substrate. This site only had three good attributes, leading to alower QHEI score.
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Table5.3.2.-1: QHEI Resultsfor Good and Modified Habitat Attributesat Sites Evaluated on the Androscoggin River in the Project Area

Site
Description

L ocation

Project Impoundment

Downstream of Project

Distance from Project Dam

4.3 RM

1.5RM

0.2RM

26 RM

51RM

Habitat Type

High-gradient
riverine

L ow-gradient
riverine

Freshwater tidal
riverine

Freshwater tidal
riverine

Freshwater tidal
riverine

Good Habitat Attributes

No Channelization/Recovered

X

X

X

Boulder, Cobble, Gravel Substrates

Silt Free Substrates

Good/Excellent Development

Five or More Substrate Types

Extensive-Moderate Cover

XXX [ X

XX | X

Fast Current/Eddies

Low-Normal Overall Embeddedness

Max Depth > 1m

X [ X

X | X

Low-Normal Riffle/Run Embeddedness

M odified Habitat Attributes

Impounded

Channelized or No Recovery

Silt/Muck Substrates

Sparse or No Cover

Max Depth < 70 cm

Recovering Channel

High/Moderate Silt Cover

Fair-Poor Development

Only 1-2 Cover Types

Slow or No Flow

High-Mod Overall Embeddedness

High-Mod Riffle-Run Embeddedness

No Riffle/Run

QHEI Score

37

Ratio of Modified: Good Attributes

0.00

0.00

0.29

0.33

2.00
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5.3.2.2 Special Fish Habitats

Critical habitat is designated by the NMFS or the USFWS for the survival and recovery of specieslisted as
threatened or endangered under the Endangered Species Act (ESA), including Atlantic Salmon, Shortnose
Sturgeon, and Atlantic Sturgeon. Critical habitat includes areas occupied by ESA-listed species and those
areas that may require special management considerations or protection or that have been determined to be
essential for the conservation of the species. Essentia fish habitat (EFH) isidentified for species managed
in Fishery Management Plans under the Magnuson-Stevens Fishery Conservation and Management Act
and is defined as the habitat necessary for managed fish to complete their life cycle such that the fishery
can be harvested sustainably. Habitats of particular concern (HAPC) are EFHs that are judged to be
particularly important to the long-term productivity of populations of one or more managed species, or to
be particularly vulnerable to degradation (NEFM C 1998).

Atlantic Salmon

Atlantic Salmon in the Androscoggin are part of the Merrymeeting Bay Salmon Habitat Recovery Unit
(SHRU) and portions of the Androscoggin River are classified ascritica habitat (i.e., critical totherecovery
of the species).

The Project lies entirely within designated critical habitat for the Gulf of Maine Distinct Population
Segment (GOM DPS) of Atlantic Salmon, with EFH for eggs and larvae, juvenile and adults designated for
the Androscoggin River (NMFES 2012). The Lower Androscoggin River in Project area generaly is
designated as low-quality spawning habitat, though the mainstem is considered an important migration
corridor (NMES 2012; NASCO 2009). No high-quality spawning or rearing habitat is expected to occur in
the Project impoundment or tailwater areas (NMES 2012; NASCO 2009).

EFH for Atlantic Salmon is described as all waters currently or historically accessible to Atlantic Salmon
within the streams, rivers, lakes, ponds, wetlands and other water bodies of Maine, New Hampshire,
Vermont, Rhode Island, and Connecticut and is defined for each Atlantic Salmon life stage (NEFM C 1998)
asfollows:

o Eggs: Bottom habitats with a gravel or cabble riffle (redd) above or below a pool of rivers.
Generally, the following conditions exist in the egg pits (redds): water temperatures below 10°C,
and clean, well-oxygenated fresh water. Atlantic Salmon eggs are most frequently observed
between October and April.

o Larvae: Bottom habitats with a gravel or cobble riffle (redd) above or below a pool of rivers.
Generally, the following conditions exist where Atlantic salmon larvae, or alevingfry, are found:
water temperatures below 10°C, and clean, well-oxygenated fresh water. Atlantic Salmon
alevingfry are most frequently observed between March and June.

e Juveniles: Bottom habitats of shallow gravel / cobble riffles interspersed with deeper riffles and
poolsin rivers and estuaries. Generaly, the following conditions exist where Atlantic Salmon parr
are found: clean, well