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Renewable LS.

August 2, 2024

VIA E-FILING

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

Washington, D.C. 20426

RE: Brunswick Hydroelectric Project (FERC No. 2284)
Proposed Study Plan

Dear Secretary Reese:

Pursuant to the Commission’s regulations at 18 Code Federal Regulations (CFR) Section 5.11, Brookfield
White Pine Hydro LLC (BWPH) herein files the Proposed Study Plan (PSP) for the relicensing of the
Brunswick Hydroelectric Project (FERC No. 2284). BWPH is providing a copy of the PSP to the
appropriate federal and state agencies, Native American tribes, local governments, and members of the
public likely to be interested in the proceeding, as set forth on the attached distribution list.

The PSP includes responses to stakeholder comments on the Pre-Application Document (PAD) and
additional information requests, individual study plans, an overview of requested studies not adopted or
adopted with modification, and logistics pertaining to the study plan meeting, study reporting, and study
result meetings.

BWPH will conduct a PSP meeting via webinar from 9:00 am to 12:00 pm on August 28, 2024, in
accordance with 18 CFR 85.11(e). The purpose of the PSP meeting will be to clarify the intent and
contents of this PSP, explain information gathering needs, and resolve outstanding issues associated with
the proposed studies. Stakeholders interested in participating in the PSP meeting via webinar should
RSVP to Kirk Smith of Gomez and Sullivan Engineers at ksmith@gomezandsullivan.com and Mike
Scarzello of BWPH at Michael.Scarzello@brookfieldrenewable.com by August 21, 2024. Prior to the
meeting, BWPH will provide all interested parties with a meeting invitation via email providing the
necessary webinar link.

If there are any questions or comments regarding the PSP, please contact me by phone at (315) 566-0197
or by email at Michael.Scarzell o@brookfieldrenewable.com

Sincerely,

M

Michael Scarzello
Manager, Licensing

Attachment:  Brunswick Hydroelectric Project PSP

cc: Distribution List

BROOKFIELD WHITE PINE HYDRO LLC
150 Main Street, Lewiston, ME 04240
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mailto:ksmith@gomezandsullivan.com
mailto:Michael.Scarzello@brookfieldrenewable.com
mailto:Michael.Scarzello@brookfieldrenewable.com

Brunswick Hydroelectric Project (FERC No. 2284)
Proposed Study Plan, August 2024

DISTRIBUTION LIST
Brunswick Hydroelectric Project (FERC No. 2284)
Proposed Study Plan

I, Michadl Scarzello, Manager, Licensing, Brookfield Renewable, hereby certify that copies of
the foregoing document have been transmitted to the following parties on August 2, 2024.

M~

Michael Scarzello August 2, 2024
Manager, Licensing

One copy, viaefiling to:

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

Washington, D.C. 20426

Viaemail or eectronic link, or one copy on compact disc,

Regular mail, postage paid to:

Federal Agencies

Ryan Hansen

Federal Energy Regulatory Commission
888 First Street, NE

Washington, DC 20426
ryan.hansen@ferc.gov

John Spain

Regional Engineer

Federal Energy Regulatory Commission
New York Regional Office

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
matt.buhyoff @noaa.gov

Orono, ME 04473
donald.dow@noaa.gov

Julie Crocker

Endangered Fish Recovery Branch Chief
NOAA-Nationa Marine Fisheries Service
Greater Atlantic Regional Fisheries Office
55 Great Republic Drive

Gloucester, MA 01930
julie.crocker@noaa.gov

Chris Boelke

Chief, New England Branch, Habitat and Ecosystem

Services

NOAA-National Marine Fisheries Service
Greater Atlantic Regional Fisheries Office
55 Great Republic Drive

Gloucester, MA 01930

christopher.boel ke@noaa.gov



mailto:ryan.hansen@ferc.gov
mailto:John.Spain@ferc.gov
mailto:matt.buhyoff@noaa.gov
mailto:donald.dow@noaa.gov
mailto:julie.crocker@noaa.gov
mailto:christopher.boelke@noaa.gov

Brunswick Hydroelectric Project (FERC No. 2284)
Proposed Study Plan, August 2024

Bill McDavitt

Environmental Specialist
NOAA-Northeast Fisheries Science Center
Greater Atlantic Regional Fisheries Office
55 Great Republic Drive

Gloucester, MA 01930
william.mcdavitt@noaa.gov

Jon Hare

Director, Northeast Region
NOAA-Northeast Fisheries Science Center
166 Water Street

Woods Hole, MA 02543-1026
jon.hare@noaa.gov

Andrew Raddant

Regional Environmental Officer
U.S. Department of Interior

15 State Street, Suite 400
Boston, MA 02109
andrew_raddant@ios.doi.gov

Kyle Olcott

Hydropower Coordinator, Maine Field Office
U.S. Fish and Wildlife Service

306 Hatchery Road

East Orland, ME 04431

dudley olcott@fws.gov

Kenneth Hogan

North Atlantic-Appal achian Region Hydropower Program
Coordinator

United States Fish and Wildlife Service

New England Field Office

70 Commercia Street, Suite 300

Concord, New Hampshire 03301

kenneth hogan@fws.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

David Cash

Regional Administrator

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

5 Post Office Square, Suite 100
Boston, MA 02109-3912
Cash.David@epa.gov

John T. Eddins

Program Analyst

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

Washington, DC 20001-2637
jeddins@achp.gov

Jay Clement

U.S. Army Corps of Engineers
675 Western Avenue #3
Manchester, ME 04351
jay.l.clement@usace.army.mil

Kevin Mendik

NPS Hydro Program Manager
U.S. National Park Service
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
Harold.Peterson@bia.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

284 State Street, State House Station 41
Augusta, ME 04333
John.Perry @maine.gov

Maine Department of Inland Fisheries & Wildlife



mailto:jon.hare@noaa.gov
mailto:andrew_raddant@ios.doi.gov
mailto:dudley_olcott@fws.gov
mailto:kenneth_hogan@fws.gov
mailto:nstasuli@usgs.gov
mailto:Cash.David@epa.gov
mailto:jeddins@achp.gov
mailto:jay.l.clement@usace.army.mil
mailto:kevin_mendik@nps.gov
mailto:darryl.lacounte@bia.gov
mailto:Harold.Peterson@bia.gov
mailto:Laura.paye@maine.gov
mailto:John.Perry@maine.gov

Brunswick Hydroelectric Project (FERC No. 2284)
Proposed Study Plan, August 2024

Rob Wood, Director

Maine Department of

Environmental Protection

Bureau of Land Resource Regulation

Nick Kalgs

Assistant Regional Fisheries Biologist

Sebago Lake Region

Maine Department of Inland Fisheries & Wildlife

17 State House Station 15 Game Farm Rd.

Augusta, ME 04330-0017 Gray, ME 04039
robert.wood@maine.gov Nicholas.Kalgjs@maine.gov

James Pdllerin Casey Clark

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

15 Game Farm Rd

Augusta, ME 04333-0021

Gray, ME 04039 casey.clark@maine.gov
James.Pellerin@maine.gov
Sean Ledwin Lars Hammer

Director, Bureau Sea Run Fisheries and Habitat
Maine Department of Marine Resources

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@maine.gov |ars.hammer @maine.gov
Kathleen Leyden Jm Voge

Maine Coastal Program Senior Planner

Maine Department of Agriculture, Conservation and Maine Bureau of Parks and Lands
Forestry 22 State House Station

22 State House Station Augusta, ME 04333

18 Elkins Lane Jm.Vogel @maine.gov

Augusta, ME 04333-0022
kathleen.leyden@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

Megan.M .Rideout@maine.gov

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 Government



mailto:robert.wood@maine.gov
mailto:Nicholas.Kalejs@maine.gov
mailto:James.Pellerin@maine.gov
mailto:casey.clark@maine.gov
mailto:sean.m.ledwin@maine.gov
mailto:kathleen.leyden@maine.gov
mailto:Jim.Vogel@maine.gov
mailto:kirk.mohney@maine.gov
mailto:arthur.spiess@maine.gov
mailto:Megan.M.Rideout@maine.gov
mailto:kristen.chamberlain@maine.gov
mailto:dalton.j.thompson@maine.gov

Brunswick Hydroelectric Project (FERC No. 2284)
Proposed Study Plan, August 2024

Derek Scrapchansky

Town Manager

Town of Topsham

100 Main Street

Topsham, ME 04086

dscrapchansky @topshammaine.com

JuliaHenze

Interim Town Manager
Town of Brunswick

85 Union Street
Brunswick, ME 04011
jhenze@brunswickme.org

Phillip L. Crowell, Jr.

City Manager

City of Auburn

60 Court Street

Auburn, ME 04210
|_pcrowell @auburnmaine.gov

Thomas Farrell, Director
Parks and Recreation Dept
Town of Brunswick

220 Neptune Drive
Brunswick | ME 04011
tfarrel | @brunswickme.org

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

Josh Tiffany

Town Manager

Town of Gray

Henry Pennell Municipal Complex
24 Main Street

Gray, Maine 04039

jtiffany @graymaine.org

Caroline Pelletier

Interim Town Manager

Town of Freeport

30 Main Street

Freeport, ME 04032

cpelletier @fregportmaine.com

Glenn Michal owski

Town Manager

Town of Lisbon

300 Lisbon Street

Lisbon, ME 04250

gmichal owski @lishonme.org

Heather A. Hunter

City Administrator

City of Lewiston

27 Pine Street

Lewiston, ME 04240
hhunter @l ewi stonmaine.gov

Amy Duquette

Town Manager

Town of Sabattus

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

Christine 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

Scott Laflamme

Town Manager

Town of Yarmouth

200 Main Street

Y armouth, ME 04096
slaflamme@yarmouth.me.us

Non-Gover nment Organizations



mailto:dscrapchansky@topshammaine.com
mailto:jhenze@brunswickme.org
mailto:pcrowell@auburnmaine.gov
mailto:tfarrell@brunswickme.org
mailto:info@cumberlandmaine.com
mailto:mmeyers@cityofbath.com
mailto:jtiffany@graymaine.org
mailto:cpelletier@freeportmaine.com
mailto:gmichalowski@lisbonme.org
mailto:hhunter@lewistonmaine.gov
mailto:aduquette@sabattus.org
mailto:townmanager@newgloucester.com
mailto:keiane@town.harpswell.me.us
mailto:slaflamme@yarmouth.me.us

Brunswick Hydroelectric Project (FERC No. 2284)

Proposed Study Plan, August 2024

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

John R. J. Burrows

Director of New England Programs
Atlantic Salmon Federation

Fort Andross, Suite 406, 14 Maine Street
Brunswick, ME 04011

Y armouth, ME 04096
landis@mainerivers.org

edfomb@comcast.net jburrows@asfmaine.org
Landis Hudson Steve Heinz

Executive Director Trout Unlimited

Maine Rivers Sebago Lake Chapter
PO Box 782 3 Spruce Lane

Cumberland Foreside, ME 04110
heinz@maine.rr.com

FergusP. Lea, Jr.

Androscoggin River Watershed Council
c/o AVCOG

125 Manley Rd.

Auburn, ME 04210
flea.arwc@gmail.com

Andrew Beahm

Executive Director

Maine Audubon Society

20 Gildand Farm Road
Falmouth, ME 04105-2100
abeahm@mai neaudubon.org

Mark Zakutansky

Director of Conservation
Policy Engagement
Appaachian Mountain Club
100 Ilick’s Mill Rd.
Bethlehem, PA 18017
mzakutansky @outdoors.org

Eliza Townsend
Appaachian Mountain Club
etownsend@outdoors.org

Cory King

Executive Director

Bath-Brunswick Regional Chamber

8 Venture Ave.

Brunswick, ME 04011

executi vedirector @midcoastmaine.com

Andrew Fisk

NE Regional Director
American Rivers

118 Madison Ave
Holyoke, MA 01040
afisk@americanrivers.org

Charles Spies
Committee

64 Water Street
Brunswick, Maine 04011
chipspies@gmail.com

Board Member and member of the Conservation

Merrymeeting Bay Chapter of Trout Unlimited

Native American Tribes



mailto:bob@americanwhitewater.org
mailto:kevin@americanwhitewater.org
mailto:edfomb@comcast.net
mailto:jburrows@asfmaine.org
mailto:landis@mainerivers.org
mailto:heinz@maine.rr.com
mailto:flea.arwc@gmail.com
mailto:abeahm@maineaudubon.org
mailto:mzakutansky@outdoors.org
mailto:etownsend@outdoors.org
mailto:executivedirector@midcoastmaine.com
mailto:afisk@americanrivers.org
mailto:chipspies@gmail.com

Brunswick Hydroelectric Project (FERC No. 2284)
Proposed Study Plan, August 2024

Christopher Sockalexis

Tribal Historic Preservation Officer
Penobscot Indian Nation

Cultural and Historic Preservation Program
12 Wabanaki Way

Indian Island, M E 04468

chris.sockal exi s@penobscotnation.org

Chief Kirk Francis

Penobscot Indian Nation

12 Wabanaki Way

Indian Island, M E 04468
Kirk.Francis@penobscotnation.org

Chief Clarisa Sabattis

Houlton Band of Maliseet Indians
88 Bell Road

Littleton, ME 04730

csabatti s@maliseets.com

Isaac St. John

Tribal Historic Preservation Officer
Houlton Band of Maliseet Indians
88 Bell Road

Littleton, ME 04730
istjohn@maliseets.com

Donad 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.

Presque Isle, ME 04769
jgaenzl e@micmac-nsn.gov

Chief Edward Peter Paul
Aroostook Band of Micmacs
7 Northern Road

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

Additional Parties

Jody Smet

Eagle Creek Renewable Energy

7315 Wisconsin Avenue, Suite 1100W
Bethesda, MD 20814
jody.smet@eaglecreekre.com

David Fox

Eagle Creek Renewable Energy

7315 Wisconsin Avenue, Suite 1100W
Bethesda, MD 20814
David.Fox@eaglecreekre.com

Licen

see

Michagl Scarzello

Brookfield White Pine Hydro LLC
Brookfield Renewable Group

150 Main Street

Lewiston, ME 04240

Michael .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



mailto:chris.sockalexis@penobscotnation.org
mailto:Kirk.Francis@penobscotnation.org
mailto:csabattis@maliseets.com
mailto:istjohn@maliseets.com
mailto:Soctomah@gmail.com
mailto:chief.wnicholas@gmail.com
mailto:jgaenzle@micmac-nsn.gov
mailto:epeterpaul@micmac-nsn.gov
mailto:jody.smet@eaglecreekre.com
mailto:David.Fox@eaglecreekre.com
mailto:Michael.Scarzello@brookfieldrenewable.com
mailto:ksmith@gomezandsullivan.com

PROPOSED STUDY PLAN
BRUNSWICK HYDROELECTRIC PROJECT
FERC NO. 2284

Submitted by:

Brookfield White PineHydroLLC
150 Main Street
Lewiston, M E 04240

Prepared by:
. GoMEZ AND Suriavan
INGINEERS

August 2024

Brookfield



Brookfield White Pine Hydro LLC

This page intentionally left blank.



Brookfield White Pine Hydro LLC

TABLE OF CONTENTS
N 1 (oo [0 (' o OSSPSR 1
11 StUAY Plan MEELING . ...c.coiieiitiriiiieieeieeeie sttt n e 2
1.2  Commentsonthe Proposed Study Plan ... 2
2 Progress Reports, Study REPOIT MEEIINGS .....cccveiiiieieiicie e 3
3 Additional INformation REQUESIEM...........ccueveiririiiirieieeeeees et 4
G R (01 o = o | =S 4
311 Turbine CharacteristicS (MDMR) .......ooieiiiicece et 4
312 Trashrack SPaCing (NMFS) ..ot 5
K (0T o @ 0= = 1 o LT 5
321 Impoundment Water LevelsS (MDIFW) ..o 5
322 Streamflow, Gage Data, and Flow StatisticsS (NMFS) ..o 5
323 Upstream Fish Passage Facility Operational Schedule (NMFS) .........cccooeiiiinienne. 6
3.24 Upstream Fish Passage Facility Operational Protocol (NMFS).........ccccccvevvieeinnnns 6
3.25 Upstream Fish Passage Facility Attraction Flow System (NMFS).......ccccceevinienne. 7
4  Reguested Studies Not Adopted or Adopted with ModifiCation ...........c.cooeeereieienineneneenns 8
4.1  Study Requests Adopted by BWPH with Modification..........c.ccccoevevvivicnccecce e 8
4.1.1 Temperature & DO Profilein the Project Area Upstream of the Dam.................... 8
412 Upstream Fish Passage Effectivenessfor SeaLamprey ........cccoevveeveveenineneniennns 9
4.2  Study Requests Not Adopted by BWPH............ooviiiiiece e 9
42.1 Downstream Fish Passage Effectiveness for Adult and Juvenile Alosines.............. 9
422 Downstream American Eel Passage ASSESSMENT........cccovrvrererienreieeerese e 10
4.2.3 Dam Decommissioning and Removal with Site Restoration.........c.ccccceveeveennennee. 10
4.2.4 Benthic Macroinvertebrate Profile in the Project Area Upstream of the Dam ...... 10
425 [INVASIVE Plant SUIVEY ......cc.oiuiiiieiieese et 11
4.2.6 Bass POPUIELioN SEUAY .......cceeieeiiiiir et sie st s 11
5 Individua Study Plan PropoSalS.........cccceiiiiieiiiiicie ettt 13
5.1 WaEr QUEIITY .ottt n e 13
511 Water QUality ASSESSIMIENL .......cveeeuerieriisteseee et 13
512 Tailwater Benthic Macroinvertebrate StudY ........ccooevvervierien e eeereesiee e 19
5.2 FISNEIY RESOUICES.......coiieeitei ettt te ettt e st s e e st e st e s teenteeteeneeenre e e 22
521 Computational Fluid Dynamics Modeling- Upstream and Downstream Passage Study
22
522 Upstream and Downstream Fish Passage Alternatives Study..........c.ccceeevevieeenne. 26
523 Visual Surveys of Upstream American Eel Movements..........cccocceeeeeveveecie e 30
Brunswick Project Proposed Study Plan

FERC No. 2284 Page i August 2024



Brookfield White Pine Hydro LLC

524 Diadromous Fish Behavior, Movement, and Project Interaction Studly ................ 33
525 Fish Assemblage StUAY .......ccce i 42
5.2.6 Evaluation of Stranding Risk/Bathymetry Study ..........ccceeverenencieninene e 45
5.2.7 IMTUSSE] SUIVEY ...ttt ettt st et be e b b aaesbesteeneenaesre s 48
53  Recreation and Land USE........ccoeiriiiniininieseeeese sttt 51
531 RECTEELION SUAY .......eivivieeeeeeiee ettt 51
5.4 CUltUral RESOUICES.......ooeeieieeeeeee ettt ettt ettt ae e e aeseeeneesaesneeneennens 56
54.1 Historic ArchiteCtural SUNVEY ........ccooe e 56
54.2 Prehistoric and Historic Archeological Resources SUrVey .........ccccoeevenenieniennen. 59
54.3 StUAY SCHEAUIE. ..o s e e re e 65
54.4 Cost and Level Of EffOrt.......ccooiiiineieeeinese s 65
545 L S = £ 000 65
Appendix A — PAD Comment and Study ReQUESE LELLEN'S .........ccceovrerirerierieeeeeeseseesieseeeeeenens 67
Appendix B — Updated FIOW DUration CUINVES..........ccuevieeiieeieeieesteesieesieeseeses e see e seeeseenees 69
Brunswick Project Proposed Study Plan

FERC No. 2284 Page i August 2024



Brookfield White Pine Hydro LLC

LIST OF TABLES

Table 2.0-1: Estimated Start and Completion Field Dates for Proposed Studies...........ccccccvvvveneeee. 3
Table 3.3.5-1: From the PAD - Project Turbine CharaCteristiCs...........cooverinereneieeisese e 4
Table5.1.1.3-1: MDEP Water Quality Standards for Class B Waterbodies............ccecvveveeiieenen. 13

LIST OF FIGURES

Figure 5.1.1.5-1: Proposed Approximate Water Quality Monitoring Locations...........cc.cccceeueene.. 18
Figure 5.2.1.5-1; Proposed CFD Model EXTENLS........cccoeiiiiieiieiec st 25
Figure 5.2.3.5-1: Proposed Vantage Points for Upstream American E€l Surveys.........ccccecveueenee. 32
Figure 5.2.4.5-1: ATS Hydrophones (SR3001 on left and SR3017 on right) Proposed for Evaluation
(o [T a0 [ 7= T 38
Figure 5.2.4.5-2: Proposed Hydrophone Locations for Evaluation of Detection Range and Efficiency
AUriNg PhESe | SEUAY .......coveiviiiiiiisieeeee e 39
Figure 5.2.4.5-3: View of Acoustic Transmitter Installed Horizontally in a Plastic Protective Tube for
RaNge TESHING EXEICISES. .....cveiiirieiirie e 40
Figure 5.2.4.5-4: Proposed Primary Detection Zone (orange shading) and “ Gate Receiver” (red linge)
Locationsfor Phase Il StUAY .......cocevviiiece e 41
Figure 5.3.1.3-1: Existing Project Area RECreation SITES .......c.cccvveeceiiceeiececee e 55
Brunswick Project Proposed Study Plan

FERC No. 2284 Pageiii August 2024



Brookfield White Pine Hydro LLC

ADA

APE
AWS
Brookfield
BWPH

C
CARMA
CFD

CFR

CFU

cfs
Commission
DO

ESA
FERC
FOMB

ft

GIS
HPMP
Hz

ILP

ISR
JSATS
kHz

kV
KVA
kwW
Licensee
LIDAR
MDACF
MDEP
MDIFW
MDMR
MDOT
ME
mg/L
MHPC
mi

mm
MPU
MRSA
msl

LIST OF ABBREVIATIONSAND DEFINITIONS

Americans with Disabilities

Areaof Potential Effects

Auxiliary Water System

Brookfield Renewable

Brookfield White Pine Hydro LLC

Celsius

Cultural & Architectural Resource Management Archive
Computational fluid dynamics

Code of Federal Regulations

colony forming units

Cubic feet per second

Federal Energy Regulatory Commission
Dissolved Oxygen

Endangered Species Act

Federal Energy Regulatory Commission
Friends of Merrymeeting Bay

Feet/foot

Gram

Geographic Information System

Historic Properties Management Plan

Hertz

Integrated Licensing Process

Initial Study Report

Juvenile Salmon Acoustic Telemetry System
Kilohertz

Kilovolts

Kilovolt amps

Kilowatt

Brookfield White Pine Hydro, LLC

Light Detection and Ranging

Maine Department of Agricultural, Conservation and Forestry
Maine Department of Environmental Protection
Maine Department of Inland Fisheries and Wildlife
Maine Department of Marine Resources
Maine Department of Transportation

Maine

Milligrams per liter

Maine Historic Preservation Commission
Mile

Millimeter

most probable number

Maine Revised Statutes Article

Mean SeaLevel

Brunswick Project
FERC No. 2284

Proposed Study Plan
Page iv August 2024



Brookfield White Pine Hydro LLC

MW
MWh
NEPA
NMFS
NOI
NPS
NRHP
PA
PAD
pH
PME
Project
PSP
QA/QC
rpm
RTK
RSP
TDOA
TKN
SCUBA
SD1
SHPO
SPD

puS/ecm2
USFWS
USGS
USR

Megawatt

Megawatt hour

National Environmental Policy Act

National Marine Fisheries Service

Notice of Intent

National Park Service

National Register of Historic Places
Programmatic Agreement

Pre-Application Document

potential of hydrogen

Protection, Mitigation, and Enhancement Measures
Brunswick Hydroelectric Project (FERC No. 2284)
Proposed Study Plan

Quality Assurance/Quality Control

Revolutions per minute

Real-Time Kinematic

Revised Study Plan

Time Difference of Arrival

Total Kjeldahl Nitrogen

Self-Contained Underwater Breathing Apparatus
Scoping Document 1

State Historic Preservation Officer

Study Plan Determination

Square mile

Microsiemens Per Centimeter Squared

United States Fish and Wildlife Service

United States Geological Survey

Updated Study Report

Volt

Brunswick Project
FERC No. 2284

Page v

Proposed Study Plan
August 2024



Brookfield White Pine Hydro LLC

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. 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 is using FERC's Integrated Licensing Process (ILP) as established in Title 18 Code of Federal
Regulations (CFR), Part 5. BWPH filed a Pre-Application Document (PAD) and Notice of Intent (NOI)
to seek anew license for the Project on February 21, 2024. The PAD provides a description of the Project,
including its structures, operations, and potentially affected resources. Electronic copies of the PAD are
available on FERC' s website (www.ferc.gov).

BWPH distributed the PAD and NOI simultaneously to Federal and state resource agencies, local
governments, Native American tribes, members of the public, and others thought to be interested in the
relicensing proceeding. Following the filing of the PAD, FERC prepared and issued Scoping Document 1
(SD1) on April 16, 2024. FERC also held agency and public scoping meetings and a site visit on May 7,
2024. The FERC Process Plan and Schedule provided agencies and interested parties an opportunity to
file comments on the PAD and SD1 and request studies by June 20, 2024.
Comments and study requests were received from the following stakeholders (Appendix A).

1. National Marine Fisheries Service (NMFS)

2. National Park Service (NPS)

3. United States Fish and Wildlife Service (USFWS)

4. Maine Department of Environmental Protection (MDEP)

5. Maine Department of Inland Fisheries and Wildlife (MDIFW)

6. Maine Department of Marine Resources (MDMR)

7. Town of Brunswick

8. Friends of Merrymeeting Bay (FOMB)

9. Merrymeeting Bay Chapter of Trout Unlimited

The ILP and Process Plan requires BWPH to file a Proposed Study Plan (PSP) within 45 days following
the deadline for filing comments on the PAD (i.e., by August 4, 2024). This document is BWPH's PSP
for conducting studies to inform the relicensing process.

As detailed in Section 5.0, BWPH is proposing to conduct the following studies to gather additional
information needed to adequately analyze the potential effects of relicensing the continued operation of
the Project, on project-related developmental and non-developmental resources.

1. Water Quality Assessment

2. Tailwater Benthic Macroinvertebrate Study

Brunswick Project Proposed Study Plan
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3. Computational Fluid Dynamics Modeling Study

4. Upstream and Downstream Fish Passage Alternatives Study

5. Visual Surveys of Upstream American Eel Movements

6. Diadromous Fish Behavior, Movement, and Project Interaction Study
7. Fish Assemblage Study

8. Evaluation of Stranding Risk/Bathymetry Study

9. Mussdl Survey

10. Recreation Study

11. Historic Architectural Survey

12. Prehistoric and Historic Archeological Resources Survey

Requested studies that were not adopted or that were adopted with modifications are discussed in Section
4.0.

1.1 Study Plan Meseting

BWPH will conduct the PSP meeting required by the ILP (18 CFR § 5.12) via webinar from 9:00 am to
12:00 pm on August 28, 2024. The purpose of the PSP meeting will be to clarify the intent and contents
of the BWPH'’s PSP, share any initia information or study responses, and identify any outstanding issues
with respect to the PSP. Additional meetings may be scheduled after the Study Plan Mesting, as
necessary.

Stakeholders interested in participating in the PSP meeting via webinar should RSVP to Kirk Smith of
Gomez and Sullivan Engineers at ksmith@gomezandsullivan.com and Mike Scarzello of BWPH at
Michael .Scarzello@brookfieldrenewable.com by August 21, 2024. Prior to the meeting, BWPH will
provide all interested parties with a meeting invitation via email providing the necessary webinar link.

1.2 Commentson the Proposed Study Plan

Comments on BWPH’s PSP (including any revised information or study requests) must be filed within 90
days of filing the PSP, by November 2, 2024. Comments must also include “an explanation of any study
plan concerns, and any accommodations reached with [BWPH] regarding those concerns’ (18 CFR §
5.12). Further, any proposed modifications to the BWPH’s PSP must address the criteria in 18 CFR §
5.9(b).

After receiving comments on the PSP, BWPH will prepare a Revised Study Plan (RSP) that will
incorporate the interested parties comments to the extent practicable. Pursuant to the ILP, BWPH will
file the RSP with the Commission on or before December 2, 2024. The Commission will then issue a
Study Plan Determination (SPD) letter by January 1, 2025.

Brunswick Project Proposed Study Plan
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2 PROGRESSREPORTS, STUDY REPORT MEETINGS

Periodic progress reports for studies implemented during the 2025 and 2026 field seasons will be filed
with FERC and provided to agencies and stakeholders. Study progress reports will be filed with the
Commission halfway through the study season (i.e., approximately late July/early August).

In accordance with the Commission’s regulations, BWPH will file its Initial Study Report (ISR) no later
than one year following issuance of FERC's SPD. Based on the schedule provided in SD1, this is
anticipated to be no later than January 1, 2026, with the ISR Meeting occurring no later than January 16,
2026. BWPH will file its Updated Study Report (USR) (year two studies) by January 1, 2027. within the
time limits provided in 18 CFR § 5.15(f) as detailed in FERC's Project Process Plan and Schedule
currently published in SD1.

The estimated start and completion dates for the field efforts associated with the proposed studies are
provided in Table 2.0-1. Timing of the Maine Department of Transportation’s (MDOT) construction work
on the Frank J. Wood Bridge may impact the proposed schedule for severa studies being conducted
downstream of the Project. Bridge construction is expected to continue into late 2026 with in-water work
scheduled during the 2025 and 2026 field seasons. BWPH is continuing to work with MDOT to gain a
better understanding of the specific construction activities planned and how they may impact completion
of the proposed studies. BWPH anticipates providing additional details within the December 2, 2024,
RSP.

Table 2.0-1: Estimated Start and Completion Field Dates for Proposed Studies

Proposed Study Estimated Start Estimated
Date Completion Date
Proposed 2025 Studies
Water Quality Assessment June 2025 October 2025
Tailwater Benthic Macroinvertebrate Study July 2025 September 2025
Compuitational Fluid Dynamics Modeling Study June 2025 August 2025
Upstream and Downstream Fish Passage Alternative Study No fieldwork
Visual Surveys of Upstream American Eel Movements June 2025 August 2025
Diadromous Fish Behavior, Movement, and Project May 2025 July 2025
Interaction Study (Phase 1)
Fish Assemblage Study July 2025 August 2025
Evaluation of Stranding Risk/Bathymetry Study June 2025 September 2025
Mussel Survey July 2025 August 2025
Recreation Study May 2025 October 2025
Historic Architectural Survey July 2025 September 2025
Prehistoric and Historic Archeological Resources Survey July 2025 September 2025
Proposed 2026 Studies
Diadromous Fish Behavior, Movement, and Project May 2026 July 2026
Interaction Study (Phase 2)
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3 ADDITIONAL INFORMATION REQUESTED

BWPH received additional information requests on the PAD from severa groups as described in Section
1. BWPH appreciates the time and effort taken to provide such comments. Specific comments warranting
aresponse are noted in the ensuing sections.

3.1 Project Facilities

3.1.1 Turbine Characteristics(MDMR)
Comment

MDMR notes that the RPM for Unit 1 is approximately 42% that of Units 2 and 3, 90 and 212 RPM
respectively. However, the tip speed, calculated using the formula [Tip Speed = Diameter/2 * PI/30 *
RPM], of Unit 1 is approximately 77% that of Units 2 and 3, 21.5 and 27.7 meters per second
respectively, because the Unit 1 turbine is so much larger than those in Units 2 and 3. MDMR requests
that tip speed be included in Table 3.3.5-1. In addition, space between the turbine blade and the turbine
hub and the unit wall, often referred to as blade and hub gap, is known to cause pinching injuries and led
to minimum gap runner designs to reduce this source of injury. Please include blade and hub gap and
blade thickness information for each of the units.

Response

The distance between the tip of the turbine blades and the discharge ring (blade tip clearance) for al 3
Units is approximately 0.200" or less. BWPH is currently researching the dimensions for hub gap and
blade thickness and will provide them at a later date. Revised Table 3.3.5-1 from the PAD is shown

below.
Table 3.3.5-1: From the PAD - 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) 90 212 212
Tip Speed (M/s) 215 21.7 21.7
Maximum Hydraulic 5,075 1,200 1,200
Capacity (cfs)
Minimum Hydraulic 2,741 NA NA
Capacity (cfs)
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Characteristic Unit 1 Unit 2 Unit 3
Blade Gap (inches) 0.200 0.200 0.200
Hub Gap (inches) TBD TBD TBD
Blade Thickness (inches) TBD TBD TBD

3.1.2 Trashrack Spacing (NMFS)
Comment

Please include details on the trashrack spacing for the downstream sluice opening.

Response

The downstream fish way consists of a 12.5-foot-high by 4.75-foot-wide weir and associated intake
chamber leading to an 18-inch diameter pipe located between Units 1 and 2. The pipe passes through the
powerhouse and discharges into the tailrace. The weir was originally controlled by an electric motor and
cables. Due to mechanical issues associated with the original system, the weir is presently set in the wide-
open position and water flow is controlled by a hand operated valve just downstream of the entrance to
the 18-inch pipe. The trashrack clear spacing for the downstream sluice opening is 5.5 inches. The
trashrack bars for the downstream sluice opening are 0.5 inches thick.

3.2 Project Operations

3.21 Impoundment Water Levels (MDIFW)
Comment

Based on water level data provided in Figures 3.4.1-1 through 3.4.1-5 (from the PAD), impoundment
drawdowns of one foot or greater were variable year-to-year but relatively frequent for the period shown
(2018-2022). Outside of identified maintenance drawdowns, the maximum drawdown appeared to be
approximately two feet as limited by the current FERC license. MDIFW appreciates the inclusion of these
impoundment level and outflow figures, but also requests that the raw data for outflow and impoundment
level be provided for the same 2018-2022 time period. Without these data, it is difficult to identify the
magnitude, frequency, or duration of reduced impoundment levels that may have impacted resident fish
Species.

Response

BWPH will provide, via email, the requested outflow and impoundment level data for the 2018-2022
period to MDIFW in electronic spreadsheet format.

3.22 Streamflow, Gage Data, and Flow Statistics (NMFS)
Comment

Please provide flow duration curves utilizing data from the previous 10 years only, as this more recent
data better represents the current and expected future flow regime given changing climate conditions.

Brunswick Project Proposed Study Plan
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Response

The flow data analyzed for the PAD represented the period 1987-2023. Using an expanded period of
record in such an analysis is consistent with scientific practice to analyze long-term trends. That said, the
flow duration curves from the PAD have been updated to also include a dashed line representing the
period 2014-2023 as requested. Updated flow duration curves are found in Appendix B.

3.2.3 Upstream Fish Passage Facility Operational Schedule (NMFS)
Comment

Brookfield' s description of fishway operations is insufficient to determine exactly how the fishway is
operated under its “interim informal agreement” with MDMR. As such, please describe specific fishway
operations throughout the year, including, but not limited to, specifics such as: 1) The diel and weekly
timing fishway operation (e.g., when the fishway open and when it closes); 2) the seasonal timing and
daily timing of trap and truck operations; 3) a description of lift cycle timing throughout the fish passage
Season.

Response

The opening date of the Brunswick fishway is May 1, as conditions allow.

From May 1 through June 15:
o MDMR or BWHP staff monitor the fishway seven days per week daily from 07:00 to 19:00.
Liftsand trap and transport operation are conducted by MDMR staff as needed.
o BWHP seasonal staff and operational staff provide supplement coverage as needed.

From June 15 through July 31:
o MDMR or BWHP staff monitor the fishway seven days per week daily from 09:00 to 19:00.
Lifts and trap and transport operation are conducted by MDMR staff as needed.
o BWHP seasonal staff and operational staff provide supplement coverage as needed.

August 1 to November 15;

e A brief August shut down for maintenance and inspection is typically undertaken during the
first two weeks of August.

o BWHP seasonal staff and operational staff are on site several hours a day to conduct daily
checks and cleaning.

e A direct feed remote video monitoring system wasinstalled in 2021. The camera observes all
activity passing the upper flume viewing window to determine if a salmon is present. The
video feed is monitored by fish passage technicians stationed at the Lockwood Hydroel ectric
Project during the times that seasonal or operational staff are not onsite and actively
monitoring the fishway, (i.e., 09:00 to 19:00). When a salmon is present the upstream fishway
gate is operated to allow passage.

e Theclosing date of the Brunswick fishway is November 15, as conditions allow.

20,000 cfsisthe operational shutdown river flow, as conditions allow. The fishway may be
closed earlier pending high river flows, debris loading and/or safety concerns. Resource
agencies are notified of operational fish passage changes.

3.24 Upstream Fish Passage Facility Operational Protocol (NMFS)

Comment
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Please describe under what license requirement or other agreement Brookfield operates the Brunswick
fishway to prevent the volitional/swim-through passage of migratory species. Given that the fishway
operates such that volitional/swim-through passage is precluded, please include additional information
regarding operation of the existing fishway during times when trap and truck operations are not active,
including, but not limited to: 1) the periodicity of operations where the facility prevents fish passage into
the headpond; and 2) specifics surrounding invasive species sorting/culling operations.

Response

A formal written operating agreement with MDMR was signed in 1977 that stipulated MDMR was solely
responsible for operations of the fishway including capture, counting, sorting, trucking and general light
maintenance and that the owner of the Brunswick dam would be responsible for opening and closing the
fishway and electrical and mechanical repair and large debris removal. In 2016, MDMR formally notified
BWPH that as per the 1977 agreement, MDMR did not have the necessary funding to operate the fishway
for the entire season. At that time, BWPH and MDMR terminated that agreement and reached an informal
agreement that stipulated that MDMR would operate the fishway during the months of May, June, and
July and BWPH would operate the fishway during the other months of the fish migration season. This
agreement is subject to change, with ultimate responsibility of fishway operations being those of BWPH.
In 2020, BWPH and MDMR entered into an access agreement to provide for the seasonal operation of the
fishway by MDMR staff.

BWPH has followed MDMR'’ s lead on keeping the valitional/swim through passage closed to prevent the
spread of invasive species. MDMR operates the facility from May 1 to July 31. During several meetings
with the resource agencies, BWPH proposed opening the fishway valitionally, but MDIFW and MDMR
regquested that the gate remained closed due to the threat of invasive species.

3.25 Upstream Fish Passage Facility Attraction Flow System (NMFS)
Comment

It is our understanding that the auxiliary water system does not come from the headpond, but rather the
fishway exit flume.

Response

Correct, the fishway flows consist of approximately 30 cfs passing downstream through the fishway exist
flume with an additional 70 cfs passed via an attraction water system (AWS) consisting of a gravity fed
pipe from the fishway flume to adiffusion area at the lower end of the fishway for atotal flow of 100 cfs.
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4 REQUESTED STUDIESNOT ADOPTED OR ADOPTED WITH MODIFICATION

Asrequired by the federal regulations (18 CFR. § 5.11(b)(4)), if BWPH does not adopt a requested study,
an explanation of why the request was not adopted, with reference to the criteria set forth in 18 CFR. §
5.9(b), must be included in the PSP. Study criteria detailed in 18 CFR. § 5.9(b), include the following:

1. Describethe goals and objectives of each study proposal and the information to be obtained;

2. If applicable, explain the relevant resource management goals of the agencies or Indian tribes
with jurisdiction over the resource to be studied;

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

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

5. 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
reguirements;

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

7. Describe the considerations of level of effort and cost, as applicable, and why proposed
aternative studies would not be sufficient to meet the stated information needs.

4.1 Study Requests Adopted by BWPH with M odification

BWPH has adopted the following study requests with certain modifications to the study methodology
and/or level of effort requested by the respective stakeholder. These modifications are described in more
detail in the sections below.

411 Temperature& DO Profilein the Project Area Upstream of the Dam

FOMB requested that BWPH conduct a temperature and dissolved oxygen (DO) profile study in the
Project area upstream of the dam. FOMB states the requested study will allow for better flow
management in the future. BWPH is not proposing the study as requested by FOMB but is adopting the
study with modifications to follow the MDEP hydropower sampling protocols for water quality within
impoundments.

BWPH is not proposing to conduct the study as requested because it does not meet FERC's Study
Criteria, specifically, the study request is not likely to inform the development of license conditions.
FERC regulations indicate that if existing information is sufficient to understand Project effects on a
resource, then additional study is not needed. As described and presented in the PAD and as noted by
FOMB in the study request, FOMB as part of the MDEP Volunteer River Monitoring Program has
multiple years of temperature and DO data from two sites in the Brunswick impoundment and two sites
downstream of the dam. This existing information demonstrates compliance with DO standards and does
not provide evidence of a problem.

Brunswick Project Proposed Study Plan
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MDEP is the regulating agency responsible for certifying attainment with water quality standards.
MDEP's study requests include collecting vertical profiles of temperature and DO at the deep spot in the
impoundment and monitoring temperature and DO downstream of the tailwater. BWPH is proposing to
complete the impoundment and downstream studies as requested by MDEP and following MDEP
protocols (Section 5.1.1). These two studies are sufficient to inform development of license conditions
and determine attainment of water quality standards.

4.1.2 Upstream Fish Passage Effectivenessfor Sea Lamprey

NMFS, USFWS, and MDMR requested that BWPH conduct a study to define project effects on upstream
migrating sea lamprey. The study would 1) estimate the proportion of sea lamprey that approach and
successfully use the vertical slot or approach the spillway/bypass reach or other areas downstream of the
project; 2) determine and quantify delay downstream of the Brunswick Project for this species;, 3)
document the hourly distribution of upstream migrating sea lamprey that attempt and those that complete
passage attempts;, and 4) determine and quantify injury associated with upstream migration at the
Brunswick Project.

BWPH proposes to modify this study request to assess the behavior of Sea Lamprey in the tailrace and
proximal downstream reach, and consolidate the request into the Diadromous Fish Behavior, Movement,
and Project Interaction Sudy. The study plan for this study is contained in Section 5.2.4.

4.2 Study Requests Not Adopted by BWPH

BWPH has not adopted the studies detailed below. Rationale for not adopting the requested studies is
included in the ensuing sections.

4.2.1 Downstream Fish Passage Effectivenessfor Adult and Juvenile Alosines

NMFS, USFWS, and MDMR requested that BWPH 1) estimate injury and mortality through all routes of
passage at the facility; 2) document the proportion of migrants that utilize the routes of passage during the
range of environmental and operational conditions present their migration season; 3) estimate forebay
residence time; 4) determine temporal rate of arrival at the dam; and 5) estimate transit time through the
headpond, past the project, and through defined reaches downstream.

Methods recommended by NMFS, USFWS and MDMR included acoustic and/or radio telemetry, hi-z
tagging, and split beam hydroacoustics. These methods would be used to determine routes of passage,
effectiveness of existing downstream fishway, and survival through the Project turbines, spillway, and
other routes of passage for adult and juvenile alosines (American Shad, Blueback Herring, and Alewife).

BWPH does not see the benefit in conducting extensive and costly studies on a potentialy outdated
downstream passage system that may end up being dramatically changed as a result of this licensing
proceeding. In lieu of conducting the requested study (and the Downstream American Eel Passage
Assessment requested by USFWS — see next section), BWPH instead proposes to conduct the following
studies to evaluate downstream fish passage: Computational Fluid Dynamics Modeling — Upstream and
Downstream Passage (Section 5.2.1) and Upstream and Downstream Passage Alternatives Sudy
(Section 5.2.2). The results of these studies, in consultation with the resource agencies, will be used to
identify the appropriate Protection, Mitigation, and Enhancement (PME) measures, as necessary, for
improving downstream fish passage at the Project.
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4.2.2 Downstream American Eel Passage Assessment

The USFWS requested that BWPH conduct an assessment of downstream American Eel passage to
determine the impact of the Project on the outmigration of silver eels in the Androscoggin River. See
Section 4.2.1 for discussion pertaining to BWPH’ s approach to downstream fish passage.

4.2.3 Dam Decommissioning and Removal with Site Restoration

FOMB requested that BWPH conduct a study of the comprehensive cost/benefit analysis of
decommissioning/removal/restoration at the Project.

BWPH is not proposing to conduct a Dam Decommissioning and Removal with Site Restoration study for
several reasons. First, there is an absence of a Project nexus because BWPH is not proposing
decommissioning of the Project. As part of the relicensing process, FERC will conduct its environmental
analysis under the National Environmental Policy Act (NEPA) and is expected to consider reasonable
alternatives to the proposed federal action. The Council on Environmental Quality defines “Reasonable
Alternatives’ in its regulations at 40 CFR 1508.1(a) as the “reasonable range of alternatives that are
technically and economically feasible, meet the purpose and need for the proposed action, and, where
applicable, meet the goas of the applicant.” As the Commission has previously held in this relicensing
proceeding, decommissioning is not a reasonable aternative to relicensing a project in most cases.* Prior
to conducting a decommissioning analysis with or without dam removal, the Commission waits until an
applicant proposes to decommission a project, or a participant in a licensing proceeding demonstrates,
with supporting evidence, that there are serious resource concerns that cannot be mitigated if the project is
relicensed.

During this relicensing proceeding, BWPH has not proposed decommissioning and dam removal as an
aternative. Further, no entity has expressed interest in assuming regulatory control and supervision of the
Project facilities. Moreover, there is no evidence of an unavoidable, serious resource concern that cannot
be mitigated with appropriate protection, mitigation, and enhancement measures developed through the
relicensing process. Decommissioning the Project would require that FERC deny the relicense application
and issue a surrender or termination of the existing license. The Project provides aviable, safe, and clean
renewable source of power to the region. There would also be significant costs involved with
decommissioning the Project and/or removing Project facilities.

4.2.4 Benthic Macroinvertebrate Profilein the Project Area Upstream of the Dam

FOMB requested that BWPH conduct a benthic macroinvertebrate profile study in the Project area
upstream of the dam. FOMB states the requested study will alow for better flow management in the
future. BWPH is not proposing the study as requested by FOMB but is adopting the study with
modifications.

BWPH is not proposing to conduct the benthic macroinvertebrate study as requested because it does not
meet FERC's Study Criteria, specificaly, the study reguest is not likely to inform the development of
license conditions and existing information is sufficient to describe the benthic macroinvertebrate
community. FERC regulations indicate that if existing information is sufficient to understand Project
effects on a resource, then additional study is not needed. As described and presented in the PAD and as

1 Scoping Document 1, Brunswick Hydroelectric Project, Project No. 2284-052, Federal Energy Regulatory
Commission, Office of Energy Projects, Division of Hydropower Licensing, Washington, DC, April 16, 2024.
Accession Number 20240416-3021.
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noted by FOMB, benthic macroinvertebrate monitoring was recently completed (2021) downstream of the
Pejepscot dam (upper end of Brunswick impoundment) and at two sites in the Brunswick impoundment.
Thus, existing information is adequate to characterize the benthic macroinvertebrate community upstream
of the dam.

MDEP is the regulating agency responsible for certifying attainment with water quality standards.
MDEP's study requests include conducting a benthic macroinvertebrate study downstream of the Project.
BWPH is proposing to complete the downstream benthic macroinvertebrate study (Section 5.1.2) as
requested by MDEP and following MDEP protocols. Sampling downstream of a Project tailwater is
sufficient to inform development of license conditions and determine attainment of water quality
standards.

425 Invasive Plant Survey

USFWS requested that BWPH conduct an invasive plant survey within the Project boundary and the
downstream reach of the Androscoggin River extending to the vicinity 250th Anniversary Park. The
stated goals of the study are to: (a) characterize and describe the terrestrial, riparian, shallow littoral, and
aquatic invasive plant species associated with the Project and its area of effect; and (b) determine if and
how the Project may be affecting and or contributing to the establishment and spread of new or existing
invasive plant species.

BWPH believes this request does not meet the Commission’s Study Criteria because there is no evidence
of a problem and/or the study request is an attempt to search for a problem or “nexus’ (Study Criteria No.
5). Under FERC policy and regulations, a study requestor must substantiate a connection between Project
operations and effects on the resource in question.

The PAD stated that the invasive plant species with known occurrences within the Project boundary
included the following terrestrial plant species; Asiatic Bittersweet, Purple Loosestrife and Bouncing-bet.
There were no known aguatic investigations mapped in the Project Area. This information was based on
reviews of the MDACF and MDEP' s Geographic Information System (Gl S)-based invasive maps data.

USFWS's request letter did not provide a known invasive issue but rather stated that more information
was needed to understand invasive species in the Project area. However, the presence of invasive species
change is a likely result of factors unrelated to the operation of the Project. Performing an invasive plant
species survey at the Project as requested is not justified, asit would only represent a snapshot in time and
would not be useful for informing conditions associated with normal operations. There are other vectors
related to propagation of invasive plant species, such as aguatic recreation (e.g., fishing and boating), land
clearing or planting, agricultural activities, wildlife movement, and flows originating upstream from the
Project that can carry invasive species into the Project Area. BWPH's ability to contral these vectorsis
limited, and many of them are unrelated to Project operations or maintenance.

4.2.6 BassPopulation Study

MDIFW requested that BWPH conduct a study of population and reproductive success of black bass (a
collective term for Largemouth and Smallmouth Bass) within the Project impoundment and how
impoundment fluctuations may be impacting reproductive success of these black bass population.
MDIFW'’s requested objectives are: 1) determining the number, depth, and spatial extent of black bass
nests during a typical spawning season, as well as their vulnerability to fluctuations in impoundment
level, and 2) collecting adult bass, aging of a subset of individuals to correlate with data on past
drawdowns in impoundment level, and determination of any year-class failures related to Project
operations.
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BWPH is not proposing to perform a dedicated black bass spawning study but is proposing instead to
collect supplemental data on adult bass captured and bass nests observed as part of a Fish Assemblage
Sudy (Section 5.2.5). BWPH proposes to complete the Fish Assemblage Study during the bass spawning
period (i.e., May or June) using boat electrofishing and seining at four shallow shoreline locations. As
such, representative habitats where bass could be spawning would be included as part of the Fish
Assemblage Study.

Given that many variables can affect age and growth, or year-class strength, of a particular fish
population, collection of scale samples for performing those evaluations are not included in the Fish
Assemblage Sudy. The collection of lengths and weights of fish (including each adult bass) would be
sufficient for characterizing the population structure, and collection of the location and elevations of bass
nests would be sufficient for determining whether Project operations have the potential to affect bass
spawning.
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5 INDIVIDUAL STUDY PLAN PROPOSALS

51 Water Quality

511 Water Quality Assessment

Pursuant to study requests received from the MDEP on June 13, 2024, BWPH proposes to conduct two
water quality studies in accordance with the 2022 MDEP Sampling Protocol for Hydropower Studies
(MDEP 2022): an impoundment trophic state study and a water temperature and DO study.

5.1.1.1 Goalsand Objectives

The goals of the water quality study are to collect baseline information and document water quality
conditions upstream and downstream of the Project dam to determine if existing MDEP standards and
guidelines are met. The objectives of the study are to: (1) assess the trophic state of the impoundment and
to (2) conduct a water temperature and DO study in the impoundment and in the tailwater area during low
flow, warm water temperature conditions.

5.1.1.2 Known Resource Management Goals

MDEP s resource management godl is to ensure attainment of Maine's Water Quality Standards pursuant
to the provisions of the Water Classification Program (38 MRSA, Sections 464 — 468), and to certify this
attainment with any necessary conditions as per Section 401 of the Clean Water Act.

5.1.1.3 Background and Existing Information

Maine statute 38 MRSA 8464-470 establishes the State's classification system of surface waters. The
mainstem of the Androscoggin River from the Worumbo Dam in Lisbon Falls downstream through the
Brunswick 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
guality standards for Class B waters are provided in Table 5.1.1.3-1.

Table5.1.1.3-1: MDEP Water Quality Standardsfor Class B Waterbodies

Parameter Standard

Minimum of 7 mg/L or 75% saturation, whichever is higher, except for
October 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 less than 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 (E.

coli) bacteria than 10% of samplesin any 90-day interval
May not cause adverse impacts to aquatic life in that the receiving
Aquatic Life waters must be of sufficient quality to support all aguatic species
indigenous to the receiving water without detrimental changesin the
resident biological community
Brunswick Project Proposed Study Plan
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Parameter Standard

pH 6.5-9.0

Chlorophyll-a <8 pg/L (0.008 mg/L)
Total Phosphorus <30 pg/L (0.03 mg/L)
TWr:tnesrparency 220m

Source: MDEP 2021; MRS 2021
*CFU = colony forming units, MPN = most probable number, pug/L = microgram per liter, mg/L=milligram per
liter

The Lower Androscoggin River near the Project has been monitored by several organizations and as part
of multiple studies since 2008. The water quality data collected during these previous studies were
summarized in the PAD and are briefly described here. In 2010, MDEP collected water quality data
(water temperature, DO concentration and percent saturation, conductivity, pH, chlorophyll-a, nutrients,
E. coli) at three sites (two in the impoundment and one downstream of the dam) and performed benthic
macroinvertebrate sampling at two sites in the impoundment (MDEP 2011). Benthic macroinvertebrate
sampling was also completed in the impoundment at one site in 2018 and at two sites in 2021 (FOMB
2022; MDEP 2024a). The Volunteer River Monitoring Program routinely measured water quality data
(water temperature, DO concentration and percent saturation, conductivity, E. coli) in May through
October of 2018 to 2022 at two sites in the impoundment and one site downstream (MDEP, 2024b). In
addition, an impoundment trophic state study and downstream water temperature and DO study was
completed at the Pegjepscot Project (FERC No. 4784) in 2018 (Topsham Hydro 2020). Overal, the
previous studies demonstrated compliance with water quality standards.

5.1.1.4 Project Nexus

Operation of the Project has the potential to affect water quality upstream and downstream of the dam.
The Project is run-of-river and has no bypass reach. Continued operation of the Project is not expected to
affect water quality negatively; however, the information obtained from this study will help confirm that
the Project meets Maine' s Class B designated uses and water quality criteria.

5.1.1.5 Methodology

Task 1: Impoundment Trophic State Study

BWPH proposes to complete the impoundment trophic state study at the deep area of the impoundment in
accordance with MDEP's 2022 Sampling Protocol for Hydropower Studies (MDEP 2022). Sample
parameters will include Secchi disk transparency, water temperature and DO vertica profiles (1-meter
intervals), and epilimnetic core samples of total phosphorus, chlorophyll-a, color, pH, and total akalinity.
BWPH will sample from the deepest, safely accessible spot in the impoundment upstream of the boat
barrier twice per month for five consecutive months (June through October). Prior to collecting the first
sample, BWPH will perform a general water depth survey of the lower impoundment to identify the
deepest spot and establish the sampling station. BWPH will install a buoy to mark the location for the
remainder of the monitoring season. The proposed approximate sample site is shown in Figure 5.1.1.5-1;
this location is near the site previously sampled by MDEP and the VRMP. Prior to collecting water
quality data, BWPH will consult with MDEP regarding the proposed location of the trophic sample site.

Additional water samples will be collected during one of the late summer sampling events (typically in
August, but dependent on weather conditions). The additional late summer sample parameters will
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include nitrate, total kjeldahl nitrogen (TKN), dissolved organic carbon, total iron, total and dissolved
aluminum, total calcium, total magnesium, total sodium, total potassium, total silica, specific
conductance, chloride, and sulfate. If the water body is thermally stratified (i.e., change in water
temperature T > 1°C/meter below a depth of 2 m from the surface), additional grab samples will be
collected as outlined in the sampling protocol (MDEP 2022). Grab samples will be collected with a
Kemmerer or Van Dorn sampler, or equivalent.

Water temperature and DO will be measured at 1-meter intervals with a handheld Y SI ProSolo meter (or
similar). The calibration of the handheld meter will be checked in the field prior to each sampling event.
According to the manufacturer’s specifications, the accuracy of the YSI ProSolo meter is £0.1 mg/L or
+1% of the reading, whichever is greater, for DO concentrations of 0 to 20 mg/L; +1% air saturation or
+1% of the reading, whichever is greater, for DO percent saturation values ranging from O percent to 200
percent; and +0.2°C for temperature values ranging from -5°C to 70°C.

Water clarity will be measured at the impoundment sampling location during each field visit using a
Secchi disk and an Aquascope.

Task 2: Downstream Water Temperature and DO Study

BWPH proposes to continuously monitor water temperature and DO downstream of the powerhouse once
per hour with an Onset HOBO U-26 data logger (or similar) during the low flow, high temperature
period. The Androscoggin River downstream of the Brunswick dam is tidally influenced. Thus, BWPH
will asoinstal a conductivity logger (Onset HOBO U24 or similar) to adjust the DO data for salinity; the
conductivity logger will also be programmed to record once per hour. Based on the monthly median
prorated flow data presented in the PAD calculated from USGS Gage No. 01059000 Androscoggin River
near Auburn, ME, flows are lowest in July through September. Sampling will likely occur over an
approximately 8-week period between July and September.

The data loggers will be deployed from an anchored buoy, a vertical mounting post, or will be cabled to a
tree or boulder along the shore. The loggers will be encased in aflow-through PV C container, and the DO
logger will be equipped with a bio-fouling guard. The data loggers will be calibrated at the beginning of
the monitoring period and at periodic intervals, as needed, per the manufacturer’s specifications. The
equipment will be checked, and the data will be downloaded every one to two weeks. Spot-check
measurements of the DO concentration, DO percent saturation, water temperature, and conductivity will
be collected using a calibrated handheld meter (e.g., Y SI ProSolo or similar) at deployment, retrieval, and
during each data download. The spot-check measurements will assist with verifying that the loggers are
operating correctly and with determining whether the data needs to be adjusted. BWPH will consult with
MDEP regarding the final sampling location following field reconnaissance.

Per MDEP 2022 protocols, prior to deploying the data loggers, BWPH will measure water temperature
and DO at quarter points along a transect across the river. If there is no violation of DO criteria and no
significant (<0.4 mg/L) difference in concentration among the quarter points, the data loggers will be
deployed at alocation representative of the main flow. If there is more than a 0.4 mg/L difference in the
DO concentration, the data loggers will be installed at the location of the lowest concentration and the
location of the main flow below the powerhouse. The approximate location of the initial transect is

depicted in Figure 5.1.1.5-1.

BWPH will aso install an atmospheric pressure logger (Onset HOBO U-20 logger or similar) to record
the air pressure once per hour. The atmospheric pressure data will be used to calculate the DO percent
saturation in the manufacturer’ s software.
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Task 3: Data QC and Analysis

Data will be reviewed for QA/QC purposes throughout the field study and following completion of the
monitoring. Spot check measurements will be used to determine if data need to be adjusted or flagged for
accuracy. Any erroneous data will be removed from the final dataset and an explanation will be provided
for the reason the data were rejected.

Task 4: Report

BWPH will prepare a study report describing the monitoring methods and study results in tabular and
graphical format. The report will include available flow and operations data for comparison to the water
quality data.

5.1.1.6 Consistency with Generally Accepted Scientific Practice

The proposed methods are based on MDEP' s Sampling Protocol for Hydropower Studies (MDEP 2022)
which is astandard protocol in Maine for use in hydroelectric power relicensing.

5.1.1.7 Dedliverables and Schedule

BWPH proposes to perform the impoundment trophic state study from June through October 2025, and
the water temperature and DO study during July through September 2025. A report will be provided in
the ISR by January 1, 2026.

5.1.1.8 Cost and Level of Effort

Estimated costs for this study are $35,000. The proposed level of effort is adequate to obtain information
to characterize water quality in the Project area.

5.1.1.9 References

Friends of Merrymeeting Bay (FOMB). 2022. 2021 Aquatic Life Determination Macroinvertebrate
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rt.%020Sampling%20Study%20Final %205-9-22.pdf. Accessed June 27, 2024.

Maine Department of Environmental Protection (MDEP). 2011. Lower Androscoggin River Basin Water
Quality Study Modeling Report. March 2011. Available online:
https.//www.maine.gov/dep/water/monitoring/rivers and_streams/modelinganddatareports/andros
coggin/2011/lowerandromodelreport_final.pdf. Accessed: June 27, 2024.

MDEP. 2021. Chapter 583 Draft Nutrient Criteria for Class AA, A, B, and C Fresh Surface Waters.
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5.1.2 Tailwater Benthic Macroinvertebrate Study

Pursuant to study requests received from the MDEP on June 13, 2024, BWPH proposes to conduct a
benthic macroinvertebrate study downstream of the Project in accordance with the 2022 MDEP Sampling
Protocol for Hydropower Studies (MDEP 2022) and “Methods for Biological Sampling and Analysis of
Maine' s Riversand Streams’ (MDEP 2014).

5.1.21 Goalsand Objectives

The goal of this study is to determine if the river reach downstream of the Project is attaining Class B
aguatic habitat and aquatic life criteria. The study objective is to determine the composition of the benthic
macroinvertebrate community within the tailrace reach.

5.1.2.2 Known Resource Management Goals

MDEP s resource management goal is to ensure attainment of Maine's Water Quality Standards pursuant
to the provisions of the Water Classification Program (38 MRSA, Sections 464 — 468), and to certify this
attainment with any necessary conditions as per Section 401 of the Clean Water Act.

5.1.2.3 Background and Existing Information

Maine statute 38 MRSA 8464-470 establishes the State's classification system of surface waters. 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 aguatic life (the habitat must be
characterized as unimpaired), and hydroelectric power generation, except as prohibited under Title 12,
section 403. The aguatic life standard for Class B waters states that discharges may not cause adverse
impacts to aguatic life in that the receiving waters must be of sufficient quality to support all agquatic
species indigenous to the receiving water without detrimental changes in the resident biological
community (MRS 2021).

Benthic macroinvertebrate sampling has been completed multiple times in the Project impoundment since
2010 and most recently in 2021; this information is summarized in the PAD (FOMB 2022; MDEP 2024).
In al cases, the macroinvertebrate community attained the statutory class or higher.

5.1.24 Project Nexus

Operation of the Project has the potentia to affect water quality downstream of the dam. The information
gained from this study will be used to determine if the Project waters meet the designated aquatic habitat
and aguatic life criteria.

5.1.25 Methodology

BWPH will employ a qualified researcher to sample the benthic macroinvertebrate community
downstream of the dam. Sampling procedures will follow MDEP's “Methods for Biological Sampling
and Analysis of Maine's Rivers and Sreams’ (MDEP 2014), which identifies field and laboratory
methods, exposure periods, preservation techniques, statistical decision models, quality control, and
reporting requirements.
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Wading or snorkeling will be used as needed to assess the reach to find a suitable sample site. BWPH
proposes to establish one monitoring station with three replicate samplers (i.e., rock basket/bag or similar)
in the tailwater reach. Samplers will be deployed and |eft in the river to colonize for approximately 28 + 4
days between July 1 to September 30. A physical habitat data sheet will be completed when samplers are
deployed. This form will record site-specific information including a narrative description or map of the
sampling location, substrate composition, canopy coverage, land use and terrain characteristics, water
velocity, water temperature, DO, dates of exposure, and investigator name.

Analytical methods will include sorting the entire sample for invertebrates and identification to genus or
species as practicable. Data will be organized so it can be submitted to MDEP for input into a statistical
model, which uses linear discriminate functions to classify sampling sites according to the standards in
the aquatic life use classification system. The Division of Environmental Assessment at MDEP uses a
linear discriminant water quality model and professional judgment to determine attainment of water
quality class.

BWPH will prepare a study report describing macroinvertebrate community sampling methods and
results, along with a summary of the Project operations that occurred during the deployment period.

5.1.2.6 Consistency with Generally Accepted Scientific Practice

MDEP' s “Methods for Biological Sampling and Analysis of Maine’'s Rivers and Streams” is a standard
protocol for macroinvertebrate sampling. It is a widely accepted method that has been used throughout
Maine for many years and for many studies.

5.1.2.7 Dedliverables and Schedule

BWPH proposes to complete the study between July 1 and September 30, 2025. In accordance with
MDEP protocols, the benthic invertebrate samplers will be installed for 28 + 4 days. Data and results will
be included in the ISR by January 1, 2026.

5.1.2.8 Cost and Leve of Effort

Estimated costs for this study are $8,000. The proposed level of effort is adequate to obtain information to
eval uate aguatic macroinvertebrate resources in the project area.

5.1.2.9 References

Friends of Merrymeeting Bay (FOMB). 2022. 2021 Aquatic Life Determination Macroinvertebrate
Sampling Study of the Androscoggin River, Lewiston to Brunswick. Submitted by Paul Leeper
Moody Mountain Environmental . Available online:
http://cybrary.fomb.org/pages/20220509%20FOM B%20L ower%20A ndroscoggin%20M acroinve
rt.%20Sampling%20Study%20Final %6205-9-22.pdf. Accessed June 27, 2024.

Maine Department of Environmental Protection (MDEP). 2014. Methods for Biological Sampling and
Anaysis of Maine's Rivers and Streams. Prepared by: Davies, S. P. and Tsomides, L. DEP
LW0387-C2014. Latest Revision: April 2014.

MDEP. 2022. Sampling Protocol for Hydropower Studies. April 10, 2022.

MDEP. 2024. Biomonitoring Stream and Wetland Sampling Data. Available online:
https://www.mai ne.qgov/dep/qi s/datamaps/index.html#blwag. Accessed: June 27, 2024.
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Maine Revised Statutes (MRS). 2021. 38 MRSA 8465. Title 38 Chapter 3 Subchapter 1 Article 4-A 8465
Sandards for Classification of Fresh Surface Waters. [Onling]
URL :https://legislature.maine.gov/statutes/38/title38sec465.html. Accessed: June 27, 2024.
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5.2 Fishery Resources

5.21 Computational Fluid Dynamics M odeling- Upstream and Downstream Passage Study

BWPH is proposing to conduct three-dimensional Computational Fluid Dynamics (CFD) modeling in the
vicinity of the Project forebay/downstream fishway entrance, as well as in the Project tailrace/near the
entrance of the upstream fish passage facility. The modeling will provide a better understanding of flow
field conditions that exist in these areas, and how those conditions may be affecting migratory fish
behavior and movements. The results of this modeling effort will be coupled with the Upstream and
Downstream Passage Alternatives Study (Section 5.2.2) to evaluate potential modifications to the
upstream and downstream fish passage systems at the Project.

5.21.1 Goalsand Objectives

The god of this study is to determine the flow field conditions and how they may be affecting migratory
fish behavior and movements in the vicinity of the Project forebay/downstream fishway entrance, as well
asin the Project tailrace/near the entrance of the upstream fish passage facility. The information from this
study will be coupled with the Upstream and Downstream Passage Alternatives Sudy (Section 5.2.2) to
evauate potential modifications to the upstream and downstream fish passage facilities at the Project.

The objective of this study is to develop a series of layered drawings that show velocity magnitude and
orientation under various operational conditions. The results of the modeling will demonstrate velocities
and flow orientations in the vicinity of the Project’s upstream and downstream fish passage facility
entrances.

5.21.2 Known Resource Management Goals

MDMR, NMFS, and USFWS are resource agencies with a mandate to protect and conserve fisheries
resources and associated habitat. Resource management goals and plans are codified in their regulatory
statutes.

5.2.1.3 Background and Existing Information

The 125-foot-wide powerhouse is located along the right side of the Androscoggin River, when looking
downstream. The powerhouse contains three turbine generator units with Unit 1 being located closest to
the shore and Unit 3 being located furthest from the shore. Unit 1 has an adjustable hydraulic capacity
range of 2,741 cubic feet per second (cfs) to 5,075 cfs, while Units 2 and 3 are not adjustable and operate
at about 1,200 cfs each. Flow to the units passes through trashracks with 3.5-inch clear spacing.

The upstream and downstream fish passage facilities are integral with the powerhouse. The upstream fish
passage exit flume is located between Unit 1 and the shore and passes a total flow of approximately 100
cfs (30 cfs passing downstream through the fishway with an additional 70 cfs passed via an attraction
water system consisting of a gravity fed pipe from the headpond to a diffusion area at the lower end of the
fishway). The exit flume has trashracks with 5.75-inch clear spacing.

The downstream fish passage entrance is located between Unit 1 and Unit 2 and passes approximately 20
cfs though trashracks to a surface dluice leading to an 18-inch diameter bypass pipe. Water discharged
through the powerhouse (i.e., whether through a turbine or fish passage facility) enters a tailrace with a
maximum depth of approximately 12 feet, a width of approximately 96 feet, and a length of
approximately 300 feet. The tailrace is formed in excavated rock and has a U-shape cross section. The
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upstream fish passage entrance is located adjacent to the powerhouse, while the downstream fish passage
bypass pipe discharges from the downstream face of the powerhouse.

The upstream fish passage facility is operated from May 1 through November 15 as conditions allow,
while the downstream fish passage facility is operated from April 1 through December 31 as river
conditions allow. The upstream fish passage facility is typically operated up to atotal river flow of 20,000
cfs. Tailwater elevations can be tidally influenced for total river flow up to approximately 35,000 cfs.

5.21.4 Project Nexus

The Project is within the migration route of Atlantic Salmon, American Shad, river herring, and American
Eel and, as such, may affect their upstream and downstream migration. The information collected during
this study, combined with the Upstream and Downstream Passage Alter natives Study (Section 5.2.2), will
inform potential PME measures to enhance fish passage at the Project.

5.2.1.5 Methodology

Two separate CFD models (i.e., Forebay Model and Tailrace Model) will be developed and various
production runs will be conducted to gain a better understanding of flow field conditions that exist in the
vicinity of the upstream and downstream fish passage facility entrances. Five key tasks have been
identified to effectively meet the requirements of this study. These tasks include: 1) collect field data; 2)
compile model input datasets; 3) develop and validate three-dimensional CFD models; 4) conduct model
production runs; and 5) report findings. These tasks are described in more detail below.

Task 1: Collect Field Data

Water surface elevations and water depths will be collected to create a bathymetric map of the study
areas. Water column velocities/profiles will also be collected for use during model validation. This data
will be collected throughout the study areas as needed for model development and validation, as field
conditions allow. Additionaly, elevationg/field measurements of pertinent Project facilities will be
collected to confirm/supplement information shown on Project drawings.

Task 2: Compile Model Input Datasets

Utilizing existing GIS elevation data and the bathymetric data collected in Task 1, three-dimensional
surfaces of the study area riverbed will be constructed. Project drawings and the elevations/field
measurements collected in Task 1 will then be used to develop three-dimensiona representations of the
intake, fish passage structures, and other pertinent Project facilities as needed to adequately model the
flow field conditions that exist in the vicinity of the upstream and downstream fish passage facility
entrances.

Task 3: Develop and Validate Three-Dimensional CFD Model

The input files developed in Task 2 will be used to build two three-dimensional CFD models. The
Forebay Model and Tailrace Model will include large-scale model and small-scale models to evaluate a
range of flow conditions. The large-scale models, whose preliminary extents are depicted in Figure
5.2.1.5-1, and small-scale models will be developed to evaluate a wide range of flow conditions while
providing more detailed results in the area of interest (e.g., fish passage facility entrances). The large-
scale Forebay Model will utilize a constant water level boundary condition for its upstream boundary
condition, while mass-momentum flow sources will be used to simulate outflow at the downstream
boundary. The Tailrace Modd will utilize mass-momentum flow sources to simulate inflow at the
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upstream boundary, while a constant water level will be used to simulate the downstream boundary. The
small-scale models will utilize results from their respective large-scale model as boundary conditions.
Once built, various scenarios will be run through each model corresponding to the conditions during the
collection of field datain Task 1. Results (e.g., water surface elevations and water column velocity data)
will be compared to field data to validate the model. The extents and grid sizes presented in this study
plan should be considered preliminary and may be adjusted depending on stakeholder input and feedback
aswell asvalidation results.

Task 4: Conduct Model Production Runs

Once the model has been satisfactorily validated, production runs representing a range of scenarios will
be developed and executed. Model scenarios evaluated may include differing flow magnitudes, water
levels, structure layouts, and/or operating conditions. The scenarios will be developed in conjunction with
the Upstream and Downstream Passage Alternatives Study (Section 5.2.2), which includes stakeholder
consultation. The results of these model runs will provide a better understanding of the hydraulics in the
vicinity of the upstream and downstream fish passage facility entrances.

Task 5: Report Findings

A report will be developed which summarizes data collection efforts, model development and validation,
and study findings. The report will address each of the objectives defined for this study and will include
maps, cross sections, and other visualizations of the model results that are relevant to the study objectives.
5.2.1.6 Consistency with Generally Accepted Scientific Practice

CFD modeling is a generally accepted scientific practice when evaluating complex flow fields and
hydraulic characteristics in the vicinity of hydroelectric projects and fish passage facilities.

5.2.1.7 Dedliverables and Schedule

Field data collection will occur early in the 2025 field season, with model development and validation
occurring thereafter. A report will be included in the ISR by January 1, 2026.

5.21.8 Cost and Level of Effort
Estimated costs for this study are $150,000. BWPH believes that the proposed level of effort is adequate

to evaluate flow field conditions in the vicinity of the upstream and downstream fish passage facility
entrances.
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Figure5.2.1.5-1: Proposed CFD Model Extents
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5.2.2 Upstream and Downstream Fish Passage Alternatives Study

BWPH is proposing to conduct an Upstream and Downstream Fish Passage Alternatives Sudy that will
include evaluations of previously conducted telemetry studies at the Project, an evaluation of the existing
upstream and downstream fish passage facilities at the Project as compared to agency design criteria, a
desktop evaluation of entrainment potential, and an evaluation of potential upstream and downstream
passage aternatives. The study results will be used to identify potential measures and/or modifications, as
necessary, for improving upstream and downstream fish passage at the Project.

In their study request letters, MDMR, NMFS, USFWS, and FOMB supported BWPH’s proposa to
conduct the study. However, MDMR, NMFS, and USFWS recommended that the study incorporate
elements of the Downstream Fish Passage Alternatives Study completed at the Worumbo Hydroelectric
Project (FERC No. 3428). These recommendations included the following:

o A moreclearly defined goal that specifies that the study will determine conceptual options and
expected performance for improved upstream and downstream passage that will reduce delay,
increase passage efficiency, and increase survival for American Eel, Blueback Herring, Alewives,
American Shad, Atlantic Salmon, and Sea Lamprey.

o A more clearly defined methodology that includes specifications of resource agency consultation
during each stage/task of the study.

o Use USFWS guidelines (2019) or subsequent drafts of state or federal fish passage engineering
design criteriaas a basis for alternatives in the analysis.

¢ Implementation of aphased alternatives analysis whereby Phase | provides a comprehensive
report of potential measures for upstream and downstream passage at the Project without
discussion of costs or implied preferences.

e Phasell of this study would include afeasibility analysis (including costs) for aternatives
developed based on Phase | and further discussions with the agencies.

In addition, MDMR, NMFS, and USFWS requested three additional studies to inform the development of
aternatives. 1) Upstream Behavior, Movement, and Project Interaction Study; 2) Upstream Passage of
Sea Lamprey; and 3) Downstream Fish Passage Effectiveness for Adult and Juvenile Alosines (American
Shad, Alewife, Blueback Herring). Also related to downstream passage, the USFWS requested a
Downstream American Eel Passage Assessment to determine the effects of the Project on the
outmigration of silver American Eel in the Androscoggin River.

BWPH concludes that putting its efforts into developing solutions for improved upstream and
downstream passage facilities that consider current agency criteria would be a more productive use of
both its and the agencies time and resources in licensing as opposed to conducting multiple, costly studies
to evauate the existing fish passage structures. The additional field studies requested by MDNR, NMFS
and USFWS require a high level-of-effort, are costly, and are not necessary to inform upstream and
downstream fish passage improvements at the Project. The Upstream and Downstream Fish Passage
Alternatives Sudy detailed below will evauate previously conducted studies at the Project and other
projects in the region with similar configurations, a thorough evaluation of the existing upstream and
downstream fishways as compared to agency design criteria, a desktop evaluation of entrainment
potential and turbine survival, evaluation of potential upstream downstream passage alternatives, and
consultation with the resource agencies. In addition, this study will be informed by the Computational
Fluid Dynamics Modeling — Upstream and Downstream Passage Study discussed in Section 5.2.1. The
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results of these studies, in consultation with the resource agencies, will be used to identify appropriate
PME measures, as necessary, for improving upstream and downstream fish passage at the Project and will
provide FERC with information needed for a NEPA analysis.

5.2.2.1 Goalsand Objectives

The goa of this study is to determine conceptua options and expected performance for improved
upstream and downstream passage that will reduce delay and increase passage efficiency for American
Edl, Blueback Herring, Alewives, American Shad, and Atlantic Salmon.

5.2.2.2 Known Resource Management Goals

MDMR, NMFS, and USFWS are resource agencies with a mandate to protect and conserve fisheries
resources and associated habitat. Resource management goals and plans are codified in their regulatory
statutes.

5.2.2.3 Background and Existing Information

Upstream Fish Passage Facilities

Upstream fish passage at the Project is provided via a vertical ot fishway that is paralel to the tailrace
and adjacent to the south side of the powerhouse. The upstream fishway is typically operated between
May 1 and November 15, as conditions alow, however, the exact timing is determined annualy in
consultation with resource agencies.

The fishway and associated trap and sort facility were installed in 1983. The fishway is 570-feet-long and
consists of 42 individual 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 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 species that use
the fishway. As fish swim to the top of the fishway, fixed grating guides them past a viewing window and
into a 500-gallon capacity fish hoist (trap). The hoist elevates the fish to overhead sorting tanks where
staff sort and 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.

Flow in the fishway consist of approximately 30 cfs passing downstream through the fishway (i.e.,
conveyance flow) with an additional 70 cfs passed (i.e., attraction flow) via a gravity fed pipe from the
fishway exit flume to a diffusion area at the lower end of the fishway for a total flow of 100 cfs. An
electric Rotork operator located at the fishway entrance is 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 is typically operated up to a river flow of
approximately 20,000 cfs.

Downstream Fish Passage Facilities

Downstream fish passage is provided at the Project via a surface sluice and associated 18-inch diameter
pipe located between Units 1 and 2. The pipe has an attraction and conveyance flow of approximately 20
cfs, passes through the powerhouse, and discharges into the Project tailrace. The existing sluice gate and
pipe were installed in 1983. The trashrack covering the sluice opening is approximately 3.5-feet-wide
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with a top elevation of 55.0 feet, msl and a bottom elevation of 33.0 feet, msl. The facility is operated
from April 1 through December 31, asriver conditions allow.

Section 5.34 of the PAD includes information pertaining to upstream and downstream passage
efficiencies studies previously conducted at the Project.

To date, BWPH has not conducted an analysis of potential upstream and downstream passage alternatives
a the Project. The results of this study, coupled with the Computational Fluid Dynamics Modeling —
Upstream and Downstream Passage Study will be used to evaluate potential PME measures to provide
safe, timely, and effective upstream and downstream passage for target species, as necessary.

5.2.24 Project Nexus

The Project is within the migration route of Atlantic Salmon, American Shad, river herring, and American
Eel and, as such, may affect their upstream or downstream migration. The information collected during
this study, combined with the Computational Fluid Dynamics Modeling — Upstream and Downstream
Passage Study, will inform potential PME measures to enhance downstream fish passage at the Project, as
necessary.

5.2.25 Methodology

Task 1: Phase 1-Alternatives Analysis

Site-specific information on the current configuration of the Project’s upstream and downstream passage
facilities, findings from previous radio telemetry studies conducted at the Project, desktop entrainment
potential and turbine survival estimates at the Project, and other relevant information from hydropower
projects with similar configurations in the region will be gathered, evaluated, and summarized. The
configuration of the Project’s upstream and downstream passage facilities will be compared with the
current USFWS guidelines (2019) for designing upstream and downstream passage for the migratory
species present, including Atlantic Salmon, American Shad, river herring, and American E€l.

BWPH will perform a literature review to identify several upstream and downstream passage alternatives
and/or modifications that have been utilized at other hydroelectric projects for passage of the diadromous
species that are found at the Project. Additionally, any applicable new technologies will aso be described
as part of the literature review. A preliminary report will be developed that includes the results of the
aternatives analysis.

Task 2: Phase 2-Feasibility Assessment

The feasibility of alternatives identified in Task 1 will be evaluated based on their potential application at
the Project, as informed by the literature review, agency consultation, and the results of the CFD
modeling study (Section 5.2.1). This anaysis will include a ranking of aternatives (e.g., feasible,
potentially feasible, not feasible), pros/cons of the alternatives, and order-of-magnitude cost estimates for
installation, operation, and maintenance.

Task 3. Report

A study report will be developed that provides the results of the aternatives analysis, resource agency
consultation, and the feasibility assessment. Conceptual engineering designs of the most feasible
aternatives will be provided.
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Task 4: Resource Agency Consultation

BWPH envisions collaborating with the applicable resource agencies (i.e.,, USFWS, NMFS, and MDMR)
during the study. Examples of defined consultation throughout the study are detailed below. In addition,
BWPH envisions periodic check-ins with the agencies as needed throughout the study.

Prior to commencing the study, BWPH will solicit feedback from the agencies regarding their goals for
successful upstream and downstream passage at the Project as well as any other relevant information. The
results of this outreach will inform Task 1.

Alternatives that will be evaluated during Task 1 will be based on feedback from the agencies, BWPH's
experience, and the results of the literature review of existing technologies. At the conclusion of Task 1,
BWPH will develop a preliminary report containing the results of the alternatives anaysis. The report will
be provided to the agencies for their review and comment. A consultation meeting will be held to discuss
the dternatives analysis, to identify potential approaches and/or technologies that resource agencies prefer
based on the information gathered, and to identify additional information the resource agencies may have
to add to the aternatives analysis. The results of this consultation will inform Task 2.

The feasibility assessment (Task 2) will be conducted during the second study year and will be informed
by the results of the CFD model. Model scenarios evaluated may include differing flow magnitudes,
structure layouts, and/or operational conditions. The final set of model scenarios will be developed in
consultation with the agencies.

BWPH will provide a report detailing the results of the feasibility assessment with the agencies and will
convene a meeting(s) to discuss the results of the study.

5.2.2.6 Consistency with Generally Accepted Scientific Practice

Evaluations of alternatives and feasibility studies in consultation with resource agencies are commonly
used to evaluate fish passage solutions at hydropower projects.

5.2.2.7 Dedliverables and Schedule

The aternatives analysis (Task 1) will occur during the first study year. Results from Task 1 will be
included in the ISR. The feasibility assessment (Task 2) will be conducted during the second study year,
following completion of the CFD model (Section 5.2.1). The final study report will be included with the
USR, which will be filed no later than January 1, 2027, per FERC' s Process Plan and Schedule included
in SD1.

5.2.2.8 Cost and Level of Effort

Estimated costs for this study are $150,000. BWPH believes that the proposed level of effort is adequate
to evaluate potential upstream and downstream passage alternatives at the Project.

5.2.2.9 References

USFWS (U.S. Fish and Wildlife Service). 2019. Fish Passage Engineering Design Criteria. USFWS,
Northeast Region R5, Hadley, Massachusetts.
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5.2.3 Visual Surveysof Upstream American Eel Movements

BWPH proposes to conduct nighttime visual surveys to investigate upstream migration movements of
American Ed at the Project.

5.2.3.1 Goalsand Objectives

The goal of the study is to determine the presence and abundance of American Eel at the Project and
evauate the need and potential location of an upstream eel passage system. The objectives for the study
include:

e Conduct systematic surveys of American Eel presence/abundance at the Project to identify where
they concentrate when staging in pools or attempt to ascend wetted structures; and

o Identify potential locations that may be viable for a permanent eel trap/pass structure.
5.2.3.2 Known Resource Management Goals

MDMR, NMFS, and USFWS are resource agencies with a mandate to protect and conserve fisheries
resources and associated habitat. Resource management goals and plans are codified in their regulatory
statutes.

5.2.3.3 Background and Existing Information

Yoder et al. (2006) found American Eel were most abundant in the tidal portion of the river downstream
of Project dam, with very few American Eels upstream of the Project dam. It is not known how many
American Eels pass the Project through the existing fishway; however, they are captured in the Project
fishway in low numbers (see Section 5.3.3.2 in the PAD). There are no other passage facilities
specifically for American Eel at the Project. Eels may also pass the Project dam by climbing over the

spillway.

5.2.34 Project Nexus

Project structures may affect the upstream and downstream movement of American Eel.
5.2.35 Methodology

BWPH proposes to conduct a series of nighttime visual monitoring surveys once per week for twelve
weeks from early-June through late-August. BWPH will perform the surveys during low flow conditions
(i.e., non-spill) following or during light rain events when possible. All surveys will be conducted at |east
30 minutes following sunset and will last approximately 1-2 hours.

To avoid having personnel positioned downstream of the Project dam and spillway during the evening
hours, surveys will be conducted from safely accessible locations along existing project structures (e.g.,
walkways, behind railings). Identified vantage points include: 1) the entrance and lower section of the
existing upstream fishway up through the 180 degree turn pool, 2) the area overlooking the ogee overflow
spillway adjacent to the powerhouse, and 3) the deck structure on the Topsham side of the river
overlooking the Tainter gate structures (Figure 5.2.3.5-1). The extent of area surveyed will be driven by
operations at the Project. High flows and the presence of spill may limit or prevent effective searching of
some or all areas downstream of the Project on any given night.
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Field personnel will be equipped with spotlights and binoculars for the surveys. The survey crew will
utilize red lights during each survey event.

On each survey date, the duration and timing will be recorded, and a water temperature measurement will
be collected. A pre-determined set of information will be recorded at each survey point and observations
of eels (i.e., presence/absence, abundance, behavior, and distribution among pre-defined size classes).
Information related to weather and lunar cycle will be recorded for each survey. The field crew
conducting the surveys will also maintain notes related to observations on Project operations (i.e.,
generation and spill). Descriptions of leakage and other physical conditions of potential migration
pathways will be recorded.

5.2.3.6 Consistency with Generally Accepted Scientific Practice

The proposed methodology to evaluate the location and relative abundance of upstream migrating
American Eel that approach Project facilities is consistent with those employed at other hydropower
projects and USGS published methodology. The methodology proposed here is consistent with Haro and

Gephard (2023).

5.2.3.7 Dedliverables and Schedule

The survey effort will be conducted during the summer of 2025. Data and results will be included in the
ISR to befiled with FERC by January 1, 2026.

5.2.3.8 Cost and Level of Effort

BWPH is proposing to conduct the study during one study year. Estimated costs for this study are
$25,000. BWPH believes that the proposed level of effort is adequate to assess upstream eel passage at
the Project.

5.2.3.9 References

Haro, H. and S. Gephard. 2023. Protocol for Observational Surveys for Upstream Migrant Eels. United
States Geological Survey.

Y oder, C.O., B.H. Kulik, J.M. Audet, and J.D. Bagley. 2006. The Spatial and Relative Abundance
Characteristics of the Fish Assemblagesin Three Maine Rivers. Technical Report MBI1/12-05-1.
September 1, 2006.
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Figure5.2.3.5-1: Proposed Vantage Pointsfor Upstream American Eel Surveys

(zoogle Earth
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5.24 Diadromous Fish Behavior, Movement, and Project I nteraction Study

NMFS, USFWS, and MDMR requested that BWPH conduct an Upstream Behavior, Movement, and
Project Interaction Study to better inform the development of upstream passage alternatives at Project.

BWPH proposes to assess the behavior of select migratory fish species in and downstream of the Project
tailrace. The proposed study will consist of a phased approach. Phase | will evaluate and validate a
Juvenile Samon Acoustic Telemetry System (JSATS) technology to determine if it can provide
consistent and adequate coverage of the study area required to evaluate fish behavior. If the JSATS
technology proves appropriate for use at the Project, Phase Il will focus on the evaluation of movement
and behavior of migratory fish in the tailrace and downstream reach.

5.24.1 Goalsand Objectives

The goal of this study is to assess the Project’ s potential effects on select migratory (i.e., Alosines and Sea
Lamprey) fish species behavior in the tailrace and proximal downstream reach.

Specific objectives of Phasel:

o Determine whether JSATS is an appropriate tool to address the study goal when considering the
hydro-morphological conditions of the Androscoggin River and the downstream study area as
influenced by the Project facilities and its operations.

o Validate the detection ranges obtained using the JSATS system to inform the technical and
financial aspects necessary for an adequate study design to address the overall goal and objectives
to evaluate fish behavior downstream of the Project.

Specific objectives of Phase ll:
o Assess the distribution and movement of select migratory fish species (i.e.,, Alosines and Sea
Lamprey) in the tailrace and downstream river reach.
e Assess Alosine and Sea Lamprey movement near the existing fishway entrance and near potential
aternative fishway entrance locations.
o Determine the extent of fish (i.e.,, Alosines and Sea Lamprey) behavioral modification due to
Project induced passage delay.

5.24.2 Known Resource Management Goals

MDMR, NMFS, and USFWS are resource agencies with a mandate to protect and conserve fisheries
resources and associated habitat. Resource management goals and plans are codified in their regulatory
statutes.

5.2.4.3 Background and Existing Information

Section 5.3.4 of the PAD summarized available information from previously conducted diadromous fish
passage studies at the Project. To date, effectiveness of the upstream fishway for passage of diadromous
fish species at the Project has been evaluated for adult river herring and American Shad with results
indicating low rates of passage success.

5.2.4.4 Project Nexus

The Project dam is within habitat for of migratory fish species (i.e., American Shad, Atlantic Salmon, Sea
Lamprey, American Eel, and river herring) and may affect upstream passage. Results of this study will
help BWPH, and the stakeholders determine whether the current passage facilities and operations allow
for safe, timely, and effective passage at the Project and provide information to support the development
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of possible passage enhancements at the Project such as improvements to the existing fishway, channel
modification(s), and/or design of new passage facilities, if necessary.

5.24.5 Methodology

Phase |: JSATS Feasbility Evaluation:

The JSATS system is comprised of three major components: acoustic transmitters, receivers, and the
associated management/processing software. Each transmitter produces a signal at a fixed interval by
inducing high-frequency (416.7 kHz) waves in the water. Submerged hydrophones will receive the
signals and convert them to an electrical impulse which is relayed to the receiver. The receiver identifies
the signal as a unique identification code and then logs them along with the ID of the receiving
hydrophone, time and date of the detection, and any other information relayed by the transmitter (e.g.,
pressure).

When a tagged fish swims within the detection range of multiple JSATS receivers, each receiver will
record the unique identifier of the tag and the time of detection. By analyzing the time it takes for the
signal to travel from the transmitter to multiple receivers [i.e., a technigue known as Time Difference of
Arrival (TDOA)], the system can triangulate the position of a tagged fish. Data from multiple receivers
can be collected and processed to reconstruct a fish's location over time. These data can then be used to
provide information on behavior, movement patterns, and response to environmental changes. This
requires that all receivers within the study array can detect the same emitted pulse by the transmitter,
while each receiver can have a variable detection capacity due to the background noise existing at its
position.

Proposed Equipment

BWPH will evaluate the use of the SR3001 Trident Acoustic Receiver Datalogger and a cabled
hydrophone (model SR3017) that offers accessible data storage out of the water as well as remote
interface via a modem (Figure 5.2.4.5-1). Both units are manufactured by ATS and are compatible with
JSATS transmitters operating at 416.7 kHz. The ATS SR3001 hydrophones are autonomous, with an
integrated battery for continuous operation for a six-week period, and store recorded data on an internal
SD card. The SR3017 acoustic model can operate indefinitely using shore-based 12-volt power supply or
batteries.

Evaluation Approach

Flow speeds within the reach downstream of the Project vary spatially and temporally as changesin tide,
river discharge, and Project operations occur during the passage season. The detection range for any
acoustic receiver will be reduced with the increase in the background noise generated by the friction of
water on the outer casing of the hydrophones during varied flow conditions. Moreover, it is known that
small bubblesin high density can impair both signal propagation and detection. In addition, reduced water
depth due to bottom topography (e.g., spillway ledge habitat) or tidal influence can also reduce the
probability of detection. Furthermore, the range of the equipment, as well as the background noise
detected by the hydrophone, particularly in the form of ghost detections, can vary depending on the
configuration of the civil engineering specific to a site. The feasibility of using JSATS technology at the
Project will first be validated by the following on-site measurement approach.

Acoustic receivers will be deployed at four different pilot deployment locations covering a range of flow
and channel/infrastructure morphology in the vicinity of the Project tailrace and proxima downstream
reach (Figure 5.2.4.5-2). Pilot deployment locations will include (1) the Project tailrace in the vicinity of
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the powerhouse discharge and existing fishway entrance, (2) near the mid-point of the excavated tailrace
channel, (3) a point below the existing Frank J. Wood Bridge and downstream of the confluence of the
Project tailrace and spillway bypass, and (4) the center channel at a point approximately 500 meters
downstream of the powerhouse discharge.

To evaluate JSATS hydrophones at each location, an acoustic transmitter will be placed in a piece of
polyethylene tubing such that transmitters are protected from impact and are also oriented horizontally
with the transmitter tip in contact with the water (Figure 5.2.4.5-3). The tubing will be attached to a thin
weighted rope. Dependent on water depth at each site, a set of three transmitters will be spaced along the
line such that signals are being propagated from the upper (top 1 meter), middle, and lower (bottom 1
meter) of the water column. For the preliminary site testing it is anticipated that ATS brand, model SS300
and S$400 transmitters will be used. Test transmitters will be set to a burst rate of 3 seconds. These
transmitter sizes will likely be appropriate for use in tagging the final set of target fish species during
Phase |1 of the study.

The intent of this testing is to define the detection range as well as evaluating the detection rate as a
function of the distance from the hydrophone for both transmitter models. The detection rate will be
defined as the ratio of the number of detections recorded by a hydrophone to the number of transmissions
from atransmitter during a known duration of time.

No.Detections

) - o =
Detection Efficiency (%) NoTransmissions

Test transmitters will be deployed at multiple positions relative to each pilot deployment location. To the
extent possible, detection efficiency data will be collected at multiple horizontal distances away from
each hydrophone. The exact placement of test transmitters will be an iterative process with observations
from the initia observation(s) informing the need for subsequent placements. Each test transmitter
deployment will consist of a seven-minute period of submergence to have at least five minutes of
complete detection per test. Deployment and retrieval times for each test tag location will be recorded.
The location of each tag deployment (as well as hydrophone locations) will be geo-referenced.

Review and Application to Phase

The results from the detection efficiency testing will be summarized in atabular format to characterize the
observed range and detection rates for the hydrophone installed at each of the four pilot deployment
locations and for each transmitter type. Following completion of the Phase | field evauation, the
detection efficiency information will be used to inform a proposed hydrophone deployment strategy
which will maximize the likelihood of detecting transmitters within the desired study area.

Phase 11: Behavior, Movement, and | nteraction Assessment

This section is intended to provide a framework for the future development of an approach to conduct an
acoustic fish tagging and movement study downstream of the Project. Following the completion of Phase
| (and if the JSATS technology proves fit for evaluating fish movement in the conditions downstream of
the Project), BWPH will consult with the resource agencies to finalize study details for Phase Il of the
Diadromous Fish Behavior, Movement, and Project Interaction Study.

Monitored Reach and Receiver Design
BWPH proposes to focus acoustic monitoring on the Project tailwater and proximal downstream section

of the Androscoggin to evaluate behavior and movement of tagged fish within the reach encompassing
the existing fishway entrance and adjacent waters where potential modifications or new entrances may be
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installed (Figure 5.2.4.5-4). Due to the relatively shallow water depths and high turbulence during spill
conditions, BWPH does not intend to install acoustic receivers in the ledge areas located immediately
downstream of the spillway.

The final receiver layout and study design will be informed by the detection range and efficiency
information collected during Phase | of this study. It is assumed that a minimum of 10-12 receivers would
be required within the primary detection zone of the study area within which accurate fish positioning is
of priority. In addition to the receiver array in the tailrace and proximal downstream reach, two sets of
“gate receivers’ will be installed at points downstream provide information about tagged fish which are
entering or exiting the project area (Figure 5.2.4.5-4).

Acoustic Receivers and Transmitters

As described above for Phase I, BWPH intends to assess the feasibility of deploying a combination of
autonomous SR3001 and cabled SR3017 Trident Acoustic Receiver Dataloggers manufactured by ATS
and compatible with JSATS transmitters operating at 416.7 kHz. Results from range testing conducted
during Phase | of this study will be reviewed in consultation with the resource agencies prior to
finalization of an appropriate array design to inform the study objectives.

It is assumed that ATS brand, model SS300 and SS400 transmitters will be used during Phase Il of this
study. The SS300 transmitter weighs 3.0 g, measures 11 x 5 x 3 mm, and will operate for 23 days when
set at a 3.0 second burst interval. The SS400 transmitter weighs 2.0 g, measures 15 x 3 mm, and will
operate for 48 days at a 3.0 second burst interval. Transmitter specifics for Phase |1 of this study will be
finalized following the collection and review of receiver range and detection efficiency information
collected during Phase I.

Target Fish Species

To address resource agency requests relative to upstream fish passage at Brunswick, BWPH intends to
assess three Alosine species (American Shad, Alewife, and Blueback Herring) and Sea Lamprey during
the Phase || evaluation.

Procurement of Target Fish Species

Previous upstream passage evaluations of Alosine species at the Project have relied on hook and line
sampling for the collection of adult American Shad in the Androscoggin River downstream of the dam
and the trap facility at the existing upstream fishway for river herring. In the USFWS, NMFS, and
MDMR study requests for Upstream Fish Passage Effectiveness for Sea Lamprey, the resource agencies
indicated that test fish should be captured at the existing Brunswick fishway facilities. Based on previous
studies and agency suggestions, the most reliable source for river herring and Sea Lamprey will be the
existing fishway. As with previous studies, American Shad will need to be collected by angling
downstream of the dam. The presence of listed species and critical habitat immediately downstream of the
Project provides additional challenges for alternative methods of collection (e.g., netting, electrofishing,
€tc.).

Sample Szes

In their study requests, USFWS, NMFS, and MDMR indicated “to determine a statistically significant
sample size, Brookfield should first run power analyses to determine the number of fish they would need
to determine passage differences between all release cohorts through the project (i.e., attraction, within
fishway, and overall passage for each cohort).” BWPH notes that the goal of this study is to evaluate the
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movement and behavior of selected migratory fish species in the Project tailrace and proximal
downstream reach, not to assess or estimate passage effectiveness of the existing upstream fishway. The
latter will not be evaluated using JSATS as it is unlikely that installation of ATS dataloggers in the
fishway structure will yield detection data due to the lack of water depth and small, enclosed concrete
design. Due to the operation of the Project as a trap facility, the installation of an acoustic receiver(s) in
the headpond adjacent to the valitional fishway exit will also not inform on passage rates. As aresult, the
proposed power analysis approach to assess differences in attraction within the fishway and overall

passage is not appropriate.

Following completion of Phase I, BWPH will consult with the resource agencies on the development of
an appropriate sample size which addresses post-handling fallback and allows for an appropriate number
of tagged fish to move up to and interact with receivers in the primary detection zone in the tailrace and
proximal downstream reach. To inform the cost and level of effort for this study, BWPH has assumed the
tagging of 200 adult river herring, 200 adult American Shad, and 100 Sea Lamprey.

5.24.6 Consistency with Generally Accepted Scientific Practice

The proposed approach for the Diadromous Fish Behavior, Movement, and Project Interaction Study
mirrors that recently proposed for the Lawrence Hydroelectric Project (FERC No. 2800) on the
Merrimack River in Massachusetts. The methodology at both projects takes a stepwise approach to first
ensure site-specific performance of the proposed technology followed by collection of fish behavior and
movement information.

5.2.4.7 Dedliverables and Schedule

Phase | of the Diadromous Fish Behavior, Movement, and Project Interaction Study will be conducted
during the spring 2025. BWPH will (1) summarize data and results from that effort, and (2) update the
Phase |1 section of this study plan for inclusion in the ISR to be filed with FERC by January 1, 2026. If
JSATS proves to be an appropriate tool to address fish movement and behavior in the Project tailrace and
proximal downstream reach, Phase Il will be conducted during spring 2026 and results will be included in
the USR to be filed with FERC by January 1, 2027.

5.2.4.8 Cost and Levd of Effort

The total estimated cost for Diadromous Fish Behavior, Movement, and Project Interaction Study and
based on the initial assumptions above is $485,000 ($60,000 for Phase | and $425,000 for Phase II).
BWPH believes that the proposed level of effort is adequate to assess fish behavior and movement
downstream of the Project.
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Figure5.2.4.5-1: ATS Hydrophones (SR3001 on left and SR3017 on right) Proposed for
Evaluation during Phase |
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Figure5.2.4.5-2: Proposed Hydrophone L ocations for Evaluation of Detection Range and
Efficiency during Phase | Study
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Figure5.2.4.5-3: View of Acoustic Transmitter Installed Horizontally in a Plastic Protective
Tubefor Range Testing Exer cises
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5.25 Fish Assemblage Study

BWPH proposes to use boat electrofishing and seining to address MDIFW’ s study requests pertaining to
the fish assemblage and the resident bass population.

5.25.1 Goalsand Objectives

The goals of this study are to provide information on the current fish assemblage in Project waters and
provide supplemental information on the bass fishery within the Project impoundment. The objectives are
to:

o Document species presence and relative abundance via standardized fisheries surveys,
e Collect length and weight information on Largemouth Bass and Smallmouth Bass, and,
e Document the locations and elevations of bass nests, if observed.

5.25.2 Known Resource Management Goals

MDIFW’s mandate is “...to preserve, protect, and enhance the inland fisheries and wildlife resources of
the State; to encourage the wise use of these resources; to ensure coordinated planning for the future use
and preservation of these resources; and to provide for effective management of these resources.”

5.25.3 Background and Existing Information

Yoder et a. (2006) conducted a fish assemblage study in the Androscoggin and Kennebec rivers, which
included an e ectrofishing sampling site in the Project impoundment. Researchers found 10 fish speciesin
the Project impoundment: Chain Pickerel, White Sucker, Golden Shiner, Common Shiner, Spottail
Shiner, Fallfish, American Eel, Eastern Banded Killifish, Smallmouth Bass, and Redbreast Sunfish.
While they were not found within the Project impoundment, additional non-native species of concern
were found upstream; Northern Pike (5.5 mi), Black Crappie (26.4 mi), and Rock Bass (132.6 mi).
Bluegill were not found in the Androscoggin River during the 2003 survey, but they were documented in
the headwaters of the Kennebec River Basin, which is connected to the Androscoggin River by
Merrymeeting Bay.

5.25.4 Project Nexus

Project dams and their operations create impounded riverine habitat that can influence fish species
composition.

5.25.5 Methodology

The methodology includes boat € ectrofishing and seining,? along with supplemental data collection on
any bass nests observed.

2 Though gillnetting was considered, it was excluded due to potential effects on Atlantic Salmon (e.g., potential
mortality associated with gillnet setstypically used to document fish assemblage). In general, boat electrofishing on
large Mainerivers has proven effective at documenting the fish assemblage (e.g., Kiraly et al., 2015)
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Task 1: Fish Assemblage Field Survey

The boat €electrofishing methodology proposed here was adapted from Yoder et al. 2006 to provide
consistency with the impoundment el ectrofishing performed in 2003. The study is planned for early June,
which is when most resident species, and potentially some diadromous species, would be readily captured
and is within the spawning season for Largemouth and Smallmouth Bass.

The shoreline along two 1-km transects will be electrofished during the daytime in the Project
impoundment, consistent with the protocols used by Yoder et al. 2006. The eectrofishing crew will
consist of three individuals: a boat driver and two netters. Electric current from a generator and a Smith-
Root pulsator will be controlled by a pedal switch operated by a netter at the bow of the boat. The boat
driver will have access to an emergency cut-off switch. Specific settings of the electrofishing unit will be
dependent on water conductivity measured during sampling, with pulsed direct current settings tuned to
limit fish injury while optimizing power transfer.

Additionally, daytime seining will be performed at four shallow-water areas identified within the Project
impoundment. Seining will be completed using a 100-ft seine with %" mesh that is anchored to the
shoreline on one end, with the other end pulled across the area in a 180-degree arc. While pulling the
seing, care will be taken to ensure that the lead line remains in contact with the bottom substrate to
prevent fish from moving under the net. One seine haul will be performed at each location. Specific sites
will beidentified in the field based on habitat type and location.

Fish captured during sampling will be held in an aerated live well. Upon completion of the each
electrofishing transect and seine haul, fish will be identified to species, weighed (nearest gram), and
measured (standard length to the nearest mm). Abundant, small (e.g., < 100 mm) fish may be batch
processed by sorting by species and size class and documenting approximate min/max length and a batch
weight. Post-larval fish less than 25 mm will not be included in the data processing.

During fish sampling field staff will also record:

o Date/time of sampling start and stop

e Coordinates for the start and end points

o Timethe electrofisher isengaged (seconds), or the number of seine hauls completed at asite

o Water temperature (°C)

e Specific conductivity (uS/cm?)

e Dominant substrate (Wentworth Scale)

e Characterization of large wood debris observed (e.g., abundant, moderately present, minimal, or
absent)

e Percentage of transect or haul areawith aquatic vegetation

e Percentage of transect or haul areawith overhanging shoreline cover

During the electrofishing and seining efforts, field staff will document the locations, elevations, and water
depth at any bass nests observed, as well as whether there were any adult bass observed guarding the
nest(s). The GPS coordinates and elevations of bass nests will be measured using a Real-Time Kinematic
(RTK) GPS.
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Task 2: Analysis and Reporting

The study report will summarize the fish assemblage data including species composition, relative
abundance, and length/weight information. Abundance data in standardized catch per unit effort (seconds
of electrofishing, number of seine hauls) will be calculated for each species, sampling station, and
sampling method. The locations of bass nests found will be reported, as well as their elevation. A
discussion on potential effects on those nests that could occur due to Project operations and inflows will
be included.

5.25.6 Consistency with Generally Accepted Scientific Practice

Survey methods were adapted from previous studies in the impoundment (Y oder et al. 2006) and those
performed in other large Mainerivers (e.g., Kiraly et al., 2015).

5.25.7 Déeliverables and Schedule

It is anticipated that the survey will be completed during the 2025 study season. A report will be provided
in the ISR by January 1, 2026.

5.25.8 Cost and Level of Effort
The cost to complete the Fish Assemblage Survey is estimated at $45,000.
5.25.9 References

Kiraly, I.A., Coghlan, S.M., Zydlewski, J., and D. Hayes. An assessment of fish assemblage structurein a
largeriver. River Research and Applications 31: 301-312.

Y oder, C.O., B.H. Kulik, J.M. Audet, and J.D. Bagley. 2006. The Spatial and Relative Abundance
Characteristics of the Fish Assemblages in Three Maine Rivers. Technical Report MBI/12-05-1.
September 1, 2006.
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5.2.6 Evaluation of Stranding Risk/Bathymetry Study

BWPH is proposing to conduct a study to evaluate the risk of fish becoming stranded in areas of the river
channel immediately below the spillway due to changing river flows or Project operations. This study was
requested by the NMFS, MDMR, and USFWS to evaluate areas below the spillway and under which
operational scenarios the risk for stranding occurs.

5.2.6.1 Goalsand Objectives

The goal of this study is to evaluate the effect of Project operations on diadromous fish. The objective of
the study is to identify which areas and under which operational scenarios pose the greatest risk for the
stranding of fish in the Project area.

5.2.6.2 Known Resource Management Goals

MDMR, NMFS, and USFWS are resource agencies with a mandate to protect and conserve fisheries
resources and associated habitat. Resource management goals and plans are codified in their regulatory
statutes.

5.2.6.3 Background and Existing Information

The Project operates as a run of river project with a 510-foot-long uncontrolled spillway section with a
crest elevation of 39.4 feet, md, 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, mgl, a 48-foot-wide emergency spillway section with a crest
elevation of 39.4 feet, mdl, and 57-foot-long, non-overflow section with a top elevation of 55 feet, mdl.
The outflow from the spillway is functionaly divided into two sections, divided by a 2-foot-wide
concrete pier on the spillway, located directly above a 21-foot-high and 170-foot-long concrete retaining
wall that extends in the downstream direction (eastward) away from the face of the spillway to Shad
Idand.

The river right spillway section is adjacent to the powerhouse and approximately 188-feet-long. The
current license alows for the instalation of wooden flashboards that are 2.6-feet-high on this section of
the spillway. These flashboards are designed to limit spill that flows toward the tailrace channel. A
portion of this spill in this location lands directly into the excavated tailrace channel, and another portion
of it lands on exposed bedrock adjacent to the tailrace channel at an elevation of approximately 2 feet,
msl, and subject to partial inundation with high tides. There is minimal ponding or retention of water in
this area when spill is present, although it is prone to accumulating debris under certain spill conditions.

The river left spillway section has an open 322-foot-long spillway crest without flashboards, the two
Tainter gates, and the 48-foot-wide emergency spillway section. All of these structures discharge into a
large pool on the river left side of Shad Isand, towards the Topsham side of the river. This area is
generally comprised of alarge, relatively well-connected pool. The main pool is approximately 500-feet-
long by 300-feet-wide, with a surface area of roughly 4.6 acres at low flows. The pool has a normal
surface elevation of approximately 12 feet, msl, with an estimated maximum depth of 10 feet. Various
documents list the outflow of the pool as being impounded by natural bedrock ledges, timber crib
structures, or a cement capped wall. A 3-foot-high by 20-foot--wide cement weir blocks off a secondary
high-water channel on the Topsham shore known as “Granny Hole Stream” which is located under
Bowden Mills Island Road, with a crest elevation of 18 feet, msl.

A variety of resident and migratory freshwater and estuarine fish species are known to occur in the
vicinity of the Project and spillway including ESA listed: Atlantic Salmon, Atlantic Sturgeon, and
Shortnose Sturgeon, all of which may be at risk of stranding in the area below the spillway.
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5.2.6.4 Project Nexus

As high flows recede and spill over the dam ceases, the area of ledge below the spillway may create
disconnected pools that could strand fish.

5.2.6.5 Methodology

Task 1: Operational Data Review

Prior to conducting the field investigation, a desktop literature review will be performed to gather
information on the typical sequencing of spillway gate operations, frequency of annual spill operations at
the Project, cycling of units, tidal influences, available LIDAR, and topographic information. This
information will help to determine the inflow and operational conditions under which stranding could
occur in the areas downstream of the Project spillway. Based on the data review, BWPH will identify
relevant scenarios for evaluation during demonstration flow events.

Task 2: Field Survey

BWPH will coordinate demonstration flow events that will be attended by a study team that consists of
representatives from BWPH and agency personnel, as well as other stakeholders that wish to participate
in the data collection for the study. An effort will be made to perform the demonstration flows during the
time that adult river herring are expected to be present at the site (typically mid-May to early-June) and
they will be relatively abundant which may provide visual evidence of stranding conditions. The timing of
the demonstration flows will not occur during any upstream or downstream passage telemetry studies to
avoid biasing the results of those studies. The timing of the demonstration flows will also be dependent
on the availability of suitable and safe river flows, which are often exceeded during the river herring
season, in which case the demonstration flows will be performed at alater date.

BWPH will provide each potential flow and operational scenario identified in Task 1 and members of the
study team will observe and characterize potential stranding sites in the study area after spilling
operations have ceased. Notes and measurements taken during the flow demonstration will include the
approximate surface area, maximum depth, and characteristics of connectivity to other pools. Key
stranding areas will be photographed. The minimum channel width and depth will be measured when
possible, and zone of passage conditions between pools will be qualitatively rated based on the following
factors: number of routes, maximum and average depth, maximum and average width, sinuosity, presence
of hard turns, turbulence and flow, and likelihood of channels becoming obstructed by debris. These
factors will all be considered to give specific sub-reaches arating of connectivity at agiven flow.

Potential for egress will be characterized for three size classes of fish that are broadly representative of
the sizes and behaviors of fish that are vulnerable to stranding at the site.

o Largefish: characterized by adult sturgeons

o Medium fish: characterized by adult salmon

e Small fish: characterized by adult river herring
Due to the potentia for the presence of ESA listed sturgeons or Atlantic Salmon in the study area, the
survey crew will make an explicit intent to search for, identify, and document and protect any sturgeons

or salmon that may be affected by the study, and document any other fish species or other aquatic life that
were notably impacted or stranded during the study.
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Task 3: Topographical and Bathymetric Survey of Stranding Areas

After completing field surveys of identified operations and spill scenarios BWPH will conduct a
bathymetric and topographic survey of the area below the spillway. This will include a survey of
important exposed features using a GPS/RTK, Total Station Unit, or survey rod and level as needed due
to conditions encountered on site. A coarse bathymetry survey will be performed in the study area with
spot measurements of depths in critical stranding areas, in pools, and in hydraulic control features. The
survey will also document the conditions and elevations of the ledges spanning between Shad Island and
Topsham where background documents suggest a timber crib structure was once present, and the fish
control weir on Granny Hole Stream. The goal of the topographic survey will be to provide enough
documentation to inform any future PME measuresiif stranding is documented to be an issue at the site.

Task 4: Report

A study report will be developed that will provide the results of the operational data review and
identification of representative stranding scenarios, the results of the field stranding survey and
topography/bathymetry surveys, and an initia list of potential alternatives for further consideration to
mitigate stranding issues at the site, if necessary.

5.2.6.6 Consistency with Generally Accepted Scientific Practice

The methodology proposed is consistent with similar efforts that have been recently conducted at nearby
hydroelectric projects undergoing relicensing, including the Pegjepscot (FERC No. 4784) and Worumbo
(FERC No. 3428) Hydroelectric Projects, located immediately upstream.

5.2.6.7 Dédliverables and Schedule

BWPH proposes to perform the stranding study during the spring and summer of the 2025 field season.
The final study report will be included with the ISR

5.2.6.8 Cost and Level of Effort

BWPH proposes to conduct the study during one study year. Estimated costs for this study are $35,000.
BWPH believes that the proposed level of effort is adequate to evaluate potential stranding in the bypass
reach.

5.2.6.9 References

None
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5.2.7 Mussd Survey

The USFWS requested that BWPH conduct a mussel survey to determine the distribution, composition,
and relative abundance of freshwater mussels that inhabit Project-affected aguatic habitats.

5.2.7.1 Goalsand Objectives

The study will provide information regarding the distribution, size, and assemblage of freshwater mussels
using aquatic habitats in the Project area. The objective of the study is to document mussel populations
and potential host fish species that may be affected by Project operations.

5.2.7.2 Known Resource Management Goals
The USFWSisafedera agency that seeksto:

e Protect and enhance aguatic and riparian habitats, and habitat connectivity for plants, animals,
food webs, and communities in the watershed.

o Protect the genetic diversity and integrity of migratory and native fishes.
o Protect, rehabilitate, and restore migratory and native fishes and their populations.
e Protect and enhance populations of rare and endangered fishes.

e Minimize current and potential negative effects of hydroelectric project operation such as
migration delays, turbine entrainment, survival of project passage routes, and trashrack
impingement.

5.2.7.3 Background and Existing Information

No known systematic bivalve surveys have been conducted within the Project area. Current mussel
distributions are unknown. Mussel surveys upstream and downstream of the Project area in the lower
Androscoggin River have documented nine of Maine's ten species: triangle floater, brook floater,
tidewater, Eastern elliptio, Eastern lampmussel, Eastern pearlshell, Eastern floater, creeper, and alewife
floater (Nedeau et a. 2000). The tidewater mucket, a state listed species, has been documented
downstream of the Project area. Mussel surveys upstream of the Project area have not detected the
tidewater mucket, but it is suspected that the tidewater mucket may be present in the Project area;
including the impoundment as the tidewater mucket is often found in slower moving waters and
depositional areas.

5.2.7.4 Project Nexus

Freshwater mussels likely occur in the Project area; therefore, Project operations may affect individual
mussels, habitat, and host fish.

5.2.7.5 Methodology

Task 1: Mussel Field Survey

The Maine Freshwater Mussel Survey Guidelines were reviewed as part of this study plan development.
The survey will be conducted during the approved freshwater mussel survey window (i.e., between May
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15 and September 30). The study area will include the mainstem Androscoggin River from the upper
extent of the Project impoundment (4.5 miles) to approximately 0.1 miles below Brunswick Dam. Under
no circumstances will surveys be conducted in areas where there are safety concerns for researchers (e.g.,
within 500 feet of the dam, areas with dangerous currents).

Survey methodology will consist of semi-quantitative timed searches implementing visual and tactile
inspection of the riverbed, using view buckets, snorkel, or SCUBA depending on water depth. Survey
efforts will be focused on shallow and shoreline habitats, as that is where mussels are most often found.

Throughout the Project area, at least 40 cells will be assigned in suitable habitats, with a maximum cell
size of 100 m?. Cell dimensions will be adjusted to exclude deeper habitat and prioritize shallow shoreline
habitats, while maintaining a rectangular shape. Surveyors will start at the downstream limit of the cell
and progress upstream in a serpentine pattern at 0.5 min/m?, ensuring the entire cell is searched. Areas of
fine or loose substrate will be probed to ensure any buried mussels are detected. At each site all live
mussels will be identified to species then gently returned to the substrate, posterior side up. Total shell
length in (mm) will be collected for the first 50 individuals of each species and observations of sex,
gravidity, and lure display will be noted when possible. Gravid individuals will be encouraged to
withdraw their lure and foot to prevent release of glochidia. Two representative photographs will be taken
of each species, alateral and dorsal view (including umbo sculpturing). Care will be taken to minimize
exposure of mussels to air during processing (no longer than a 5-minute exposure). Habitat parameters
including substrate, cover type, depth, aquatic vegetation, and presences of invasive species will be
recorded. No quantitative sampling (i.e., quadrat sampling) will be conducted, as the focus is on the
relative abundance of the population, not the density of individuals.

The following data will be recorded for each cell:
e Total survey time expended
e Total shell length (up to 50 individuals per species)

e Counts of dl live individuas and fresh dead shells, with a subset of shells retained as voucher
specimens

¢ Two photographs of each live species observed (dorsal and lateral views)
e GPS coordinates for the center of the cell

o Water depth at the center of each cell

o Water clarity, air and water temperature, and weather

o Estimate of cell substrate composition (Wentworth Scale)

o Estimate of large woody debris present

o Estimate of aquatic vegetation species presence percentage per cell

Counts of any invasive bivalves detected
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A species richness curve, which plots the cumulative number of species observed against the sampling
effort, will be fitted to ensure the study has covered sufficient area to encounter low-density speciesin the
Project area. Additional cells may be added in high density and diversity areas to document the relative
abundance and distribution more accurately.

Task 2: Host Species Presence

For the freshwater mussel species detected during the survey, a desktop literature review will be
conducted to compile a list of likely host fish species. Potential host species will be compared to data
collected as part of the Fish Assemblage Sudy (Section 5.2.5), as well as other existing data on the fish
assemblage, to assess the potentia effects of Project operations on host fish distribution and movement.

Task 4. Report

A study report will be developed that will provide the results of the mussel survey and host species
analysis.

5.2.7.6 Consistency with Generally Accepted Scientific Practice

This protocol was developed using recommendations for the Maine Freshwater Mussel Survey guidelines
and the USFWS.

5.2.7.7 Dedliverables and Schedule

It is anticipated that the survey will take place over one week during the 2025 study season. A report will
be provided in the ISR by January 1, 2026.

5.2.7.8 Cost and Level of Effort

Cost to complete the Freshwater Mussel Survey is estimated at $25,000, depending on the distribution of
the state listed tidewater mucket as it necessitates a higher search effort when present.

5.2.7.9 References

Nedeau, E.J., McCollough, M.A., and B.l. Swartz. 2000. The Freshwater Mussels of Maine. Maine
Department of Inland Fisheries and Wildlife: Augusta Maine. 122 p.
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5.3 Recreation and Land Use

5.3.1 Recreation Study

BWPH proposed in the PAD to conduct a recreation site inventory and condition assessment and a user
survey at al FERC approved Project recreation sites to determine whether measures and/or enhancements
are necessary to ensure adequate recreational opportunity at the Project.

In PAD comment letters dated June 20, 2024, the town of Brunswick and the National Park Service
(NPS) requested that BWPH contribute to the improvement and development of several Project and non-
Project recreation sites in the Project area. The town of Brunswick requested contributions to severa
existing and planned projects spanning the full extent of the Project as well as downstream of the Project
and provided various concepts and management plans to support the requests. NPS requested
improvements to the existing portage route at the Project, improvements to two of the Project recreation
sites, and expressed support for the specific improvements to those sites requested by the town of
Brunswick. In comments on the PAD provided June 19, 2024, MDIFW indicated that there is limited
recreational access to the Project impoundment for recreational boating and fishing. MDIFW requested
that BWPH provide data to support the assertion in the PAD that the impoundment is too shallow for
large, trailered boats, and that BWPH develop a permanent boat launch at the Brunswick impoundment
with adequate parking capacity for trailered and non-trailered vehicles.

While it is premature to propose mitigation measures at this time, BWPH is proposing a modified
Recreation Study to assess existing recreational access and opportunity within and adjacent to the Project
and to evaluate whether there is a need for additional and/or enhanced recreational access and
opportunities.

5.3.1.1 Goalsand Objectives
The goal of this study is to assess existing recreational access and opportunity within and adjacent to the
Project and evaluate whether there is a need for additional and/or enhanced recreational access and

opportunities. The objectives of the study are as follows:

o Identify, describe, and photo document each site, including a description of the site's condition
and accessibility;

o Characterize existing recreational use of the sites;

o  Assess user perceptions of the sites; and

o Assesswhether thereis aneed to enhance recreation opportunities and access at the Project.
5.3.1.2 Known Resource Management Goals
The Federal Power Act requires that FERC give equal consideration to all uses of the waterway on which
a project is located. When reviewing a proposed action, FERC must consider the environmental,

recreational, fish and wildlife, and other non-developmenta values of the Project, as well as power and
developmental values.
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5.3.1.3 Background and Existing Information

The PAD provided an overview of recreational opportunities in the Project region as well as in the
immediate Project vicinity. The Project impoundment and areas downstream of the Project support many
recreational activities, including boating, fishing, wildlife viewing, picnicking, and trail activities. BWPH
provides the following three FERC-approved recreation sites within the Project boundary:

e 250" Anniversary Park is located downstream of the Project, on the south shore of the river by
the Frank J. Wood Bridge. The site provides shoreline fishing access, a natura put-in area for
hand carry boats as part of the canoe portage route beginning at Mill Street Canoe Portage,
viewing areas, benches, an interpretive plague, and a trail to the shoreline with two staircases for
improved footing. Limited parking is available in the lot serving the fishway viewing area and in
amunicipal lot on Cabot Street. The town of Brunswick has planned improvements to the park as
part of the work being completed on the Frank J. Wood Bridge (completion date is estimated to
be late 2026).

e The Fishway Viewing Area consists of a small room which alows for viewing of fish using the
Project fishway. The viewing facility is open to the public from May 1 through June 30 from 1:00
pm to 5:00 pm. Paved parking for 13 vehiclesis provided at the Project entrance.

e The Summer Street Overlook is set on asmall hill in Topsham overlooking the river and provides
scenic views of the river, Shad and Goat Islands, the Project dam, the Frank J. Wood Bridge, and
historic buildings in Brunswick. Site amenities include a gravel pullout off Summer Street for
trail parking, an 8-foot-wide paved multi-use trail, trash receptacles, dog waste stations, a bench,
and interpretive signage.

There are severa additional non-Project recreation sites within or adjacent to the Project boundary. These
include the Pejepscot Dam Recreation Area, Coffin Pond Recreation Area, Mill Street Canoe Portage,
Androscoggin Swinging Bridge, Androscoggin Riverwalk, and Bridge to Bridge Trail. These sites are
described in the PAD and depicted in Figure 5.3.1.3-1.

5.3.1.4 Project Nexus

FERC regulations require that an application for license or exemption include a statement of the
following: (i) existing recreation measures or facilities to be continued or maintained; and (ii) the new
measures or facilities proposed by the applicant for the purpose of creating, preserving, or enhancing
recreational opportunities at the Project and in their vicinities, and for the purpose of ensuring the safety
of the public in its use of Project lands and waters. BWPH currently provides recreational opportunitiesin
accordance with the conditions of the existing Project license. The proposed inventory and assessment
will provide information on the available facilities and recreational use at the Project and identify any
areas for potential development or improvement at the Project.

5.3.1.5 Methodology

Task 1: Field Inventory and Condition Assessment

BWPH will conduct a field assessment of existing formal public recreation sites within and abutting the
Project boundary (i.e., the sites depicted in Figure 5.3.1.3-1). For each site, the following information will
be recorded:

e A description of the site and any associated amenities
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e Thelocation of the site relative to the Project boundary

e Thetype of recreation opportunities provided (e.g., canoe access, picnicking, etc.)
e Thetype of access (e.g., vehicle, pedestrian) and estimated parking capacity

e Photographic documentation of the site and associated amenities

e An assessment of the accessibility and condition of the site and amenities, including identification
of any ADA facilities

Task 2: User Survey

BWPH will solicit information on recreational use and user perceptions of existing formal public
recreation sites within and abutting the Project boundary via an online user survey. The survey will be
conducted online to allow for continuous access during the recreation season. Temporary signs with a
brief description and a link and/or QR code directing users to the online survey will be strategically
placed at each Project recreation site. The survey will be open for responses during the primary open
water recreation period (Memoria Day through Columbus Day). The survey will be designed to gather
information on general visitor characteristics; use patterns including activities engaged in, mode of
transportation, number of visits per year, and seasonality of use; and visitor perceptions of various site
parameters, including overall site condition, adequacy of site amenities, perception of crowding, and
whether the site serves user needsinterests. BWPH proposes to work with the town of Brunswick to
disseminate a survey link to residents and user groups familiar with the recreation sites.

Task 3: Impoundment Boat Access Evaluation

BWPH will conduct a desktop assessment of existing opportunities and potential need for trailered boat
access to the Project impoundment. This evaluation will include a literature review and outreach to local
recreation organizations with knowledge of boating conditions and opportunity in the Project
impoundment.

Task 4: Report

BWPH will develop a report summarizing the methods and the results of the study. The report will
include a summary of each site assessed, including photographs of each site, estimated parking capacity,
types and number of amenities provided, the entity responsible for operation and maintenance, overall site
condition, general observations on site use and accessibility, and results of the user survey. The potential
need for development of new or improvement of existing recreational opportunities and sites at the
Project will be evaluated.

5.3.1.6 Consistency with Generally Accepted Scientific Practice

The proposed methodologies for evaluating the adequacy of recreational access at the Project have been
previously used and approved as part of the FERC relicensing of hydropower projects; recent examples
include the Aziscohos Project (FERC No. 4026) and Errol Project (FERC No. 3133). User surveys have
increasingly been conducted as user-initiated, online surveys rather than user intercept surveys to alow
for continuous collection of responses over the recreation season. Recent examples include Glen Project
(FERC No. 8405) and Crescent and Vischer Ferry Projects (FERC Nos. 4678 and 4679).
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5.3.1.7 Déliverables and Schedule

Field data collection will occur during the summer of 2025. Data processing and analysis will occur
during the summer/fall of 2025. The results of this study will be included in the Initial Study Report in
January 2026.

5.3.1.8 Cost and Level of Effort

BWPH is proposing to conduct the study during one study year. Estimated cost for this study is $45,000.
BWPH believes that the proposed level of effort is adequate to obtain information on the existing
recreational use, capacity, condition, and accessibility of the formal Project recreation sites.

5.3.1.9 References

None cited.
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5.4 Cultural Resources

5.4.1 Historic Architectural Survey

The PAD identified historic architectural resources as a topic for which additional information is
necessary to address whether there are architectural structures within the Area of Potential Effects (APE)
that have the potentia to be listed in the National Register of Historic Places (NRHP) and that may be
affected by the FERC relicensing of the Project.

As stated by the Maine Historic Preservation Commission (MHPC) in its letter dated March 11, 2024,
“the Project APE is defined as the lands enclosed by the Project’s boundary and lands or properties
outside of the Project’s boundary where Project construction and operation or Project-related recreational
development or other enhancements may cause changes in the character or use of historic properties, if
any historic properties exist.”

54.1.1 Sudy Goalsand Objectives

The historic structure survey is intended to identify, locate, and evaluate any historic architectural
resource within the APE. In accordance with Section 106 of the National Historic Preservation Act of
1966 (as amended), any action that takes place within the APE must be assessed in terms of its potential
to affect any building, structure, district, object, or sitethat islisted on or is eligible for the NRHP.

5.4.1.2 Known Resource Management Goals

Section 106 of the National Historic Preservation Act (1966) requires that federal agencies, licensees, and
those receiving federal assistance consider the effects of proposed undertakings on any resource that is
listed on or is eligible for the NRHP. If NRHP-€ligible properties are present in the APE, consultation on
ways to avoid, minimize, or mitigate adverse project effects must take place. Asthe lead agency, FERC is
responsible for fulfilling the requirements of Section 106 in its decision to issue a new license to the
Project.

As stipulated by the regulations that implement Section 106 (36 CFR 800), the Maine State Historic
Preservation Officer (SHPO) represents the interests of the state of Maine and its citizens and advises and
assists FERC in determining the significance of cultural resources within the APE. The SHPO administers
cultural resource management reviews under the National Historic Preservation Act (Section 106), which
involves providing technical guidance and professiona advice on the potential effects of relicensing a
project, such as the Brunswick Project, on the state's historic, architectural, and archaeol ogical resources.

5.4.1.3 Background and Existing Information

The MHPC'’s online Cultural & Architectura Resource Management Archive (CARMA) and in the
NRHP online map viewer shows three historic districts adjacent to the Project area which are listed on the
NRHP, seven (7) historic resources in the Project boundary (see Table 5.4.1.3-1), and the Androscoggin
Swinging Bridge Historic District. This district partially overlaps the Project area and includes one of the
seven historic resources, the Androscoggin Swinging Bridge.

The Topsham Historic District consists of a grouping of early nineteenth and twentieth century
architecture located north of the Project areain Topsham. It is significant under Criterion C in the area of
architecture. There are 58 residences and buildings within the historic district. Thirty are designed in the
Federal style, eight are Transitional Federal-Greek Revival, 13 are Greek Revival, one is Italianate, two
are Queen Anne, oneis Eclectic, one is Colonial Revival and two are contemporary. The buildingsin this
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district have similar scale, proportion, materials, color, and design quality to each other (Beard and
Kaplan 1977).

The Lincoln Street Historic District is located south of the Project area in Brunswick and consists of 14
residential buildings from the mid-nineteenth century and one (1) relocated residence from the late
eighteenth century. It is significant under Criterion C in the area of architecture. The majority of the
buildings are in the Greek Revival style and other styles represented include Transitional Greek Revival-
Italianate, Italianate, and Colonial. Most of the buildings maintain their historic and architectural
integrity. Fourteen of them are till used for their original residential purpose and one (1) is used as alocal
historical society’s museum (Beard and Kaplan 1976).

The Federal Street Historic District is located south of the Project area in Brunswick and consists of
architecture from the late eighteenth, nineteenth and, early twentieth centuries. It is significant under
Criterion A in the area of education and Criterion C in the area of architecture. There are 138 residences
and building types within the historic district, the majority of which are in the Federal, Greek Revival, and
Colonia Revival styles. Many of these buildings are considered vernacular examples of their respective
style. The buildings within the district that are located on the Bowdoin College campus are the works of
architects of state and national importance including but not limited to Richard Upjohn, Henry Vaughn,
and McKim Mead and White (Beard and Shettleworth 1975).

As mentioned, the Androscoggin Swinging Bridge Historic District includes the Androscoggin Swinging
Bridge. It is significant under Criterion A in the areas in the areas of industry and community
development and under Criterion C in the area of engineering. The bridge was built in 1892 by John A.
Roebling's Sons Co., which was responsible for the construction of a number of suspension bridges
including the Brooklyn Bridge. The bridge provided a pedestrian connection between the industry in
Brunswick and new residential development for workersin Topsham. In 1936 the bridge was damaged in
aflood, destroying all therailings, original deck, and wood safety fence. Since the towers were till intact,
the remainder of the bridge was rebuilt. The Swinging Bridge Historic District was listed on the National
Register of Historic Places in 2004 (Mitchell 2003).

In addition to the Swinging Bridge Historic District, the Brunswick Project boundary contains the
following six historic resources, one of which is NRHP €eligible, and the rest are not eligible or not
determined (see Table 5.4.1.3-1). The NRHP €ligible Free/Black Bridge #0323 spans the Androscoggin
River is eligible for listing on the NRHP. This bridge was built in 1909 and consisted of a double deck
bridge with a single railroad track on the upper level and a single land road on the lower level. The lower-
level road portion was removed in 2010.

The Pegjepscot Project is not eligible for listing on the NRHP. The Maine Central Railroad portion that
gpans the Androscoggin River is also not eligible for listing on NRHP. The National Register of Historic
Places eligible for listing for the Frank J. Wood Bridge and the Brunswick-Topsham Dam have not been
determined.
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Table5.4.1.3-1: Historic Resources L ocated Inside the Project Boundary

MHPC

Inventory Name L ocation Construction Date NRHP Status

Number

064-0178 Androscoggin Spans Androscoggin River 1892, Alteration 1936 | Listed
Swinging Bridge

064-0171 Free/Black Bridge Spans Androscoggin River 1909, alteration 1957 Eligible
#0323 and c. 1950

435-0096 Pejepscot Dam Spans Androscoggin River c. 1895 Not Eligible

435-0093 Pejepscot Hydro East side of Androscoggin 1898 Not Eligible
Facility River

064-0173 Maine Central Spans Androscoggin River c. 1860-1861, Not Eligible
Railroad ateration 1909 &

19571957

NA Brunswick- Spans Androscoggin River c. 1908-1920 Not Determined
Topsham Dam

NA Frank J. Wood Spans Androscoggin River 1932, alteration 2008 Not Determined
Bridge

54.1.4 Project Nexus

The Historic Architectural Survey will provide information on historic resources located within the
Brunswick Project boundary. In accordance with Section 106, this information will support a
determination of eligibility for NRHP listing and determine potential effects to identified resources
created by the relicensing and continued maintenance and operation of the Project.

The information that is developed during the course of the survey will be used as the basis for preparing a
Historic Properties Management Plan (HPMP) if appropriate. Guiding BWPH's actions relating to
Section 106 during the term of the new license, the HPMP will discuss how to avoid potential adverse
effects or how they will be mitigated.

54.1.5 Methodology

BWPH will employ an architectural historian who meets the professiona qualification standards set forth
by the Secretary of the Interior for both Architectural Historians and Historians (36 CFR 861) to survey,
document, and evaluate al structures and facilities within the Project’s APE that are 50 years or older and
may be €ligible for listing on the NRHP and the Project’s direct and indirect effects on these historic
resources. The historic structures survey will consist of three steps:. (1) background research at the
MHPC, (2) the reconnaissance-level field survey to identify all resources 50 years or older within the
APE and entry of survey data and mapping into MHPC's online database, the CARMA, and (3) the
preparation of the architectural survey report.

All field investigation methods used will follow all applicable Federal and Maine guidelines, including
those contained in the Guidelines for Identification: Architecture and Cultural Landscapes - Federal and
Sate Regulatory Project Review Specific (MHPC 2013).
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Task 1. Background Research

Background research will be conducted on the history and development of the Project APE and its
surroundings for the preparation of an historic context spanning the colonia period to the present. This
context will help in the evaluation of each resource for NRHP eligibility. Published histories and previous
architectural and historical studies of Cumberland, Sagadahoc, and Androscoggin Counties will be
consulted, as well as historic maps and atlases of the three counties. At the MHPC in Augusta, survey
forms for al previously surveyed resources will be reviewed as well as cultural resource management
reports for any previous surveys conducted in the Project APE.

Task 2. Reconnaissance-L evel Field Survey

The field survey will be conducted at the reconnaissance level using the relevant MHPC structure survey
form (dwelling, barn, farmstead, linear, landscape, and post-WWIl). Photo documentation will include
digital photography of one or more views of the surveyed individual resources, and representative views
of building groups. Field numbers will be assigned to resources not previously surveyed. The locations of
al surveyed resources will be mapped on sections of the relevant USGS quadrangle maps, and the
surveyed resources will be entered into CARMA. Where applicable, information will be updated for
resources that were previoudly identified in CARMA and are in the APE.

Task 3. Architectural Survey Report

Following completion of the fieldwork, an Architectura Survey Report and Finding of Effects Report
will be completed using the MHPC Architectural Survey Report Form. This report will include
evaluations of eligibility, photograph table and disc of photo files, survey matrix, USGS map(s) with
properties identified, and hard-copy survey forms.

5.4.2 Prehistoric and Historic Archeological Resour ces Survey

The MHPC requested that BWPH conduct an archaeology survey of the Project APE. The MHPC
provided their study requests in letters dated October 11, 2023, and March 11, 2024. The MHPC stated in
their March 11, 2024, letter, “With regards to archaeological resources, the impoundment margins must
be subject to Phase | archaeological survey including subsurface testing in appropriate locations to
identify all archaeological sites around the impoundment margin that might erode over the term of the
license. Phase Il (site assessment) field work might also be necessary depending on the results of the
Phase | survey.” The MHPC defines the APE “as al land around the margin of the impoundment that
may be affected by erosion during the term of the future license.” They go on to note that, “when the
Project boundary is defined as an elevation, for example, the APE may extend above that elevation and
laterally outside of the Project boundary, if there is a potentially eroding landform that extends above the
Project boundary elevation.” For the purposes of this study plan, the APE will include lands enclosed
within the Project boundaries and/or lands located within 50 feet (15 m) of the edge of the riverbank,
whichever is the greater of the two areas, to ensure assessment of areas potentially affected by erosion.
The Project boundary follows the contour level of 42.0 feet above msl 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
also encloses the principal 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 a
total of approximately 348 acres.
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54.2.1 Sudy Goalsand Objectives

The goa of the archaeological study is to assist FERC in meeting its compliance requirements under
Section 106 of the NHPA (1966), as amended, by determining whether historic properties are present
within the Project’s APE. One objective of this study is to evaluate areas in the Project’s APE that have
not been previously surveyed for Prehistoric period and Historic period archaeological resources, and to
make recommendations about whether any additional archaeological sites that may be found are eligible
for listing to the NRHP. A second objective is to evaluate whether previously identified archaeological
sites that may extend into the APE meet eligibility criteriafor listing to the NRHP. These objectives were
defined in consultation with Dr. Arthur Spiess and Dr. Leith Smith at the MHPC.

5.4.2.2 Known Resource Management Goals

The NHPA requires that federal agencies, licensees, and those receiving federal assistance take into
account the effects of proposed undertakings on any resource that is listed on or is eligible for the NRHP.
If NRHP-€ligible properties are present in the APE, consultation on ways to avoid, minimize, or mitigate
adverse project effects must take place. One possible option for addressing adverse effects to such
properties involves preparing a Programmatic Agreement (PA) and drafting a HPMP that identifies how
adverse project effects on NRHP listed or eligible properties will be addressed. As the lead agency, FERC
is responsible for fulfilling the requirements of Section 106 in its decision to issue a new license to the
Project.

As stipulated by the regulations that implement Section 106 (36 CFR 800), the Maine SHPO represents
the interests of the State of Maine and its citizens and advises and assists FERC in determining the
significance of cultural resources within the APE. The SHPO administers cultural resource management
reviews under the National Historic Preservation Act (Section 106), which involves providing technical
guidance and professional advice on the potential impact of licensed projects, such as the Brunswick
Hydroelectric Project, on the state's historic, architectural, and archaeological resources.

5.4.2.3 Background and Existing Information

Archaeological survey work along this portion of the Androscoggin River drainage has resulted from both
professional archaeological surveys associated with cultural resource management and surveys conducted
by professional and advocational archaeol ogists for research purposes. Deborah B. Wilson, Steven L. Cox
and Bruce J. Bourque completed an archaeological survey of the Topsham side of the Androscoggin
River including approximately 7.5 km of shoreline from just north of the crossing of 1-95 south to just
above the Brunswick-Topsham Dam which overlaps the portions of the Project area. The Town of
Topsham Archaeological Project survey was completed from 1988 to 1989 and included portions of the
banks of the Androscoggin that landowners allow archaeologists to access as survey conducted by canoe
to look for evidence of eroding archaeological sites. Wilson, Cox and Bourque (1990) identified The
Sweat Site (Site 14.138) at the northmost extent of their survey on the eastern side of the river. This small
site was located in a single test hole that was expanded into a1 m by 0.5 m test unit that contained Late
Ceramic period to Contact period (CP7) pottery sherds and a piece of graphite. Additional testing around
the positive test unit at 5 m intervals did not produce any additional archaeological materias. It is
associated with the Late Ceramic to Contact period and falls within the Brunswick Hydro Project area.
Portions of Merrill 1sland were also included in their survey however, no other archaeological sites were
identified along the Androscoggin River or on theisland.

A second Prehistoric period site exists within the Project area and was reported by advocational
archaeologists Richard Doyle in 1984. Site 15.64 is located on the south side of the river just downstream
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of the Riverside Cemetery in the Town of Brunswick. It contains evidence of a Middle Archaic
occupation represented by an axe, scraper, and possible Neville type biface.

A third Prehistoric period site is located outside of the Project to the north in the Town of Topsham near
the intersection of Winter Street and the Maine Central Railroad Tracks. Site 15.365 is located at the
margin of an outwash plain that was truncated by the proto-Androscoggin River as it formed its bed by
downcutting through the extensive sand deposits in the site vicinity. The site is about 300 m distance from
the present course of the Androscoggin River, and the stream that borders the site’ s west side outlets into
the river adjacent to Merrill 1sland (Wilson and Spiess 1997:4-5). Wilson and Spiess suggested the site
may be akill where a deer or moose was taken and butchered by a small hunting party. The site covered a
34.25 m? area and was fully excavated by Wilson and Spiess. A biface fragment recovered suggests the
site may date to the Susquehanna period.

In 2019, Dr. J. N. Leith Smith of the MHPC completed Phase | and Phase Il archaeological investigation
of the south approach for the proposed Frank J. Wood Bridge Replacement Project in Brunswick, Maine
(Smith 2019). Review of the proposed project by the MHPC identified two areas of potentia
archaeological sensitivity on the west side of the south approach in Brunswick. The first area consisted of
an elevated parking lot immediately north of the east wing of the Cabot Mill building, and the second was
the upper riverbank immediately west of the existing bridge. Mechanical assisted excavation of the area
of potential effect in the parking lot revealed approximately five feet of fill that was probably deposited at
the time of the Cabot Mill expansion in 1892. Features identified in the area consisted of a section of early
19th-century stone foundation wall and a deposit of fractured foundation stone that probably derived from
mill construction. Neither feature, nor the associated archaeological deposits were considered to be
archaeologically significant. Investigation of the upper riverbank identified sand and gravel fill that was
probably deposited around 1980 when the current Brookfield hydroelectric facility was constructed.
MHPC concluded that due to filling and significant disturbance to the upper riverbank, no archaeological
properties would be impacted by the proposed project. (Smith 2019:ii).

In 2023 Backwoods Archaeological Resource Consulting, LLC completed a Phase | archeological survey
of the placement of a new waterline (approximately 1.18 km in length) across the Androscoggin River for
the Brunswick-Topsham Water District (Pelletier 2023). The route of the waterline ran from the Topsham
Water Facility on the eastern side of the river south to the river's edge and then approximately 0.4 km
south along the eastern bank of the river to the point of the river crossing. A directiona drill was used to
cross the river and then the line ran from the western bank of the river south and west to the Brunswick
Water Facility. Eight test holes were excavated along the eastern side of the river and two test holes were
excavated aong the western side. No cultural material was found and no historic properties were
impacted by the proposed project.

No Historic period archaeological sites are documented within the Project area. However, one
Euroamerican period site, Pegjepscot Settlement Site (ME 064-001) is located at the falls that mark the
downstream terminus of the Project. The Pejepscot Settlement was first established 1628 and was then
devastated by conflict with the indigenous population in 1676. A stone Fort Andros was built in 1688
north side of the river and later in 1715 Fort Pejepscot was built from the ruins of Fort Andros. Thefort is
described by Robert J. Hale in 1731 and it was dismantled ca 1737 (information take of MHPC site
inventory form). R. J. Hale visited the fort in 1731 and his observations are recorded in his “Journal of a
Voyage to Nova Scotia’ and published in Historical Collections of the Essex Institute Vol. XLII, No. 3,
pp. 217-244, July 1906. On August 29th, 1731, Hale described the site.

“Then wee Travalil’d over Land to Brunswick & gott to the Fort in about an hour. It Stands on
the W. Sde of Pejypscott Falls upon Ammariscoggin River, which empties itself into Kennebc the
fupposed Eastern Boundary of the Province of Maine. The Fort is built of Lime & Stone, incloses
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about a quarter acre of Land, only one Double houfe in it, no Guns have 2 or 3 in each Bastion,
the Walls about 12 feet high, is Commanded by Capt. Benj. Larraby, who has 15 soldiers under
him. Midway between this & Magquait is a large Meeting Houfe newly rais'd, tho’ the whole
Number of Families at Brunswick exceeds not 20 (Hale 1906:240).”

In the 19th century the location of these fortifications became the site of a series of cotton mills used
sequentially by the following companies, Brunswick Cotton Manufacturing Company, Maine Cotton and
Woolen Factory Company, The Brunswick Company and finally the Cabot Manufacturing Company.
Currently portions of the cotton mill buildings have been modified into office and retail space.

5.4.24 Project Nexus

The proposed investigation will provide information on any discovered archaeological sites located within
the Brunswick Project APE that are potentially eligible for listing to the NRHP and what potentia
adverse effects to eligible archaeological resources would be created by relicensing the continued
operation of the Project. If potential adverse effects are determined, the information that is developed
during the survey will be used as the basis for preparing an HPMP if appropriate. Guiding the BWPH's
actions relating to Section 106 during the term of the new license, any HPMP will discuss how to avoid
potential adverse effects or how they will be mitigated.

5.4.25 Methodology

All the field investigation methods used will follow all applicable Federa and Maine guidelines,
including those contained in the Maine Historic Preservation’s website (http://www.state.me.ussMHPC).
All methods used to conduct surveys for archaeological sites or for the NRHP-eligibility evaluation of
sites will conform to MHPC guidelines
(http://www.state.me.us/mhpc/archaeol ogy/professional /rules.html and
http://www.state.me.us/mhpc/archaeol ogy/professinal/context.html).

5.4.2.6 Prehistoric Archaeological Survey

BWPH will conduct a phased survey of prehistoric archaeology sites within the Project APE. This survey
will build on existing information on Prehistoric period resources within the Project boundary and
previous archaeological research conducted within and around the Project and will include the five tasks
described after the summary of existing information present below.

Task 1. Development of a Sensitivity Model

The first task will include background research that includes the examination of archaeological site files,
cultural resources reports, soil maps, geologic maps, and topographic maps in order to develop a
Prehistoric period archaeological sensitivity model. Models of Prehistoric period human occupation in
Maine suggest that people utilized a variety of environments and ecotones to procure food and other
resources and show that some areas were more attractive than others to establish camps and villages.
Environmental settings typically associated with Prehistoric period occupation include maor rivers or
creek valleys, rock shelters, springheads, stream confluences, well-drained lands along secondary streams,
and bedrock outcrops for lithic resource procurement. Other factors include elevation, slope gradient,
aspect, stream order, distance from fresh water, landform, soil type, and soil drainage. The sensitivity
model will aid in identifying the probable locations of Prehistoric period archaeological sites within the
APE.
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Task 2. Field Reconnaissance

Field reconnaissance of the Project APE will be conducted to confirm the sensitivity model and eliminate
areas from further study as warranted. The field reconnaissance will consist of visual examination of
selected portions of the Project areas, focusing primarily on landforms that have the greatest potential to
contain archaeological resources, and that may be subject to erosion over the term of the license, as well
as confirming areas of disturbance, steep slope, and wetlands, which would have little potential to contain
in situ buried archaeological resources.

Task 3. Phase |A Report Development

A Phase |A report that contains a record of consultation with the MHPC, a summary of background
research, Prehistoric period contexts for the Project environs, a description of the sensitivity model, the
methods and results of Phase |A reconnaissance, maps of the APE, and recommendations to conduct
additional investigations will be completed and sent to the SHPO and tribes (if applicable) for comment.
The Phase IB archaeologica survey would be conducted in accordance with the results and
recommendation of the Phase | A study and after consultation and concurrence with the SHPO.

Task 4. Phase IB Fieldwork

Phase IB testing will be undertaken in locations within the Project APE that are senstive for
archaeological resources and that are experiencing erosion or that may be subject to erosion over the term
of the license. The methods used to sample these areas are those approved by the MHPC and include
excavation of 50 x 50 cm shovel test pits and 1 x 1 m square test units in those contexts where aluvia
sediments are present and where deeper excavation is necessary to samples sediment for archaeological
materials below 1.0 m below the ground surface.

Any artifacts discovered during field work will be cleaned, cataloged, and analyzed to determine age and
archaeological cultura affiliation. All materials and records will be deposited in an MHPC approved
facility within the state of Maine.

Task 5. Phase |B Report Devel opment

The Phase IB report will document al excavation undertaken within the Project’s APE. It will describe
methods and results including all Prehistoric period archaeological site finds made during excavation. All
testing areas will be GIS located with a Tablet and Geode Antenna and documented with maps suitable
for review by the MHPC. The report will also make recommendations regarding whether any of the sites
discovered should receive additional archaeological investigation to determine whether they are
potentially eligible for eigible for listing in the NRHP. The completed report will be sent to the SHPO
and tribes (if applicable) for comment.

5.4.2.7 Historic Archaeological Survey

BWPH will conduct a phased survey of prehistoric archaeology sites within the Project APE. This survey
will build on existing information on Prehistoric period resources within the Project boundary and
previous archaeological research conducted within and around the Project and will include the five tasks
described after the summary of existing information present below.
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Task 1. Development of a Sensitivity Model

The first task will be based mainly on cartographic evidence gathered from historic maps. These
cartographic resources pinpoint the location of dwellings, schools, mills, churches, cemeteries, roads, and
railroads providing the archaeologist with a ready point of comparison between past and present
landscapes. Historical archaeologists can also review secondary sources such as town histories,
photographs, and newspapers to provide a larger historical context for a Project APE. The sensitivity
assessment also includes a site file search for known archaeological sites near the Project. There are no
known Historic period archaeological sites within the Project APE. Locations that are considered
sensitive for Historic resources are associated with the following variables:

¢ documented existence of sites (e.g., homesteads, farmsteads, schools, churches, town
halls, cemeteries) through primary, secondary, or cartographic resources

e presence of known sites (whether extant, aboveground representations of early
architecture, or documented archaeological site)

e proximity to transportation systems (roads, railroads, major rivers, and streams) and
potable water sources

¢ linkage to other resources (such as stone for quarrying, clay sources for brick or
ceramics, or metal ores)

Historic archaeological resources typically exist along transportation corridors, specificaly roads and
rivers. Environmental conditions, such as waterpower and land suitable for agriculture, also affect site
location.

Task 2. Field Reconnaissance

Field reconnaissance of the Project APE will be conducted to confirm the sensitivity model and eliminate
areas from further study as warranted. The field reconnaissance will consist of visual examination of
selected portions of the Project areas, focusing primarily on landforms that have the greatest potential to
contain archaeological resources, and as well as confirming areas of disturbance, steep dope, and
wetlands, which would have little potential to contain in situ buried archaeological resources. The field
reconnaissance will document through photographs and GIS mapping the location of any aboveground
historic features indicative of Historic period sites.

Task 3. Phase |A Report Development

A Phase |A report that contains a record of consultation with the MHPC, a summary of background
research, Historic period contexts for the Project environs, a description of the sensitivity model, the
methods and results of Phase IA reconnaissance, maps of the APE, and recommendations to conduct
additional investigations will be completed and sent to the SHPO for comment. The Phase IB
archaeological survey would be conducted in accordance with the results and recommendation of the
Phase | A study and after consultation and concurrence with the SHPO.

Task 4. Phase | B Fieldwork

Phase IB testing will be undertaken in locations within the Project APE that are sensitive for Historic
period archaeological resources and that are experiencing erosion or that may be subject to erosion over
the term of the license. The methods used to sample these areas are those approved by the MHPC and
include excavation of 50 x 50 cm shovel test pits and detail mapping of any aboveground resources.
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Any artifacts discovered during field work will be cleaned, cataloged, and analyzed to determine age and
archaeological cultural affiliation. All materials and records will be deposited in an MHPC approved
facility within the state of Maine.

Task 5. Phase |B Report Devel opment

The Phase IB report will document all excavation undertaken within the Project’s APE. It will describe
methods and results including all Precontact period archaeological site finds made during excavation. All
testing areas will be GIS located with a Tablet and Geode Antenna and documented with maps suitable
for review by the MHPC. The report will also make recommendations regarding whether any of the sites
discovered should receive additional archaeological investigation to determine whether they are
potentially eligible for eligible for listing in the NRHP. The completed report will be sent to the SHPO for
comment.

5.4.3 Study Schedule

The research and reconnaissance-level field work for the historic architectural survey will occur in the
summer and fall of 2025. A draft report will be prepared for comment by the SHPO, and the final report
will be included in the ISR. Per MHPC guidelines, the report will contain a description of the Project, a
statement of the methods used in the survey, a historic cultural overview of the resources, the results of
the survey (i.e., descriptions of any historic architectural resources that are identified), recommendations
regarding digibility for the NRHP, and finding of effects. The report will be filed with the SHPO and
FERC as a Privileged document along with a draft HPMP.

The Phase |A archaeology surveys are currently planned for the spring and summer of 2025, with draft
Phase |A study reports anticipated in the fall of 2025 for comment by the SHPO, and the final report will
beincluded in the ISR. The Phase | A archaeology survey reports will contain a detailed scope of work for
Phase IB archeological fieldwork, if necessary. Phase IB fieldwork will be conducted in the spring of
2026. Draft reports will be prepared for comment by the SHPO and tribes (if applicable), which will be
included in Updated Study Report that will be available in 2027. Follow-up Phase Il studies to identify
whether any of the archaeological sites discovered during Phase | survey are eligible for listing to the
NRHP would occur in the summer-fall of 2027, if necessary. Following review, a final Phase Il report
will be provided to the SHPO, tribes (if applicable), and FERC as a Privileged document.

The final historic architectural survey report, the Phase | archaeological survey reports, and any necessary
Phase 11 archaeological survey reports will be used to create a draft HPMP as part of the draft license
application. The draft HPMP will be delivered to the SHPO, FERC, and tribes (if applicable), and will be
available to the public (excluding site locations sensitive information). A revised HPMP will be
completed and filed with the appropriate entities at the time of filing the final license application.

54.4 Cost and Level of Effort
The estimated cost for completion of the historic architectural and Phase IA archaeology surveys is

approximately $55,000. BWPH believes that the proposed level of effort is adequate to obtain initial
information on cultural resources within the Project APE.
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June 18, 2024

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

Washington, D.C. 20426

RE: Comments on Brookfield White Pine Hydro LLC’s Pre-Application Document for the
Brunswick Hydroelectric Project (P-2284), FERC’s Scoping Document, and ILP Study
Requests

Dear Acting Secretary Reese:

On February 21, 2014, Brookfield White Pine Hydro LLC (Brookfield or BWPH) issued a
Notice of Intent to file a license application and Pre-Application Document (PAD) for the
Brunswick Hydroelectric Project (P-2284). On April 16, 2024, FERC issued its Scoping
Document 1, soliciting comments and study requests.

Attached for filing, please find our comments on the PAD and Scoping Document. In addition,
we are including requests for five studies. If you have any questions or need additional
information, please contact Matt Buhyoff (Matt.Buhyoff(@noaa.gov).

Sincerely,

Judip €. Ovrhar

Jennifer Anderson
Assistant Regional Administrator
for Protected Resources

Attachment (Comments/Study Requests)

cc: Service List
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Attachment to June 18, 2024 Letter
Brunswick Relicensing
National Marine Fisheries Service Comments and Study Requests

1 PROJECT BACKGROUND

The Brunswick Hydroelectric Project (Brunswick or Project) is the first obstruction on the
Androscoggin River, spanning the width of the river in the towns of Brunswick and Topsham,
Maine. The project consists of a dam, spillway, fish passage facilities, a powerhouse containing
three propeller-style turbine generators, and ancillary equipment. The project has a normal pool
elevation of 39.4 feet, has a reservoir surface area approximately 300 acres extending 4.5 miles
upstream.

2 FEDERAL STATUTORY REQUIREMENTS

We have a long-term interest in the relicensing of the project and the measures to protect and
enhance fisheries resources that will be included as elements of the federal license. Our
responsibilities in this matter are codified under our authorities pursuant to the Fish and Wildlife
Coordination Act (16 U.S.C. §661 et seq.), which requires that the federal action agency give
great weight to the comments of federal and state resource agencies; the Endangered Species Act
(16 U.S.C. §1531 et seq.) of 1973 as amended, which requires Federal agencies to ensure that
any action they authorize, fund, or carry out is not likely to jeopardize the continued existence of
any listed species or adversely modify designated critical habitat; the Magnuson-Stevens Fishery
Conservation and Management Act (50 CFR 600.920), which requires consultation between the
federal action agency and the National Marine Fisheries Service (NMFS) for projects that affect
essential fish habitat; and the Federal Power Act 16 U.S.C. §803 and 811, for the protection of
anadromous fish resources and their habitat affected by the licensing, operation, and maintenance
of hydroelectric projects.

3  RESOURCES UNDER NMFS JURISDICTION

NMES is a trustee for coastal and living marine resources, including commercial and recreational
fisheries; diadromous species; marine mammals, and marine, estuarine, and coastal habitat
systems. Estuary and coastal riverine habitat systems, including rivers such as the
Androscoggin, provide an integral component of significant ecological functions for the larger
marine environment. Estuaries and coastal rivers support many living marine resources. Species
such as alewife (4losa pseudoharengus), blueback herring (Alosa aestivalis), American shad
(Alosa sapidissima), Atlantic salmon (Salmo salar), sea lamprey (Petromyzon marinus), and
American eel (Anguilla rostrata) rely on rivers and estuaries, including the Androscoggin, for
refuge, spawning, rearing and nursery habitat.

Our work is guided by two core mandates — to ensure the productivity and sustainability of
fisheries and fishing communities through science-based decision-making and compliance with
regulations, and to recover and conserve protected resources through the use of sound natural
and social sciences and compliance with regulations.

4 PROTECTED SPECIES IN THE PROJECT AREA

We are dedicated to managing, conserving, and rebuilding populations of endangered and
threatened marine and anadromous species in rivers, bays, estuaries and marine waters of the
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United States. The following species protected under the ESA occur in the Androscoggin River:
Gulf of Maine distinct population segment (GOM DPS) of Atlantic sturgeon (Acipenser
oxyrinchus oxyrinchus), shortnose sturgeon (Acipenser brevirostrum) and the GOM DPS of
Atlantic salmon (Sa/mo salar). Additionally, the project area includes critical habitat designated
for the GOM DPS of Atlantic sturgeon and the GOM DPS of Atlantic salmon.

Atlantic salmon

The GOM DPS of Atlantic salmon is listed as endangered under the ESA (65 FR 69459 and 74
FR 29344). The GOM DPS includes all anadromous Atlantic salmon whose freshwater range
occurs in the watersheds from the Androscoggin River northward along the Maine coast to the
Dennys River. Included are all associated conservation hatchery populations used to supplement
these natural populations. The Brunswick Project is located within the GOM DPS of Atlantic
salmon and thus has the potential to affect the species. The overarching goal of NMFS and the
U.S. Fish and Wildlife Service (USFWS) (collectively, the Services) with respect to endangered
Atlantic salmon is to recover the species and conserve the ecosystem in which they depend.
While adult returns are low, we fully expect that Atlantic salmon will continue to be present in
the Androscoggin River during the term of any new license issued by the Federal Energy
Regulatory Commission (FERC). As such, potential project effects to listed Atlantic salmon
during the term of the new license must be addressed within the context of this licensing
proceeding.

Coincident with the June 19, 2009 endangered listing, we designated critical habitat for the GOM
DPS of Atlantic salmon (74 FR 29300). The Brunswick Project is located within designated
critical habitat for Atlantic salmon.

In February 2019, the Services jointly issued a Recovery Plan for the GOM DPS of Atlantic
salmon!. The Recovery Plan presents a recovery strategy based on the biological and ecological
needs of the species as well as current threats and conservation accomplishments that affect its
long-term viability. The plan uses the Recovery Enhancement Vision (REV) approach and
focuses on the three statutory requirements for recovery plans. These include site-specific
recovery actions, objective, measurable criteria for delisting, and time and cost estimates to
achieve recovery and intermediate steps. The Recovery Plan is based on two premises: first, that
recovery must focus on rivers and estuaries located in the GOM DPS until the Services have a
better understanding of the threats in the marine environment, and second, that survival of
Atlantic salmon in the GOM DPS will be dependent on conservation hatcheries through much of
the recovery process. In addition, the scientific foundation for the plan includes conservation
biology principles regarding population viability, an understanding of freshwater habitat
viability, and threats abatement needs.

Atlantic sturgeon

Atlantic sturgeon occur in the project area below the Brunswick Dam. On February 6, 2012,
NMES listed five DPSs of Atlantic sturgeon under the ESA: Gulf of Maine (GOM), New York
Bight (NYB), Chesapeake Bay (CB), Carolina, and South Atlantic (77 FR 5880 and 77 FR

' USF WS, & NMEFS. (2019). Recovery Plan for the Gulf of Maine Distinct Population Segment of Atlantic Salmon
(Salmo salar): Final Plan for the 2009 ESA Listing. US Fish and Wildlife Service, National Marine Fisheries
Service.
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5914). The GOM DPS is listed as threatened, and the New York Bight, Chesapeake Bay,
Carolina, and South Atlantic DPSs are listed as endangered. Only individuals from the GOM
DPS are expected to occur in the project area. In 2017, we designated critical habitat for all five
DPSs (82 FR 39160; August 17,2017). Critical habitat designated for the GOM DPS includes
the Androscoggin River mainstem from the Brunswick Dam downstream to where the mainstem
river drainage discharges into Merrymeeting Bay and thus includes the project area below the
Dam.

Shortnose sturgeon

Shortnose sturgeon occur in the project area below the Brunswick dam. Shortnose sturgeon were
listed as endangered in 1967 (32 FR 4001), and the species remained on the endangered species
list with the enactment of the ESA in 1973. The Shortnose Sturgeon Status Review Team
published a Biological Assessment for shortnose sturgeon in 2010. The report summarized the
status of shortnose sturgeon within each river and identified stressors that continue to affect the
abundance and stability of these populations?.

5 NOAA COMMENTS ON THE PRE-APPLICATION DOCUMENT (PAD)
Based on our review of the PAD submitted by Brookfield, we offer the following comments:

5.1 PAD, section 2.1 Process Plan and Schedule

Review of the Initial Study Report, with an anticipated submittal on January 1, 2026, will
determine whether an additional study season is necessary. We understand that the process plan
and schedule proposed by Brookfield is largely defined by regulatory milestones. However, per
the process plan included in the PAD, following the issuance of the Initial Study Report,
stakeholders will not have an opportunity to begin resolving any potential disagreements until
March 2, 2026, with any resolution from FERC not occurring until May 1, 2026. Typically,
migration of sea run fish in the Androscoggin River begins between the middle and end of April
every year. As currently proposed, the schedule will not allow for the determination regarding
the necessity for additional studies or modifications to existing studies until after much of the
2026 spring migration season, thereby largely precluding the opportunity for studies in 2026. As
a result, the proposed schedule could result in the study phase of the relicensing process taking a
year longer than necessary, or could unnecessarily bias FERC’s determination against requiring
needed additional information in order to maintain an expeditious licensing schedule. We
encourage Brookfield to file its Initial Study Report well in advance of January 1, 2026 to avoid
any such potential conflicts.

5.2 PAD Section 3.3.7 Fish Passage Facilities

On page 19, Brookfield notes that the fishway operates under an “interim informal agreement”
where “MDMR [Maine Department of Marine Resources] voluntarily operates the fishway from
May 1 to July 31 annually, and BWPH operates it for the remainder of the fish passage season.”

2 Shortnose Sturgeon Status Review Team. SSSRT. 2010. A Biological Assessment of shortnose sturgeon
(Acipenser brevirostrum). Report to National Marine Fisheries Service, Northeast Regional Office. November 1,
2010. 417 pp.
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NMFS Comment:

Brookfield’s description of fishway operations is insufficient to determine exactly how
the fishway is operated under its “interim informal agreement” with MDMR. As such,
please describe specific fishway operations throughout the year, including, but not
limited to, specifics such as: 1) The diel and weekly timing fishway operation (e.g., when
the fishway open and when it closes); 2) the seasonal timing and daily timing of trap and
truck operations; 3) a description of lift cycle timing throughout the fish passage season.

On page 20, Brookfield notes that “although the vertical slot fishway is designed to run
volitionally, BWPH does not operate it in a volitional manor to prevent the passage of invasive
species.”

NMFS Comment:

Please describe under what license requirement or other agreement Brookfield operates
the Brunswick fishway to prevent the volitional/swim-through passage of migratory
species. Given that the fishway operates such that volitional/swim-through passage is
precluded, please include additional information regarding operation of the existing
fishway during times when trap and truck operations are not active, including, but not
limited to: 1) the periodicity of operations where the facility prevents fish passage into
the headpond; and 2) specifics surrounding invasive species sorting/culling operations.

On page 20, Brookfield states: “...an additional 70 cfs passed via a gravity fed pipe from the
headpond to a diffusion area at the lower end of the fishway...”

NMFS Comment:
It is our understanding that the auxiliary water system does not come from the headpond,
but rather the fishway exit flume.

5.3 PAD Figure 5.2.1.2-1

Please provide flow duration curves utilizing data from the previous 10 years only, as this more
recent data better represents the current and expected future flow regime given changing climate
conditions.

5.4 PAD Section 5.3.5.9

On page 129, Brookfield states: “the suggested provisions for design, installation, and operation
of fish passage facilities [in MDMR’s draft Fisheries Management Plan (draft FMP)] are
inconsistent with the current SPP and terms of the existing FERC license.”

NMFS Comment:

Our consultation under section 7 of the Endangered Species Act on the continued
operation of the Brunswick Project pursuant to Brookfield and FERC’s 2019 Species
Protection Plan was predicated on Brookfield’s voluntary request to amend its existing
project license to incorporate measures to help protect ESA listed salmon and sturgeon.
Because Brookfield did not propose them, our 2021 Biological Opinion® did not consider
all of the provisions for fish passage improvements contained in MDMR’s draft FMP.

3 FERC Accession #: 20211228-5096



However, we would gladly consult with Brookfield and FERC at any time on additional
operational improvements and fish passage facilities to benefit both Atlantic salmon and
co-evolved diadromous species, which are a defined feature of federally-designated
critical habitat for Atlantic salmon. Therefore, we would like to clarify that the measures
defined in the current SPP are not currently, nor ever will be, an impediment to any
suggestions for the improvement of fish passage at the Brunswick Project.

5.5 PAD 6.2.3.2 Proposed Studies
Please ensure that any proposed CFD modeling study utilizes modeling that is three-dimensional,
as opposed to depth-averaged.

6 COMMENTS ON FERC’S SCOPING DOCUMENT 1
Based on our review of FERC’s Scoping Document 1 (SD1), we offer the following comments:

6.1 Section 3.5.3 Project Decommissioning

On page 19, SD1 indicates that project decommissioning is not a reasonable alternative to
relicensing the project with appropriate environmental measures. The Brunswick Project directly
affects endangered Atlantic salmon, Atlantic sturgeon, and shortnose sturgeon and critical habitat
designated for Atlantic salmon and Atlantic sturgeon. The 2009 listing rule for Atlantic salmon
specifically highlighted dams as one of three most significant threats contributing to the decline
of Atlantic salmon in Maine. Hydropower dams in the Merrymeeting Bay Habitat Recovery
Unit significantly impede the migration of Atlantic salmon and other diadromous fish and either
reduce or eliminate access to roughly 352,000 units of historically accessible spawning and
rearing habitat. The 2019 Recovery Plan for the GOM DPS of Atlantic salmon lists dam
removals within threats-based criteria necessary to eliminate the threat of extinction and to
support a recovered GOM DPS of Atlantic salmon. Dam removal is also a specific recovery
action for increasing the carrying capacity for Atlantic salmon to support a growing and self-
sustaining population. Furthermore, we note that project decommissioning with dam removal is
the only alternative that would completely eliminate the threat to Atlantic salmon and their
critical habitat posed by the Brunswick Project. While we do not consider the Brunswick Dam
to be an impediment to sturgeon passage (given its location at natural falls considered to be the
likely historic upstream limit of the range of these species), project operations affect critical
habitat designated for Atlantic sturgeon and have the potential to affect spawning and rearing
habitat, spawning behavior, and early life stage development for Atlantic and shortnose sturgeon.
As such, we recommend the Commission consider project decommissioning with removal as a
reasonable alternative in its NEPA analysis.

7 REQUESTED STUDIES

Study 1: Evaluation of Stranding Risk/Bathymetry Study

The area below the approximately 322-feet-long spillway section of the project includes a
substantial ledge area that could pose a risk for stranding certain species and life stages of up-
and downstream migrating fish. Brookfield has previously acknowledged this potential risk. On
page 119 of the PAD, Brookfield notes that its Final Species Protection Plan (Final SPP), filed
on December 31, 20194 included a proposal to “conduct a bathymetry study of the below [sic]

4 Brookfield White Pine Hydro LLC (BWPH). 2019. Species Protection Plan for Atlantic Salmon, Atlantic
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the Project spillway to investigate potential for and possible solutions to, fish stranding.” To our
knowledge, Brookfield has not yet conducted this study. As such, we are requesting a study
consistent with the study proposed by Brookfield in its SPP. However, whereas that
proposed/required study was specific to the species considered in the Endangered Species Act
(ESA) consultation (i.e., Atlantic salmon, Atlantic sturgeon, and shortnose sturgeon), we request
that this study be expanded to include alewife, American shad, and blueback herring.

Study Plan Criteria

1.

The goal of the study is to evaluate: 1) the effect of project operations and the physical
configuration of the project spillway(s) on stranding risk of up- and downstream
migratory fish, specifically: Atlantic salmon, Atlantic sturgeon, shortnose sturgeon,
alewife, American shad, and blueback herring; and 2) identify alternatives, as necessary,
to mitigate for stranding risk.

NMES is a federal resource agency with a mandate to protect and conserve fisheries
resources and associated habitat. Resource management goals and plans are codified in
our regulatory statutes. We rely on the best available data to support conservation
recommendations and management decisions. Data sought in this study are not readily
available. This study is an appropriate request for the pre-application period.

The requestor, NMFS, is a federal resource agency.

Information in the PAD was not sufficient to evaluate the potential for Project-related
stranding effects, nor to identify suitable alternatives to mitigate such effects.
Brookfield’s 2019 SPP proposes a study to investigate the potential for and possible
solutions to fish stranding at the projects, but to our knowledge, that study has not yet
been performed. Our December 2021 Biological Opinion® recognized that project
operations could result in the potential for stranding of sturgeon in downstream pools
during maintenance and/or replacement of flashboards in the spring and for salmon in the
ledges downstream of the dam. There is no information regarding the potential risk for
stranding of up- and downstream migrating alewife, blueback herring, or American shad.

As described above, the project is configured such that the spillway section is directly
upstream of perched ledge (formerly a natural falls). Project operations dictate the timing
and magnitude of flows downstream of the spillway. Under certain hydraulic conditions,
with influence from project operations, areas of the perched ledge may be passable to
certain species and lifestages of upstream migrating species and is accessible to
downstream migrating fish when/if project operations allow for spill. When the project
restricts flow to the spillway, stranding of fish in pools downstream of the spillway could
occur. This study will assist FERC in identifying the risk of stranding by species and
lifestage and provide information relevant to the development of mitigation measures to
reduce or eliminate stranding risk.

We anticipate that the study would entail two phases. The first phase of the study would
require a desktop analysis of stranding risk potential for up- and downstream migrating

Sturgeon, and Shortnose Sturgeon at the Brunswick and Lewiston Falls Projects on the Androscoggin
River, Maine. 128 pp.
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fish (species identified above) throughout the fish passage season (~ early April to mid-
November). Risk potential could be defined using known project operations for each
month under varying hydraulic conditions (e.g., low, middle, high flow) combined with a
subjective-style expert analysis of risk of stranding based upon species- and lifestage
specific characteristics (e.g., migratory timing, swimming ability, etc.). The second
phase of the study would require a bathymetric survey of the spillway paired with flow-
modeling information (i.e., HEC-RAS or similar model) and/or visual surveys of the
spillway during “high risk” periods identified in the first phase.

7. Both a desktop analysis and field work would be required over the course of a year to
complete our requested study. We estimate that this study would cost roughly $30,000.
The level of effort and cost of the recommended study is commensurate with a project the
size of the Brunswick Project and the likely license term. Both stranding evaluations and
bathymetric surveys are common studies, generally accepted in the scientific community.
Brookfield has not proposed any alternatives to this study.

Study 2: Upstream and Downstream Passage Alternatives Study (Modification of Proposed
Study)

Page 227 of Brookfield’s PAD indicates that it is proposing the following study:
Upstream and Downstream Passage Alternatives Study
BWPH is proposing to conduct an Upstream and Downstream Passage Alternatives Study
that will include evaluations of previously conducted telemetry studies at the Project, an
evaluation of the existing upstream and downstream fish passage facilities at the Project as
compared to agency design criteria, a desktop evaluation of entrainment potential, as well
as an evaluation of potential upstream and downstream passage alternatives. The study
results will be used to identify potential measures and/or modifications, as necessary, for
improving upstream and downstream fish passage at the Project.

We agree with Brookfield that existing information regarding the project’s effects on fish
passage unequivocally demonstrate a need to develop a wide range of alternatives to
significantly improve the safety, timeliness, and effectiveness of fish passage at the Brunswick
Project. However, the study as currently proposed is insufficient to adequately inform the
development of alternatives. As such, we are requesting three additional studies that will inform
the development of alternatives: 1) Upstream Behavior, Movement, and Project Interaction
Study; 2) Upstream Passage of Sea Lamprey; and 3) Downstream Fish Passage Effectiveness for
Adult and Juvenile Alosines. As we describe in the study requests below, the information
derived from our requested studies will be necessary to adequately inform the development of
up- and downstream passage alternatives. Additionally, the study, as proposed, does not contain
enough detail to adequately define its goals and objectives, nor whether the methodology would
be suitable to achieve the stated goals and objectives.

In addition to those studies, we are requesting modifications to the above proposed study:

1) As indicated above, we are requesting three studies (below) to inform the development of
adequate alternative: 1) Upstream Behavior, Movement, and Project Interaction Study; 2)
Upstream Passage of Sea Lamprey; and 3) Downstream Fish Passage Effectiveness for Adult



and Juvenile Alosines. We are also requesting the following modification to the proposed study
[modification in bold italics]:
BWPH is proposing to conduct an Upstream and Downstream Passage Alternatives
Study that will include evaluations of previously conducted telemetry studies at the
Project, aswell as the results of the 1) Upstream Behavior, Movement, and Project
I nteraction Study; 2) Upstream Passage of Sea Lamprey; and 3) Downstream Fish
Passage Effectiveness for Adult and Juvenile Alosines.
2) Brookfield’s proposed study includes insufficient detail regarding the goals and objectives or
proposed methodology. Our agency is an active participant in the relicensing of the Worumbo
Hydroelectric Project (FERC No. 3428), the third dam upstream on the Androscoggin River. On
September 28, 2021, FERC issued a Study Plan Determination for that project, which included
an approval for Brown Bear Il Hydro, Inc’s (BB2H) proposed downstream passage alternative
study®. We recommend that Brookfield modify its proposed Upstream and Downstream
Passage Alternatives Study to incorporate elements of BB2H’s Downstream Passage
Alternatives Study’. At a minimum, we recommend the following inclusions:

e A more clearly defined goal that specifies that the study will determine conceptual
options and expected performance for improved up- and downstream passage that will
reduce delay, increase passage efficiency, and increase survival for American eels,
blueback herring, alewives, American shad, Atlantic salmon, and sea lamprey.

e A more clearly defined methodology that includes specifications of resource agency
consultation during each stage/task of the study. The adequate development of
alternatives will require subjective expert analysis and interpretation of data and
consultation regarding engineering designs suitable to achieve objectives for multiple fish
species, including endangered Atlantic salmon.

¢ Ensure that any alternatives are consistent with current fish passage guidelines published
by the Services.

Study Plan Criteria

1. As described above, our requested goal of the study is to determine conceptual options
and expected performance for improved up- and downstream passage alternatives that
will reduce delay, increase passage efficiency, and increase survival for American eels,
blueback herring, alewives, American shad, Atlantic salmon, and sea lamprey.

2. NMEFS is a federal resource agency with a mandate to protect and conserve fisheries
resources and associated habitat. Resource management goals and plans are codified in
our regulatory statutes. We rely on the best available data to support conservation
recommendations and management decisions. Data sought in this study are not readily
available. This study is an appropriate request for the pre-application period.

3. The requestor, NMFS, is a federal resource agency.

4. As described above, information provided in the applicant-proposed study does not
sufficiently define explicit goals and objectives, nor does it provide sufficiently detailed
methodology to determine whether the study could reasonably achieve its stated goals
and objectives. More detail is needed to ensure that any approved Passage Alternatives

¢ FERC Accession #: 20210928-3001
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study is adequate to inform the Commission and stakeholders of feasible and effective
alternatives for the protection, mitigation, and enhancement of migratory fish.

The operation of the Brunswick Project directly affects the up- and downstream passage
of migrating fish. Existing information demonstrates a need to develop a wide range of
alternatives to significantly improve the safety, timeliness, and effectiveness of fish
passage at the project.

As described above, the study proposal does not adequately specify goals or objectives,
nor does it include methodology with sufficient specificity. At a minimum, we request a
modification of the study proposal to incorporate the elements described above.
Additionally, we request that the proposed Upstream and Downstream Passage
Alternatives Study be modified to more closely resemble the goals and methodology
presented in the Worumbo Project’s Downstream Passage Alternatives Study, a
relicensing study approved by the Commission in 2021. As such, this modification is
consistent with generally accepted practice.

On page 66 of the PAD, Brookfield estimates that the study would be conducted over the
course of a year and would cost between $45,000 and $90,000. We do not anticipate that
our requested modifications would result in any substantial changes to this cost estimate.

Study 3: Upstream Behavior, Movement, and Project Interaction Study

Existing information documents that project effects result in poor or no passage of upstream
migrating alosines (American shad, blueback herring, and river herring). For this reason,
Brookfield is proposing a study of upstream passage alternatives. However, existing information
is insufficient to adequately inform the development of upstream alternatives. Therefore, we are
requesting this study to fill in information gaps necessary to produce robust, well-informed
alternatives to upstream fish passage.

Study Plan Criteria

1.

The goal of this study is to assess the project-related effects on alosine (American shad,
blueback herring, and river herring), behavior in and downstream of the project tailrace.
The objectives of the study are to:

Assess alosine distribution and movement in the project’s tailrace and the proximal
downstream river reach.

Assess alosine utilization of the existing project fishway, the effectiveness of the existing
fishway entrance, and alosine movement near potential alternative fishway entrance
locations.

Determine extent of alosine behavioral modification due to project-induced passage
delay.

Assess passage outcomes following alosine behavioral modification as it relates to the
presence of predators such as striped bass (Morone saxatilis).

NMEFS is a federal resource agency with a mandate to protect and conserve fisheries
resources and associated habitat. Resource management goals and plans are codified in
our regulatory statutes. We rely on the best available data to support conservation
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recommendations and management decisions. Data sought in this study are not readily
available. This study is an appropriate request for the pre-application period.

3. The requestor, NMFS, is a federal resource agency.

4. Existing information, including that which is provided in the PAD, documents that the
Brunswick facility is ineffective for upstream migrating alosines (whole station
effectiveness = 5.9% for river herring and 0% for American shad). However, while
information from the January 2023 radio telemetry studies® were sufficient to define
project effects on the effectiveness of upstream fish passage, they are insufficient to
adequately define the causal mechanisms relative to the inefficiency of passage at the
site, and thus, they are insufficient to adequately inform the development of alternatives,
a study proposed by Brookfield. More detailed information regarding the movement of
alosines in the project tailrace is necessary to ensure that any approved Passage
Alternatives study is adequate to inform the Commission and stakeholders of feasible and
effective alternatives for the protection, mitigation, and enhancement of migratory fish.

5. Diadromous species use rivers to migrate between ocean and freshwater habitats to
complete their life history. Dams impede or block this migration and the configuration
and unique operations of dams can impact migratory behavior. The requested study will
provide critical information that will support the development of feasible and appropriate
fish passage alternatives at the Project.

6. We recommend utilizing acoustic telemetry methods for this study including both two-
dimensional (2D) and three-dimensional (3D) tracking, with passive receivers, as well as
CFD modeling information from Brookfield’s proposed Computational Fluid Dynamics
Modeling — Upstream and Downstream Passage study. Brookfield should tag a
statistically significant number of adult river herring (blueback herring and alewife) and
American shad during the migration run of each species at the Project.

Fish should be collected, tagged, and released downstream of the Project. River herring
species should be tagged in the proportion they are encountered. Following tagging, all
species should be released with an equal number of non-tagged fish to facilitate schooling
behavior. Brookfield should record river flows and project operations throughout the
study. During the study period, Brookfield should document the Project’s operational
conditions to inform study results.

Without adequate sample sizes, study results will be questionable. To obtain a
statistically significant sample size, Brookfield should first run power analyses to
determine the number of fish they would need to tag to determine passage differences
between all release cohorts through the project (i.e., attraction, within fishway, and
overall passage for each cohort).

We note that during similar tagging studies for the Lowell Project on the Merrimack
River in Massachusetts (FERC No. 2790), the number of fish tagged in studies paired

8 Normandeau (Normandeau Associates, Inc.). 2023. Study Report for Pre-Construction Fish Passage
Monitoring Associated with the Frank J. Wood Bridge. Report prepared for Maine Department of
Transportation. October 2023.
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with a substantial number of study fish leaving the study area, resulted in too few
remaining detections to answer study questions and arrive at meaningful conclusions.
Therefore, when developing the statistically significant sample size, attrition should be
considered.

On May 10, 2024, FERC determined that a project licensee should conduct a similar
study utilizing Juvenile Salmon Acoustic Telemetry System (JSATS) to monitor tagged
alosines in the riverine environment downstream of the Lawrence Hydroelectric Project
(FERC No. 2800) on the Merrimack River in Massachusetts. The JSATS technology was
developed by the Pacific Northwest National Laboratory (PNNL) to monitor the
behavior, movement, habitat use, and survival of juvenile salmonids migrating
downstream in the Pacific Northwest. JSATS has been previously used to: (1) estimate
route specific dam passage; (2) observe predator—prey interactions; and (3) evaluate fish
behavior in dam tailraces using high-accuracy, high-efficiency three-dimensional (3D)
tracking. JSATS technology would provide the detailed analysis necessary to understand
alosine behavior in and near the Brunswick dam tailrace and to inform mitigation
measures that would address well-documented concerns about poor alosine passage

This study will require one migratory season, provided sufficient numbers of fish can be
collected and successfully tagged. We estimate the cost will be approximately $500,000.
The level of effort and cost of the recommended study is commensurate with a project the
size of the Brunswick Project and the likely license term. Hydroacoustic studies are
generally accepted in the scientific community. Brookfield has not proposed any
alternatives to this study.

Study 4: Upstream Passage of Sea Lamprey

There is no site-specific information available to define project effects on upstream migrating sea
lamprey. This baseline information is essential for informing any reliable analysis of fish
passage alternatives, a study proposed by the licensee.

Study Plan Criteria

1.

2.

The goal of this study is to evaluate the effectiveness of the existing upstream fish
passage facility for adult sea lamprey under a range of flow conditions during the
migration season (May 1 — July 31) and identify the project facilities and downstream
areas to which sea lamprey are attracted. Specific objectives are to: 1) estimate the
proportion of sea lamprey that approach and successfully use the vertical slot or approach
the spillway/bypass reach or other areas downstream of the project; 2) determine and
quantify delay downstream of the Brunswick Project for this species.; 3) document the
hourly distribution of upstream migrating sea lamprey that attempt and those that
complete passage attempts; and 4) determine and quantify injury associated with
upstream migration at the Brunswick Project.

NMES is a federal resource agency with a mandate to protect and conserve fisheries
resources and associated habitat. Resource management goals and plans are codified in
our regulatory statutes. We rely on the best available data to support conservation
recommendations and management decisions. Data sought in this study are not readily
available. This study is an appropriate request for the pre-application period.
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3. The requestor, NMFS, is a federal resource agency.

4. The effectiveness of the upstream fish passage facility has only been studied for adult

river herring and adult American shad. Apart from fishway counts and observations, no
data exists on the passage efficiency or other impacts of upstream passage of the
Brunswick facility for sea lamprey. Additionally, no information exists to determine how
and where sea lamprey approach the project and if they interact with the turbines or the
bypass reach. This information is essential to inform the development of adequate fish
passage alternatives, a study proposed by Brookfield.

Hydropower projects may have differential impacts on different species of upstream
migrating fish, depending on configuration and operational settings. Data derived from
this study is necessary for the adequate development evaluation of fish passage
alternatives and will inform the Commission’s licensing process.

We recommend that radio telemetry or hydroacoustic methods be used to evaluate the
upstream passage facilities for adult sea lamprey. Radio telemetry was similarly used by
Peterson et al. 2023°. Similar to previous telemetry studies at the site, sea lamprey can be
captured using the current facilities at the Brunswick fishway.

This study will require at least one season, provided sufficient numbers of fish can be
collected and successfully tagged. We estimate the cost will be approximately $100,000.
The level of effort and cost of the recommended study is commensurate with a project the
size of the Brunswick Project and the likely license term. Passage evaluations using
radio-telemetry or similar methods are generally accepted in the scientific community.
Brookfield has not proposed any alternatives to this study.

Study 5: Downstream Fish Passage Effectiveness for Adult and Juvenile Alosines

There is no site-specific information available to define project effects on downstream migrating
sea-run species other than juvenile Atlantic salmon. This baseline information is essential for
informing any reliable analysis of fish passage alternatives, a study proposed by the licensee.

Study Plan Criteria

1.

The goal of this study is to determine the effectiveness of the existing downstream fish
passage facility for adult and juvenile alosines (American shad, blueback herring, and
alewife) during their migration season (July 1 to August 31 for summer, low flow
conditions for adult and early juvenile alosines AND September 1 to October 30 for fall
moderate flow and freshet conditions for larger juvenile alosines) under a range of flow
conditions. Specific objectives for each species and life stage are to: 1) estimate injury
and mortality through all routes of passage at the facility; 2) document the proportion of
migrants that utilize the routes of passage during the range of environmental and
operational conditions present their migration season; 3) estimate forebay residence time;
4) determine temporal rate of arrival at the dam; and 5) estimate transit time through the
headpond, past the project, and through defined reaches downstream.

% Peterson E, R Thors, D Frechette, and JD Zydlewski. 2023. Adult sea lamprey approach and passage at the Milford
dam fishway, Penobscot River, Maine, United States. North American Journal of Fisheries Management, DOI:
10.1002/nafm.10919
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2. NMEFS is a federal resource agency with a mandate to protect and conserve fisheries
resources and associated habitat. Resource management goals and plans are codified in
our regulatory statutes. We rely on the best available data to support conservation
recommendations and management decisions. Data sought in this study are not readily
available. This study is an appropriate request for the pre-application period.

3. The requestor, NMFS, is a federal resource agency.

4. No site-specific information (e.g., route of passage, injury, mortality, or delay rates)
exists regarding project effects on the downstream passage for any diadromous species
other than juvenile Atlantic salmon. As described above, any reliable development of
alternatives first requires an understanding of the existing effects of the projects on the
species and life stages migrating past the project on a seasonal basis — this includes route
selection, survival, and injury information.

5. Hydropower projects may have differential impacts on different species and lifestages of
downstream migrating fish. The configuration and operations of projects result in
changes in route of passage and each route presents different risks for injury and
mortality. Data derived from this study is necessary for the adequate development
evaluation of fish passage alternatives, and will inform the Commission’s licensing
process.

6. We recommend that a suite of methods including acoustic and/or radio telemetry, hi-z
tagging, and split beam hydroacoustics be used to evaluate downstream passage facilities
for all species and life stages listed in the goals and objectives. Adult alosines can be
tagged with radio tags either before upstream passage or tagged post-spawning, can be
released downstream of the Pejepscot project (which is located upstream of the
Brunswick project), and be allowed to volitionally approach the Brunswick Project and
attempt to pass downstream. Large juvenile alosines caught at the outlet of Sabattus
Pond, fitted with nano radio tags, and released downstream of the Pejepscot Project will
provide detailed information about juvenile downstream fish passage at the Brunswick
Project. Methods for this approach were developed explicitly for testing of hydropower
facilities with funding support from Pacific Northwest National Laboratory. In addition,
split beam hydroacoustics in the area upstream of the turbines and sections of the
spillway would allow assessment of route of passage by large schools of untagged
juvenile alosines. If results from the initial phase of this study demonstrates that turbine
entrainment is significant for any species or life stage, a second year of study would
utilize hi-z tags or draft tube netting to directly assess mortality and injury through the
turbine route of passage. We are specifically requesting empirical studies of downstream
passage as opposed to desktop studies, because desktop studies: 1) are unable to
determine route utilization of downstream migrating fish; and 2) survival estimates
derived from desktop studies are often highly inaccurate (see Ellsworth Project, FERC
No. 2727)'°. For these reasons, desktop studies would be inappropriate for use in the
development of downstream alternatives.

7. This study will require one migratory season, provided sufficient numbers of fish can be
collected and successfully tagged. We estimate the cost will be approximately $500,000.

10 FERC Accession Numbers 20130904-3002 and 20141230-3032
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The level of effort and cost of the recommended study is commensurate with a project the
size of the Brunswick Project and the likely license term. Fish passage
effectiveness/survival studies are generally accepted in the scientific community.
Brookfield has not proposed any alternatives to this study.
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United States Department of the Interior

NATIONAL PARK SERVICE
REGION I Northeast Appalachian
15 State Street
Boston, Massachusetts 02109-3572

June 20, 2024 Filed Electronically ER 24/0151

Debbie-Anne Reese, Acting Secretary
Federal Energy Regulatory Commission
888 First Street, NE

Washington, DC 20426

Re: Comments on Pre-Application Document & SD1 for the Brunswick Hydroelectric
Project FERC#2284

Dear Secretary Bose,

The National Park Service (NPS) offers the following comments on the PAD and Scoping Document,
FERC Notice dated April 16, 2024. The NPS files these comments pursuant to our authority under
Section 10(a) of the Federal Power Act and 18 C.F.R. Section 4.38.

Safe and Convenient Portage — Recreational and ADA Improvements

Canoe Portage At Mill Street & Mill Street to 250" Anniversary Park

During the public Scoping Meeting, Brunswick representatives were present and stated that the portage
users often must be transported from the Mill Street take out to the public access on Water Street. That
route is the heavily traveled Route 1. There is no sidewalk along the river side of the road to the major
intersection with Main Street, which also must be crossed to get to 250" Anniversary Park. Portagers can
opt to walk a small section of the route along Cabot Street which runs between two public parking areas.

This presents an opportunity for the Town of Brunswick and the applicant BWPH to work in consultation
to develop and fund a plan for improvements that would allow for safe vehicle and pedestrian separation
and adequate signage along that section of the portage route.! The Mill Street Streetscape Plan offers
several viable options. The NPS supports this plan and encourages full participation by BWPC to achieve
the goals of that plan.

250" Anniversary Park

PAD Section 5.7.3.1 describes existing recreation sites. 250" Anniversary Park lies just across Main
Street on River right, the south shore of the Androscoggin River, along the west end of the Frank J.

1 See exhibit C Town of Brunswick PAD SD1 comments dated 6.20.24



Wood Bridge. The park provides direct views to and across the river and upriver towards the dam. It is
used as a put in for paddlers who take at the Mill Street location, and for passive recreation. Two sets of
stairs lead down to a lower viewing area, and further down to the put in site. Due to its location, debris
periodically accumulates in areas where it can limit access for users. Paddlers coming upriver often use
the park to take out due to its proximity to Brunswick’s commercial district.

The Park is on lands owned by the Town of Brunswick and BWPH. A quarter-acre section of the park
was donated to the Town of Brunswick, with an easement retained, by BTLT.... The parcel owned by
BWPH was leased to the Town in 1984 for the duration of the original FERC license.... Per the lease
agreement, BWPH is responsible for signage required by the FERC license, and Brunswick is
responsible for all other operations and maintenance costs associated with the park.

During the public scoping meetings held on May 7, 2024, it was noted that the Brunswick Topsham Land
Trust holds a conservation easement on part of the land encompassing the park as well.

Exhibit B of the Town of Brunswick’s PAD/SD1 comments dated 6.20.24 sets out a plan for
redevelopment of the park to allow for significantly improved public use and access. The NPS supports
this plan and encourages full participation by BWPC to achieve the goals of that plan.

Street Level, Middle Level at right. Stairs to Middle Level




Middel Level

Debris at River level.

Summer Street Overlook

According to the PAD, On July 27, 2012, BWPH granted the Town of Topsham the right to construct a
trail on a BWPH-owned parcel of land abutting Summer Street and the left dam abutment (FPL Energy
Maine Hydro LLC and Town of Topsham, 2012). The Town subsequently developed the site as part of the
Androscoggin Riverwalk, described in the following section. Per the 2012 agreement, the Town of
Topsham is responsible for site operations and maintenance. The site is set on a small hill overlooking
the river, providing scenic views of the river, Shad and Goat Islands, the Project dam, the Frank J. Wood
Bridge, and historic buildings in Brunswick. Site amenities include a gravel pullout off Summer Street for
trail parking, an approximately 8-foot-wide paved multi-use trail, trash receptacles, dog waste stations, a
bench, and interpretive signage. The site is located within the Project boundary.

Exhibit D of the Town of Brunswick’s PAD/SD1 comments dated 6.20.24 includes the Androscoggin
River Brunswick-Topsham Riverwalk Feasibility Study which includes a plan that would greatly improve

public use and access throughout the project boundary. The NPS supports this plan and encourages full
participation by BWPC to achieve the goals of that plan.



Water Street Access

Although the Water Street access (below) is a valuable public river access site, it is not a convenient
portage location as it adds an additional .5 miles beyond 250™ Anniversary Park, along a well traveled
road with limited sight lines.

Ongoing and Future Local Goals and Objectives

Both 250" Anniversary Park and the Summer Street Overlook are located within the FERC project
boundary, and therefore it is appropriate for the FERC to require that all future costs associated with
O&M and upgrades, including ADA compliant facilities, be the responsibility of the licensee. An
agreement or plan for specific facilities, potential upgrades and ADA compliance measures could be
developed in consultation with all relevant stakeholders as part of the pre-filing process, to be included
within FERC’s NEPA compliance for the relicensing and incorporated as license conditions.

Towards this goal, the Towns of Brunswick and Topsham, the MDOT and the Brunswick Topsham Land
Trust have identified several options, set out in Exhibits A, B, C and D of the Town of Brunswick’s PAD
and SD1 Comments filed June 20, 2024. The NPS fully supports these goals and anticipates the
involvement and assistance of BWPH to accomplish them, which will provide improved, safe and
convenient recreational access associated with the Brunswick Hydroelectric Project.

A post licensing Recreation Management Plan completed within one year of license issuance should be
developed in consultation with appropriate stakeholders to set out actions and implementation dates
during the term of the new license.



Conclusion

The multiple plans and multiparty efforts associated with improvements to public safety and improved
recreational access associated with the Brunswick Hydroelectric Project provides a significant head start
in the relicensing process. It also serves as a barometer of the importance of these facilities to the local
communities and to the State of Maine through its DOT. The timing of the reconstruction of the Main
Street Bridge adds to these opportunities.

The NPS looks forward to working with the host communities, BWPH and other stakeholders to
accomplish the mutual goal of improving and enhancing safe and convenient recreational access and use
opportunities in the project area and within the project boundary.

If you have any questions, please contact Kevin Mendik at kevin_mendik@nps.gov or by phone
at 617-320-3496.

Sincerely,

Kevin Mendik
NPS NER Hydro Assistance Program Manager
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United States Department of the Interior

U.S. FISH AND WILDLIFE SERVICE

Ecological Services
Maine Field Office
P.O.Box A
306 Hatchery Road
East Orland, Maine 04431
207/469-7300 Fax: 207/902-1588

June 20, 2024
ER 24/0151

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

Washington, DC 20426

Re: Comments on Pre-Application Document, Scoping Document 1, and Study
Requests: Brunswick Hydroelectric Project P-2284-052

Dear Acting Secretary Reese:

This letter responds to the Federal Energy Regulatory Commission’s (FERC) notice issued on
April 16, 2024," soliciting study requests and comments on Brookfield White Pine Hydro, LLC’s
(Brookfield or Applicant) Pre-Application Document (PAD)? and FERC’s Scoping Document 1
(SD1)? for the proposed relicensing of the Brunswick Hydroelectric Project (Project) (P-2284-
052), located on the Androscoggin River in the towns of Brunswick and Topsham, Cumberland
and Sagadahoc counties, Maine.

During the term of a new license, Brookfield proposes to operate the Project, as currently
operated, in a run-of-river mode and proposes no new or upgraded facilities, structural changes,
operational changes, or environmental measures.* Upon review of the PAD and SD1, the U.S.
Fish and Wildlife Service (‘Service’) finds that as proposed, the Project’s operation and
maintenance may impact aquatic and terrestrial resources within the Project’s vicinity. These
affected resources include, but are not limited to, water quality and quantity; aquatic, riparian,
and wetland habitats; aquatic habitat connectivity; and associated aquatic and terrestrial fauna,
including the federally endangered northern long-eared bat (Myotis septentrionalis) and the
proposed endangered tri-colored bat (Perimyotis subflavus). Additionally, the PAD states on

! Accession Number 20240416-3025
2 Accession Number 20240221-5163
3 Accession Number 20240416-3021
4 A detailed description of project facilities and operations may be found in the PAD and SD1.



page 132 that the wood turtle (Glyptemys insculpta) may utilize habitat within the Project area.
The Service notes that we have received a petition to list the wood turtle as federally endangered,
with a listing determination pending.

In section 6 of the PAD, Brookfield proposes three studies: 1) a computational fluid dynamics
modelling study of upstream and downstream passage, 2) a visual survey of American eel
movement, and 3) an upstream and downstream passage alternatives study. The PAD also notes
longstanding and well-documented issues with fish passage at the Project, and the Service
recognizes that Brookfield’s proposed studies are intended to inform potential mitigation
measures to improve upstream and downstream fish passage. However, upon the Service’s
review of the PAD, SD1, and existing information, we find there is insufficient information to
fully assess the Project’s effects on environmental resources or to inform the development of
potential license requirements. Accordingly, pursuant to 18 CFR section 5.9 of FERC’s
regulations, we include an attachment with our requested studies that are necessary to assess the
Project’s effect on environmental resources, and to develop appropriate license conditions for the
protection of those resources. Regarding upstream passage for American eel, we note
Brookfield’s proposed visual survey of American eel movement could be insufficient to inform
potential protection, mitigation, and enhancement measures related to upstream American eel
passage. The PAD does not provide enough detail regarding Brookfield's proposed study
methods to determine whether modification is necessary. We will coordinate with the licensee
during study plan development, implementation, and review to ensure study results appropriately
inform needed measures for safe, timely, and effective fish passage.

We appreciate this opportunity to comment and look forward to working with FERC and
Brookfield in the development of the license application. If you have any questions about this
letter or our attached study requests, please contact Kyle Olcott by telephone at 207-902-1573 or
via email at dudley olcott@fws.gov.

Sincerely,

Amanda S. Cross, Ph.D.
Project Leader
Maine Field Office

Attachment: Study Requests

cc: Mike Scarzello, Brookfield Renewable U.S. (via email)
Matt Buhyoff and Don Dow; NOAA (via email)
Dan McCaw and Cody Dillingham; Penobscot Nation (via email)
Sean Ledwin, Casey Clark, and Lars Hammer; MDMR (via email)
Laura Paye, MDEP (via email)
John Perry and Nick Kalejs; MDIFW (via email)
FWS HQ Branch of Environmental Review (via email)



Attachment — Study Requests
Study Request 1

DOWNSTREAM AMERICAN EEL PASSAGE ASSESSMENT
Goals and Objectives [Section 5.9(b)(1)]

The goal of this study is to assess behavior, approach and passage routes, passage success,
survival (immediate and latent), and injury (external and internal) of American eel (4nguilla
rostrata) as they encounter the Brunswick Hydroelectric Project (Project) during downstream
migration. The objective of the study is to assess the need for improvements to downstream fish
passage to facilitate effective and timely downstream passage and improve survival and injury
rates.

Resource Management Goals [Section 5.9(b)(2)]
In hydroelectric project licensing, the Service seeks to:

e Protect and enhance aquatic and riparian habitats, and habitat connectivity for plants,
animals, food webs, and communities in the watershed.

e Protect the genetic diversity and integrity of migratory and native fishes.

e Protect, rehabilitate, and restore migratory and native fishes and their populations.

e Protect and enhance populations of rare, endangered, at-risk, and Federal trust fish
species.

e Minimize current and potential negative effects of hydroelectric project operation such as
migration delays, turbine entrainment, survival of project passage routes, and trashrack
impingement.

In 2020, the National Marine Fisheries Service (NMFS) released an Androscoggin River
Watershed Comprehensive Plan for Diadromous Fish. This comprehensive plan is currently on
file with FERC. The plan outlines numerous resource management goals and objectives for the
Androscoggin River watershed, such as:

e Improving diadromous fish passage on the lower mainstem Androscoggin, Little
Androscoggin, and Sabattus Rivers.

¢ Installing and maintaining upstream American eel passage at hydroelectric facilities
within the Androscoggin River Watershed.

e Focusing efforts on hydroelectric projects within the restoration focus area to implement
necessary downstream protection measures and bypasses for American eel, as turbine
mortality is a significant threat to pre-spawn silver eels.



Attachment — Study Requests A-2
Brunswick Hydroelectric Project (P-2284)

This study request is intended to facilitate the collection of information necessary to conduct an
informed effects analysis and support the development of protection, mitigation, and
enhancement measures pursuant to the Fish and Wildlife Coordination Act, as amended (16
U.S.C. §661, et seq.), and any fishway prescriptions developed pursuant to Section 18 of the
Federal Power Act (16 U.S.C. §791a, et seq.).

Public Interest [Section 5.9(b)(3)]
The requester is a resource agency.
Existing Information and the Need for Additional Information [Section 5.9(b)(4)]

The Pre-Application Document (PAD) describes current information pertaining to the project,
including summarizing a variety of studies related to Atlantic salmon (Salmo salar) and
alosines.! However, none of the information in the PAD provides a comprehensive evaluation of
downstream passage route selection and safe, timely, and effective passage for outmigrating
adult American eel (Anguilla rostrata), or report on the total project survival.

Outmigrating adult American eel may egress the Project through multiple downstream passage
routes, including the Project’s downstream fish bypass, turbines, and spillway. Information on
passage route selection, passage delay, passage survival, and passage injury is needed to inform
an environmental analysis of total Project effects to downstream migrants and determine whether
the Project provides safe, timely, and effective downstream passage for American eel.

Nexus to Project Operations and Effects [Section 5.9(b)(5)]

Adult American eel pass through the Project on their downstream migration to spawning habitats
in the Sargasso Sea. Hydroelectric project facilities are known to impede downstream migration
through behavioral delay and can cause physical harm or mortality through impingement,
entrainment, and other passage hazards (e.g., spill passage without sufficient receiving waters).

Data from this study would provide information necessary to conduct an analysis of the Project’s
effects on the target species and their downstream migration and would be used to develop any
appropriate protection, mitigation, and enhancement measures needed to limit project induced
migration delay and improve downstream passage survival at the Project.

Methodology Consistent with Accepted Practice [Section 5.9(b)(6)]

To assess American eel behavior, delay, and passage success the Project, the study should utilize
appropriate telemetry technologies to assess passage route selection and delay for adult
American eel. These technologies have been widely used and are readily accepted methods to
assess behavior and passage route selection.

! Alosine refers to members of the subfamily Alosinae, which includes alewife (4losa pseudoharengus), blueback
herring (4losa aestivalis), and American shad (4/osa sapidissima).



Attachment — Study Requests A-3
Brunswick Hydroelectric Project (P-2284)

The proposed study plan should specify sufficient sample sizes and tag and telemetry receiver
configurations to ensure an appropriate level of resolution and precision to assess migratory
delay, passage route selection, and overall efficiency of downstream passage at the Project for
various river and turbine flow conditions.

To assess the safety (e.g., survival, injury) and effectiveness of downstream passage, the study
should assess each available passage route (e.g., downstream fishway, spillway, and turbines).
The assessment should evaluate impingement, injury, and immediate and latent mortality of
downstream migrating target species and life stages through each downstream passage route.

To assess American eel injury and mortality, study methods should incorporate balloon tags and
necropsy, consistent with those outlined in the August 22, 2023 Downstream American Eel
Evaluation Plan prepared by HDR and Normandeau Associates and developed for the
Mattaceunk Hydroelectric Project (FERC No. 2520).

With the proper methodology and implementation, and when coupled with Project operation and
river flow data, and results of the Applicant’s proposed computational fluid dynamics modelling
study, this study will provide information on a variety of structural and operational aspects of
fish migration relative to route selection and attraction, timing and delay, and passage survival
and injury at the Project and inform any potential downstream fish passage enhancements at the
Project. Therefore, this study is necessary to inform the Applicant’s proposed upstream and
downstream passage alternatives study, as discussed below in Study Request 6.

Level of Effort/Cost, and Why Alternative Studies Will Not Suffice [Section 5.9(b)(7)]

The requested study will require a moderate level of effort and cost associated with (1) the
telemetry and balloon tags sufficient to tag a large enough sample of target fish and life stages
with which to evaluate study results; and (2) placement of monitoring equipment and receivers to
provide the resolution needed to satisfy the study’s goals and objectives. We are not aware of
any other study technique that would provide cost effective, project-specific fish behavior and
migration information to inform an assessment of Project effects or provide adequate information
to analyze alternative operations or infrastructure modifications needed to address observed
effects. Cost for the study and data analysis is anticipated to be between $250,000 to $350,000.

The Applicant did not propose an alternate study.

References

Androscoggin River Watershed Comprehensive Plan for Diadromous Fish. Greater Atlantic
Region Policy Series 20-01. NOAA Fisheries Greater Atlantic Regional Fisheries Office,
Gloucester, MA. 2020.

2Accession Number: 20231002-5331.



Attachment — Study Requests A-4
Brunswick Hydroelectric Project (P-2284)

Study Request 2
DOWNSTREAM ALOSINE PASSAGE ASSESSMENT
Goals and Objectives [Section 5.9(b)(1)]

The goal of this study is to determine the effectiveness of the existing downstream fish passage
facility for adult and juvenile alosines during their migration season (July 1 to August 31 for
summer, low flow conditions for adult and early juvenile alosines and September 1 to October 30
for fall moderate flow and freshet conditions for larger juvenile alosines) under a range of flow
conditions. The specific objectives of the study for each species and life stage are to:

¢ Estimate injury and mortality through all routes of passage at the facility.

e Document the proportion of migrants that utilize the routes of passage during the range of
environmental and operational conditions present during the migration season.

e Estimate forebay residence time.

e Determine temporal rate of arrival at the dam.

e Estimate transit time through the headpond, past the project, and through defined reaches
downstream.

Resource Management Goals [Section 5.9(b)(2)]
In hydroelectric project licensing, the Service seeks to:

e Protect and enhance aquatic and riparian habitats, and habitat connectivity for plants,
animals, food webs, and communities in the watershed.

e Protect the genetic diversity and integrity of migratory and native fishes.

e Protect, rehabilitate, and restore migratory and native fishes and their populations.

e Protect and enhance populations of rare, endangered, at-risk, and Federal trust fish
species.

e Minimize current and potential negative effects of hydroelectric project operation such as
migration delays, turbine entrainment, survival of project passage routes, and trashrack
impingement.

In 2020, NMFS released an Androscoggin River Watershed Comprehensive Plan for Diadromous
Fish. This comprehensive plan is currently on file with FERC. The plan outlines numerous resource
management goals and objectives for the Androscoggin River watershed, such as:

e Improving diadromous fish passage on the lower mainstem Androscoggin, Little
Androscoggin, and Sabattus Rivers.

e Working to ensure annual recruitment of adult American shad and blueback herring reach
the upper limits of suitable spawning habitat in the Little Androscoggin and Sabattus
Rivers.
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¢ Ensuring safe emigration for both adults and juvenile shad to the Gulf of Maine. Once the
mainstem and tributary spawning habitat is opened up for American shad, the plan
anticipates a minimum of 125,000 adult American shad will return each year to the
Androscoggin River.

This study request is intended to facilitate the collection of information necessary to conduct an
informed effects analysis and support the development of protection, mitigation, and
enhancement measures pursuant to the Fish and Wildlife Coordination Act, as amended (16
U.S.C. §661, et seq.), and any fishway prescriptions developed pursuant to Section 18 of the
Federal Power Act (16 U.S.C. §791a, et seq.).

Public Interest [Section 5.9(b)(3)]
The requester is a resource agency.
Existing Information and the Need for Additional Information [Section 5.9(b)(4)]

As described in the PAD, the effectiveness of the downstream passage facility has only been
studied for Atlantic salmon smolts. No site-specific information (e.g. route of passage, injury,
mortality, or delay) exists on downstream alosine passage at the Brunswick project.

Nexus to Project Operations and Effects [Section 5.9(b)(5)]

Hydropower project related mortality and delay has a direct effect on migratory fish populations.
Although the Project has been in operation under the current license for 45 years, the
effectiveness of the fish passage facilities has not been tested for all species and life stages that
inhabit the project areas. Data from this study would provide information necessary to conduct
an analysis of the Project’s effects on alosines and their downstream migration and would be
used to develop any appropriate protection, mitigation, and enhancement measures needed to
limit project induced migration delay and improve downstream passage survival at the Project.

Methodology Consistent with Accepted Practice [Section 5.9(b)(6)]

We recommend that a suite of methods including acoustic and/or radio telemetry, hi-z tagging,
and split beam hydroacoustics be used to evaluate downstream passage facilities for all species
and life stages listed in the goals and objectives. Adult alosines can be tagged with radio tags
either before upstream passage or tagged post-spawning, can be released downstream of the
Pejepscot project, and be allowed to volitionally approach the Brunswick Project and attempt to
pass downstream. Large juvenile alosines can be caught at the outlet of Sabattus Pond, fitted
with nano radio tags, and released downstream of the Pejepscot Project to assess juvenile
downstream fish passage at the Brunswick Project. Methods for this approach were developed
explicitly for testing of hydropower facilities with funding support from PNNL (Deters et al.
2024). In addition, split beam hydroacoustics in the area upstream of the turbines and sections of
the spillway would allow assessment of route of passage by large schools of untagged juvenile
alosines.
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If any lifestage is frequently entrained in the turbines, a second year of study would utilize hi-z
tags or draft tube netting to directly assess mortality and injury through the turbine route of
passage.

Level of Effort/Cost, and Why Alternative Studies Will Not Suffice [Section 5.9(b)(7)]

This study will require multiple years and an extended field season in order to assess the existing
facilities for multiple species and life stages. We estimate that the study will be $100,000 per
season, species, and lifestage. However, there are cost efficiencies in testing multiple species and
lifestages in a single season because the complementary studies would use the same receivers
and layout. The existing facilities have never been tested for all species and life stages in part
because of technology limitations in the 1990s and the difficulty in obtaining some species of
test fish. The standard methods we have proposed will make the study efficient and cost
effective. The results of these studies will inform downstream passage alternatives and avoid
development or construction of downstream facilities that do not address resource impacts. There
are no alternative methods that can be substituted for the proposed study because there is no
project specific information available. The effectiveness of fish passage facilities is site specific
and variable depending on the species being tested.

The Applicant did not propose an alternate study.

References

Androscoggin River Watershed Comprehensive Plan for Diadromous Fish. Greater Atlantic
Region Policy Series 20-01. NOAA Fisheries Greater Atlantic Regional Fisheries Office,
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Study Request 3

DIADROMOUS FISH BEHAVIOR, MOVEMENT, AND PROJECT INTERACTION

STUDY

Goals and Objectives [Section 5.9(b)(1)]

The goal of this study is to assess the Project-related effects on migratory fish, particularly
alosine, behavior in and downstream of the Project tailrace. The objectives of the study are to:

Assess alosine distribution and movement in the Project’s tailrace and the proximal
downstream river reach.

Assess alosine utilization of the existing Project fishway, the effectiveness of the existing
fishway entrance, and alosine movement near potential alternative fishway entrance
locations.

Determine extent of alosine behavioral modification due to Project-induced passage
delay.

Assess passage outcomes following alosine behavioral modification as it relates to the
presence of predators such as striped bass (Morone saxatilis).

Resource Management Goals [Section 5.9(b)(2)]

In hydroelectric project licensing, the Service seeks to:

Protect and enhance aquatic and riparian habitats, and habitat connectivity for plants,
animals, food webs, and communities in the watershed.

Protect the genetic diversity and integrity of migratory and native fishes.

Protect, rehabilitate, and restore migratory and native fishes and their populations.
Protect and enhance populations of rare, endangered, at-risk, and Federal trust fish
species.

Minimize current and potential negative effects of hydroelectric project operation such as
migration delays, turbine entrainment, survival of project passage routes, and trashrack
impingement.

In 2020, NMFS released an Androscoggin River Watershed Comprehensive Plan for Diadromous
Fish. This comprehensive plan is currently on file with FERC. The plan outlines numerous resource
management goals and objectives for the Androscoggin River watershed, such as:

Improving diadromous fish passage on the lower mainstem Androscoggin, Little
Androscoggin, and Sabattus Rivers.

Working to ensure annual recruitment of adult American shad and blueback herring reach
the upper limits of suitable spawning habitat in the Little Androscoggin and Sabattus
Rivers.
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¢ Ensuring safe emigration for both adults and juvenile shad to the Gulf of Maine. Once the
mainstem and tributary spawning habitat is opened up for American shad, the plan
anticipates a minimum of 125,000 adult American shad will return each year to the
Androscoggin River.

This study request is intended to facilitate the collection of information necessary to conduct an
informed effects analysis and support the development of protection, mitigation, and
enhancement measures pursuant to the Fish and Wildlife Coordination Act, as amended (16
U.S.C. §661, et seq.), and any fishway prescriptions developed pursuant to Section 18 of the
Federal Power Act (16 U.S.C. §791a, et seq.).

Public Interest [Section 5.9(b)(3)]
The requester is a resource agency.
Existing Information and the Need for Additional Information [Section 5.9(b)(4)]

There are documented issues with fish not locating the fishway entrance amidst competing
attraction flow from turbine discharges and spillway and gate flow. Some species (most notably
American shad) do not pass the fish ladder in a timely manner. The PAD cites recent upstream
alosine telemetry studies that clearly demonstrate that alosines are not able to utilize the existing
fishway, but these studies do not provide sufficient information to understand fish movement in
the vicinity of the Project tailrace and fishway entrance or to inform potential protection,
mitigation, and enhancement measures to address the lack of safe, timely, and effective passage.
The licensee proposes to conduct a computational fluid dynamics study of upstream and
downstream passage and an upstream and downstream passage alternatives study (discussed
below in Study Request 6). This study will provide inform necessary to inform these proposed
studies, and, therefore, it would be premature to conduct either proposed study prior to gaining a
greater understanding of fish movement.

Nexus to Project Operations and Effects [Section 5.9(b)(5)]

Diadromous species use natural waterways to migrate between ocean and freshwater habitats to
complete their life history. Dams impede or block this migration. This study will provide critical
information that will support the development of necessary fish passage enhancements at the
Project, such as improvements to the existing fishway, channel modification(s), and/or design of
new fish passage facilities.

The Project turbine configuration causes large differences in outflows during different
operational scenarios. The resulting conditions in the tailrace and further downstream affect the
ability of fish to utilize the existing fishway, and there is a large body of evidence suggesting that
the existing fishway is ineffective. Additionally, the presence of the dam delays passage and in
turn amplifies the effects of predators, such as striped bass. In order to inform potential measures
to address the current lack of safe, timely, and effective fish passage, it is necessary to
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understand how fish are moving in the vicinity of the fishway, in the tailrace, and just
downstream.

Methodology Consistent with Accepted Practice [Section 5.9(b)(6)]

We recommend incorporating state-of-the-art telemetry methods for this study including both
two-dimensional (2D) and three-dimensional (3D) tracking, utilizing passive receivers.
Brookfield should tag a statistically significant number of adult river herring (blueback herring
and alewife) and American shad during the migration run of each species at the Project.

Fish should be collected, tagged, and released downstream of the Project. River herring species
should be tagged in the proportion they are encountered. Following tagging, all species should be
released with an equal number of non-tagged fish to facilitate schooling behavior. Brookfield
should record river flows and project operations throughout the study. During the study period,
the Brookfield should document the Project’s operational conditions to inform study results.

To determine a statistically significant sample size, Brookfield should first run power analyses to
determine the number of fish they would need to tag to determine passage differences between
all release cohorts through the project (i.e., attraction, within fishway, and overall passage for
each cohort).

We note that during similar tagging studies for the Lowell Project on the Merrimack River in
Massachusetts (FERC No. 2790), the number of fish tagged in studies paired with a substantial
number of study fish leaving the study area, resulted in too few remaining detections to answer
study questions and arrive at meaningful conclusions. Therefore, when developing the
statistically significant sample size, attrition should be considered.

On May 10, 2024, FERC determined that a license applicant should conduct a similar study
utilizing Juvenile Salmon Acoustic Telemetry System (JSATS) to monitor tagged alosines in the
riverine environment downstream of the Lawrence Hydroelectric Project (FERC No. 2800) on
the Merrimack River in Massachusetts.? The JSATS technology was developed by the Pacific
Northwest National Laboratory to monitor the behavior, movement, habitat use, and survival of
juvenile salmonids migrating downstream in the Pacific Northwest. JSATS has been previously
used to: (1) estimate route specific dam passage; (2) observe predator—prey interactions; and (3)
evaluate fish behavior in dam tailraces using high-accuracy, high-efficiency three-dimensional
(3D) tracking. JSATS technology would provide the detailed analysis necessary to understand
alosine behavior in and near the Brunswick dam tailrace and to inform mitigation measures that
would address well-documented concerns about poor alosine passage.

3 Accession Number: 20240510-3049
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Level of Effort/Cost, and Why Alternative Studies Will Not Suffice [Section 5.9(b)(7)]

The level of cost and effort for the diadromous fish behavior, movement, and project interaction
study is moderate. This study will require one migratory season, provided sufficient numbers of
fish can be collected and successfully tagged. We estimate the cost will be approximately
$500,000. The Applicant will be responsible for collecting and downloading tracking data,
analysis, and reporting results. We are not aware of any alternate study that would provide
adequate information to analyze the effects of the Project and develop effective protection,
mitigation, and enhancement measures.

The Applicant did not propose an alternate study.

References

Androscoggin River Watershed Comprehensive Plan for Diadromous Fish. Greater Atlantic
Region Policy Series 20-01. NOAA Fisheries Greater Atlantic Regional Fisheries Office,
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Study Request 4

UPSTREAM SEA LAMPREY PASSAGE ASSESSMENT

Goals and Objectives [Section 5.9(b)(1)]

The goal of this study is to evaluate the effectiveness of the existing upstream fish passage
facility for adult sea lamprey (Petromyzon marinus) under a range of flow conditions during the
migration season (May 1 —July 31) and identify the project facilities and downstream areas to
which sea lamprey are attracted. The objectives of the study are to:

Estimate the proportion of sea lamprey that approach and successfully use the existing
vertical slot fishway or approach the spillway/bypass reach or other areas downstream of
the project.

Determine and quantify delay downstream of the Brunswick Project for this species.
Document the hourly distribution of upstream migrating sea lamprey that attempt passage
and those that successfully complete passage attempts.

Determine and quantify injury associated with upstream migration at the Project.

Resource Management Goals [Section 5.9(b)(2)]

In hydroelectric project licensing, the Service seeks to:

Protect and enhance aquatic and riparian habitats, and habitat connectivity for plants,
animals, food webs, and communities in the watershed.

Protect the genetic diversity and integrity of migratory and native fishes.

Protect, rehabilitate, and restore migratory and native fishes and their populations.
Protect and enhance populations of rare, endangered, at-risk, and Federal trust fish
species.

Minimize current and potential negative effects of hydroelectric project operation such as
migration delays, turbine entrainment, survival of project passage routes, and trashrack
impingement.

In 2020, NMFS released an Androscoggin River Watershed Comprehensive Plan for Diadromous
Fish. This comprehensive plan is currently on file with FERC. The plan outlines numerous resource
management goals and objectives for the Androscoggin River watershed, such as:

Improving diadromous fish passage on the lower mainstem Androscoggin, Little
Androscoggin, and Sabattus Rivers.

The restoration approach for sea lamprey should follow the same approach as described
for American eel, as their spawning habitat requirements span most of the watershed.
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This study request is intended to facilitate the collection of information necessary to conduct an
informed effects analysis and support the development of protection, mitigation, and
enhancement measures pursuant to the Fish and Wildlife Coordination Act, as amended (16
U.S.C. §661, et seq.), and any fishway prescriptions developed pursuant to Section 18 of the
Federal Power Act (16 U.S.C. §791a, et seq.).

Public Interest [Section 5.9(b)(3)]
The requester is a resource agency.

Existing Information and the Need for Additional Information [Section 5.9(b)(4)]

As described in the PAD, the effectiveness of the upstream fish passage facility has only been
studied for adult river herring and adult American shad. Apart from fishway counts and
observations, no data exists on the passage efficiency or other impacts of upstream passage of the
Brunswick facility for sea lamprey. Additionally, no information exists to determine how and
where sea lamprey approach the project and if they interact with the turbines or the bypass reach.

Nexus to Project Operations and Effects [Section 5.9(b)(5)]

Hydropower project related mortality and delay has a direct effect on migratory fish populations.
Although the Brunswick Project has been in operation under the current license for 45 years, the
effectiveness of the fish passage facilities has not been tested for all species and life stages that
inhabit the project areas. Data derived from this study will facilitate evaluation of various
upstream passage alternatives, inform FERC’s licensing process, and contribute to the
development of an administrative record documenting protection and enhancement opportunities.

Methodology Consistent with Accepted Practice [Section 5.9(b)(6)]

We recommend that radio telemetry be used to evaluate the upstream passage facilities for adult
sea lamprey, which is similar to methods used by Peterson et al. (2023). Similar to previous
telemetry studies at the site, sea lamprey can be captured using the current facilities at the
Brunswick fishway.

Level of Effort/Cost, and Why Alternative Studies Will Not Suffice [Section 5.9(b)(7)]

This study could require multiple years to adequately assess the existing facilities across the
range of environmental conditions and operational measures for sea lamprey passage. We
estimate the study will cost approximately $100,000 per season. The existing facilities have
never been rigorously tested for sea lamprey. The standard methods we have proposed will make
the study efficient and cost effective. The results of this study will inform upstream passage
alternatives at the site and will avoid the development or construction of upstream passage
facilities that do not address avoidable project impacts on sea lamprey. There are no alternative
methods that can be substituted for the proposed study that would provide the required level of
information while maintaining cost effectiveness. The effectiveness of fish passage facilities is
site specific and variable depending on the species being tested.
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The Applicant did not propose an alternate study.
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Study Request 5

EVALUATION OF STRANDING RISK/BATHYMETRY STUDY
Goals and Objectives [Section 5.9(b)(1)]

The area below the approximately 322-feet-long spillway section of the project includes a
substantial ledge area that could pose a risk for stranding certain species and life stages of up-
and downstream migrating fish. The Applicant has previously acknowledged this potential risk.
On page 119 of the PAD, Brookfield notes that its Final Species Protection Plan for Atlantic
salmon (Final SPP), filed on December 31, 2019 included a proposal to “conduct a bathymetry
study of the below [sic] the Project spillway to investigate potential for and possible solutions to,
fish stranding.” To our knowledge, this study has not yet been performed. As such, we are
requesting a study consistent with that which was proposed by the Applicant in its SPP and thus,
is currently required in Brookfield’s existing license. However, whereas that proposed/required
study was specific to the species considered in the Endangered Species Act (ESA) consultation,
we request that this study be expanded to include alosines.

The goal of the study is to evaluate: 1) the effect of project operations and the physical
configuration of the project spillway(s) on stranding risk of up- and downstream migratory fish,
specifically: Atlantic salmon, Atlantic sturgeon, shortnose sturgeon, alewife, American shad, and
blueback herring; and 2) identify alternatives, as necessary, to mitigate for stranding risk.

Resource Management Goals [Section 5.9(b)(2)]
In hydroelectric project licensing, the Service seeks to:

¢ Protect and enhance aquatic and riparian habitats, and habitat connectivity for plants,
animals, food webs, and communities in the watershed.

e Protect the genetic diversity and integrity of migratory and native fishes.

e Protect, rehabilitate, and restore migratory and native fishes and their populations.

e Protect and enhance populations of rare, endangered, at-risk, and Federal trust fish
species.

e Minimize current and potential negative effects of hydroelectric project operation such as
migration delays, turbine entrainment, survival of project passage routes, and trashrack
impingement.

In 2020, NMFS released an Androscoggin River Watershed Comprehensive Plan for Diadromous
Fish. This comprehensive plan is currently on file with FERC. The plan outlines numerous resource
management goals and objectives for the Androscoggin River watershed, such as:

e Improving diadromous fish passage on the lower mainstem Androscoggin, Little
Androscoggin, and Sabattus Rivers.
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e Working to ensure annual recruitment of adult American shad and blueback herring reach
the upper limits of suitable spawning habitat in the Little Androscoggin and Sabattus
Rivers.

¢ Ensuring safe emigration for both adults and juvenile shad to the Gulf of Maine. Once the
mainstem and tributary spawning habitat is opened up for American shad, the plan
anticipates a minimum of 125,000 adult American shad will return each year to the
Androscoggin River.

This study request is intended to facilitate the collection of information necessary to conduct an
informed effects analysis and support the development of protection, mitigation, and
enhancement measures pursuant to the Fish and Wildlife Coordination Act, as amended (16
U.S.C. §661, et seq.), and any fishway prescriptions developed pursuant to Section 18 of the
Federal Power Act (16 U.S.C. §791a, et seq.).

Public Interest [Section 5.9(b)(3)]
The requester is a resource agency.
Existing Information and the Need for Additional Information [Section 5.9(b)(4)]

Information in the PAD is not sufficient to evaluate the potential for Project-related stranding
effects, nor to identify suitable alternatives to mitigate such effects. The Applicant’s 2019 SPP
proposes a study to investigate the potential for and possible solutions to fish stranding at the
projects, but to our knowledge, that study has not yet been performed. There is no information
regarding the potential risk for stranding of up- and downstream migrating alewife, blueback
herring, or American shad.

Nexus to Project Operations and Effects [Section 5.9(b)(5)]

As described above, the project is configured such that the spillway section is directly upstream
of perched ledge (formerly a natural falls). Project operations dictate the timing and magnitude
of flows downstream of the spillway. Under certain hydraulic conditions, areas of the perched
ledge may be passable to certain species and lifestages of upstream migrating species and is
accessible to downstream migrating fish when/if project operations allow for spill. When the
project restricts flow to the spillway, stranding of fish in pools downstream of the spillway could
occur. This study will assist FERC in identifying the risk of stranding by species and lifestage
and provide information relevant to the development of mitigation measures to reduce or
eliminate stranding risk.

Methodology Consistent with Accepted Practice [Section 5.9(b)(6)]

We anticipate that the study would entail two phases. The first phase of the study would require a
desktop analysis of stranding risk potential for up- and downstream migrating fish (e.g. Atlantic
salmon, Atlantic sturgeon, shortnose sturgeon, alewife, American shad, and blueback herring)
throughout the fish passage season (early April to mid-November). Risk potential could be
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defined using known project operations for each month under varying hydraulic conditions (to be
established in consultation with state and federal natural resource agencies), combined with an
expert analysis of risk of stranding based upon species- and lifestage specific characteristics
(e.g., migratory timing, swimming ability, etc.). The second phase of the study would require a
bathymetric survey of the spillway paired with flow-modelling information (i.e., HEC-RAS or
similar model) and/or visual surveys of the spillway during “high risk” periods identified in the
first phase.

Level of Effort/Cost, and Why Alternative Studies Will Not Suffice [Section 5.9(b)(7)]

Both a desktop analysis and field work would be required over the course of a year to complete
our requested study. We estimate that this study would cost roughly $30,000. The level of effort
and cost of the recommended study is commensurate with a project the size of the Brunswick
Project and the likely license term. Both stranding evaluations and bathymetric surveys are
common studies that are widely accepted in the scientific community.

The Applicant did not propose an alternate study.

References
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Study Request 6

UPSTREAM AND DOWNSTREAM PASSAGE ALTERNATIVES STUDY
(MODIFICATION OF PROPOSED STUDY)

Goals and Objectives [Section 5.9(b)(1)]
Page 227 the PAD indicates that the Applicant it is proposing the following study:

Upstream and Downstream Passage Alternatives Study

[Brookfield] is proposing to conduct an Upstream and Downstream Passage Alternatives
Study that will include evaluations of previously conducted telemetry studies at the
Project, an evaluation of the existing upstream and downstream fish passage facilities at
the Project as compared to agency design criteria, a desktop evaluation of entrainment
potential, as well as an evaluation of potential upstream and downstream passage
alternatives. The study results will be used to identify potential measures and/or
modifications, as necessary, for improving upstream and downstream fish passage at the
Project.

We agree with Brookfield that existing information regarding the project’s effects on fish
passage unequivocally demonstrates a need to develop a wide range of alternatives to
significantly improve the safety, timeliness, and effectiveness of fish passage at the Brunswick
Project. However, the study as currently proposed is insufficient to adequately inform the
development of alternatives. As such, we are requesting several additional studies related to fish
passage. As we describe in these study requests, the information derived from our other
requested studies will be necessary to adequately inform the development of up- and downstream
passage alternatives. Additionally, the study as proposed by the Applicant does not contain
enough detail to adequately define its goals and objectives, nor whether the methodology would
be suitable to achieve the stated goals and objectives.

We request the following modifications to the proposed upstream and downstream passage
alternatives study:

e Asindicated above, we are requesting several additional studies related to fish passage,

therefore we request the following modification to the proposed study [modification in
bold italics]:

“BWPH is proposing to conduct an Upstream and Downstream Passage Alternatives
Study that will include evaluations of previously conducted telemetry studies at the
Project, including the results of the Downstream American Eel Passage Assessment;
Downstream Alosine Passage Assessment; Diadromous Fish Behavior, Movement, and
Project I nteraction Study; Upstream Sea Lamprey Passage Assessment; Evaluation of
Stranding Risk/Bathymetry Study; and any upstream American eel study.”
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e The Applicant’s proposed study includes very little detail regarding the goals and
objectives or proposed methodology. The Service is an active participant in the
relicensing of the Worumbo Hydroelectric Project (FERC No. 3428), the third dam
upstream on the Androscoggin River. On September 28, 2021, FERC issued a Study Plan
Determination for that project, which included an approval for Brown Bear II Hydro,
Inc’s (BB2H) proposed downstream passage alternative study®. It is important to ensure
consistency within the watershed, and, consequently, we recommend that Brookfield
modify its proposed Upstream and Downstream Passage Alternatives Study to
incorporate elements of BB2H’s Downstream Passage Alternatives Study’. At a
minimum, we recommend the following inclusions:

0 A more clearly defined goal that specifies that the study will determine conceptual
options and expected performance for improved up- and downstream passage that
will reduce delay, increase passage efficiency, and increase survival for American
eels, blueback herring, alewives, American shad, Atlantic salmon, and sea
lamprey.

0 A more clearly defined methodology that includes specifications of resource
agency consultation during each stage/task of the study. The adequate
development of alternatives will require expert analysis and interpretation of data
and consultation regarding engineering designs suitable to achieve objectives for
multiple fish species, including endangered Atlantic salmon.

Resource Management Goals [Section 5.9(b)(2)]
In hydroelectric project licensing, the Service seeks to:

e Protect and enhance aquatic and riparian habitats, and habitat connectivity for plants,
animals, food webs, and communities in the watershed.

Protect the genetic diversity and integrity of migratory and native fishes.

Protect, rehabilitate, and restore migratory and native fishes and their populations.
Protect and enhance populations of rare and endangered fishes.

Minimize current and potential negative effects of hydroelectric project operation such as
migration delays, turbine entrainment, survival of project passage routes, and trashrack
impingement.

In 2020, the National Marine Fisheries Service (NMFS) released an Androscoggin River
Watershed Comprehensive Plan for Diadromous Fish. This comprehensive plan is currently on
file with FERC. The plan outlines numerous resource management goals and objectives for the
Androscoggin River watershed, such as:

e Improving diadromous fish passage on the lower mainstem Androscoggin, Little
Androscoggin, and Sabattus Rivers.

4 FERC Accession #: 20210928-3001
> FERC Accession #: 20210903-5115; pages 63-66
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¢ Installing and maintaining upstream American eel passage at hydroelectric facilities
within the Androscoggin River Watershed.

e Focusing efforts on hydroelectric projects within the restoration focus area to implement
necessary downstream protection measures and bypasses for American eel, as turbine
mortality is a significant threat to pre-spawn silver eels.

e Working to ensure annual recruitment of adult American shad and blueback herring reach
the upper limits of suitable spawning habitat in the Little Androscoggin and Sabattus
Rivers.

e Ensuring safe emigration for both adults and juvenile shad to the Gulf of Maine. Once the
mainstem and tributary spawning habitat is opened up for American shad, the plan
anticipates a minimum of 125,000 adult American shad will return each year to the
Androscoggin River.

e The restoration approach for sea lamprey should follow the same approach as described
for American eel, as their spawning habitat requirements span most of the watershed.

This study request is intended to facilitate the collection of information necessary to conduct an
informed effects analysis and support the development of protection, mitigation, and
enhancement measures pursuant to the Fish and Wildlife Coordination Act, as amended (16
U.S.C. §661, et seq.), and any fishway prescriptions developed pursuant to Section 18 of the
Federal Power Act (16 U.S.C. §791a, et seq.).

Public Interest [Section 5.9(b)(3)]
The requester is a resource agency.
Existing Information and the Need for Additional Information [Section 5.9(b)(4)]

As described above, information provided in the applicant-proposed study does not sufficiently
define explicit goals and objectives, nor does it provide sufficiently detailed methodology to
determine whether the study could reasonably achieve its stated goals and objectives. More detail
is needed to ensure that any approved Passage Alternatives study is adequate to inform the
Commission and stakeholders of feasible and effective alternatives for the protection, mitigation,
and enhancement of migratory fish.

Nexus to Project Operations and Effects [Section 5.9(b)(5)]

The operation of the Brunswick Project directly affects the up- and downstream passage of
migrating fish. Existing information demonstrates a need to develop a wide range of alternatives
to significantly improve the safety, timeliness, and effectiveness of fish passage at the project.
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Methodology Consistent with Accepted Practice [Section 5.9(b)(6)]

As described above, the study proposal does not adequately specify goals or objectives, nor does
it include methodology with sufficient specificity. At a minimum, we request a modification of
the study proposal to incorporate the elements described above. Additionally, we request that the
proposed Upstream and Downstream Passage Alternatives Study be modified to more closely
resemble the goals and methodology presented in the Worumbo Project’s Downstream Passage
Alternatives Study, a relicensing study approved by the Commission in 2021. As such, this
modification is consistent with accepted study protocols elsewhere in the watershed.

Level of Effort/Cost, and Why Alternative Studies Will Not Suffice [Section 5.9(b)(7)]

On page 66 of the PAD, the Applicant estimates that the study would be conducted over the
course of a year and would cost between $45,000 and $90,000. We do not anticipate that our
requested modifications would result in any substantial changes to this cost estimate.

References

Androscoggin River Watershed Comprehensive Plan for Diadromous Fish. Greater Atlantic
Region Policy Series 20-01. NOAA Fisheries Greater Atlantic Regional Fisheries Office,
Gloucester, MA. 2020.
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Study Request 7
MUSSEL SURVEY

Goals and Objectives [Section 5.9(b)(1)]

The goal of this study is to determine presence, location, and species of freshwater mussels that
inhabit Project-affected aquatic habitats. The objectives of this study are to:

e Conduct surveys to characterize the distribution, composition, and relative abundance of
freshwater mussels in the Project’s impoundment and reaches downstream of the
Brunswick Dam that are influenced by Project’s operation and maintenance.

e Assess potential host-fish for documented freshwater mussel species through review of
relevant publications and concurrent fish data collected upstream, downstream, and
passing through the Brunswick Dam.

Resource Management Goals [Section 5.9(b)(2)]
In hydroelectric project licensing, the Service seeks to:

e Protect and enhance aquatic and riparian habitats, and habitat connectivity for plants,
animals, food webs, and communities in the watershed.

e Protect the genetic diversity and integrity of migratory and native fishes.

e Protect, rehabilitate, and restore migratory and native fishes and their populations.

e Protect and enhance populations of rare and endangered fishes.

e Minimize current and potential negative effects of hydroelectric project operation such as
migration delays, turbine entrainment, survival of project passage routes, and trashrack
impingement.

This study request is intended to facilitate the collection of information necessary to conduct an
informed effects analysis and support the development of protection, mitigation, and
enhancement measures pursuant to the Fish and Wildlife Coordination Act, as amended (16
U.S.C. §661, et seq.), and any fishway prescriptions developed pursuant to Section 18 of the
Federal Power Act (16 U.S.C. §791a, et seq.).

Public Interest [Section 5.9(b)(3)]

The requester is a resource agency.
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Existing Information and the Need for Additional Information [Section 5.9(b)(4)]

On page 143 and 144, the PAD notes that previous mussel surveys downstream of the Project
area in the Lower Androscoggin found eight native freshwater mussel species, including the
tidewater mucket (Leptodea ochracea).® The Service is not aware of any previous systematic
mussel/bivalve surveys conducted within the Project area. Therefore, the Applicant should
conduct field surveys to establish the status of freshwater mussel assemblage in Project-affected
waters. Given the potential effects of current and future operation and maintenance activities on
mussel species, the requested information is needed to inform any protection, mitigation, and
enhancement measures.

Nexus to Project Operations and Effects [Section 5.9(b)(5)]

Hydroelectric projects alter natural flow and sediment regimes within river systems like the
Androscoggin River. These alterations potentially affect aquatic habitats for bivalves. Within
riverine impoundments, water level fluctuations can stabilize and accumulate fine sediments,
driving changes in mussel assemblage composition and leading to potential species loss (Haag
2012). Additionally, rapid and routine impoundment drawdowns associated with maintenance
activity may strand mussels, leaving them vulnerable to mortality from desiccation or predation.
Likewise, any rapid change in the location of flow discharge may influence aquatic habitats
downstream of the Project. Finally, hydroelectric projects impede fish passage and limit or
prevent the upstream movements of host-fish, negatively impacting upstream mussel populations
by restricting dispersal. The study will provide information to protect and enhance mussel
communities throughout the Project area.

Methodology Consistent with Accepted Practice [Section 5.9(b)(6)]

Information on the abundance and distribution of mussel species within the influence of the
Project operations and maintenance activities will be collected for this study. This information is
is necessary to evaluate the potential Project operation and maintenance activities that may affect
the mussel species and beds, and their establishment and dispersal.

Field identification of freshwater mussels can be quite difficult. A freshwater mussel expert
should perform the assessment. The methodology should be similar to the recent FERC-
approved mussel study at the Lawrence Hydroelectric Project (P-2800) on the Merrimack River
in Massachusetts.” In brief, unconstrained surveys, transects or quadrat-based surveys are
conducted in all suitable habitats, including the Project’s reservoir and downstream reach, or a
predefined subsample thereof, using a combination of snorkel and SCUBA (in depths > 3ft.).
Sub-surface excavation by hand may be necessary to improve detection probability and
abundance estimates. The extent of all habitats surveyed is geographically recorded.

® The State of Maine listed the tidewater mucket as threatened in 1997.
7 See FERC’s May 10, 2024 Study Plan Determination for the Lawrence Hydroelectric Project, Accession Number:
20240510-3049
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Information collected should include the location and biometrics of each mussel found and
identification with photograph of each specimen. The bivalve survey should follow standard
protocols and published methods (e.g., Strayer and Smith 2003).

The study should document and map the precise location of all mussel beds and species. Relative
abundance (catch per unit effort) by species, the location and condition of each mussel, and a
habitat description where it was found should be documented.

Level of Effort/Cost, and Why Alternative Studies Will Not Suffice [Section 5.9(b)(7)]

We estimate the cost of this study to be $30,000.

The Applicant did not propose an alternate study

References

Haag, W.R. (2012). North American freshwater mussels: natural history, ecology, and
conservation. Cambridge University Press.

Strayer, D.L., & Smith, D.R. (2003) A guide to sampling freshwater mussel populations.
Bethesda, MD: American Fisheries Society.
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Study Request 8
INVASIVE PLANT SURVEY
Goals and Objectives [Section 5.9(b)(1)]

The goal of the study is to: (a) characterize and describe the terrestrial, riparian, shallow littoral,
and aquatic invasive plant species associated with the Project and its area of effect; and (b)
determine if and how the Project may be affecting and or contributing to the establishment and
spread of new or existing invasive plant species. The objectives of the study are to:

e Identify, map, and determine the abundance of all invasive species occurring in the
Project’s area of influence, and assess the risk of these species present to native fish and
wildlife habitats.

e Identify vectors for invasive species dispersal within the Project’s area of influence.

e Provide information about the need and methods of long-term invasive species control.

e Develop a report to determine the potential Project operation and maintenance, vegetation
management, or recreational activities, that may directly or indirectly impact the
establishment and dispersal of invasive species.

Resource Management Goals [Section 5.9(b)(2)]

In hydroelectric project licensing, the Service seeks to:

e Protect and enhance aquatic and riparian habitats, and habitat connectivity for
plants, animals, food webs, and communities in the watershed.

e Protect the genetic diversity and integrity of migratory and native fishes.

e Protect, rehabilitate, and restore migratory and native fishes and their populations.

e Protect and enhance populations of rare and endangered fishes.

e Minimize current and potential negative effects of hydroelectric project operation
such as migration delays, turbine entrainment, survival of project passage routes,
and trashrack impingement.

This study request is intended to facilitate the collection of information necessary to conduct an
informed effects analysis and support the development of protection, mitigation, and
enhancement measures pursuant to the Fish and Wildlife Coordination Act, as amended (16
U.S.C. §661, et seq.), and any fishway prescriptions developed pursuant to Section 18 of the
Federal Power Act (16 U.S.C. §791a, et seq.).

Public Interest [Section 5.9(b)(3)]

The requester is a resource agency.
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Existing Information and the Need for Additional Information [Section 5.9(b)(4)]

Invasive species have the potential to adversely affect the quality of native plant, fish and
wildlife habitat within the Project’s area of effect by replacing native species, reducing
biodiversity and degrading ecosystem function (Powell et al. 2022, Castro-Diaz et al. 2014, Vila
et al. 2011). On page 154, the PAD describes existing information regarding confirmed
observations of invasive species within the Project area. The PAD does not provide any specific,
detailed baseline information on known occurrences of these species. As such, additional
information on invasive species occurrence, and relative abundance throughout the Project’s area
of effect is needed.

Nexus to Project Operations and Effects [Section 5.9(b)(5)]

Artificial impoundments and areas of altered natural flows are more vulnerable to invasion and
establishment of invasive species than natural systems. Continued Project operations may affect
the existence, prevalence and or spread of invasive plant species located within the Project’s
area of effect. For example, water level fluctuations may disturb littoral zones such that invasive
plant species are provided a competitive advantage over native plant species. Similarly, land
disturbances following Project maintenance activities may favor establishment of invasive
plants over native plants. Recreational activities at the Project can also act as vectors for
introduction and spread of invasive plant seeds and parts. For example, boats may contain
vegetation parts and fragments from other water bodies that create a vector for invasive species
infestation of the Androscoggin River.

The requested study will evaluate the presence and distribution of invasive plant species within
the Project’s area of effect. Results from the study will inform the need for invasive species
management and any measures necessary to minimize existing and future occurrences of
invasive plant species during the term of the license.

Methodology Consistent with Accepted Practice [Section 5.9(b)(6)]

The Study Area is the Project’s area of effect and includes all areas within the Project Boundary
and the downstream reach of the Androscoggin River extending to the vicinity 250" Anniversary
Park.

The requested study should utilize any existing information (e.g., existing maps or aerial
photos that depict the area; remote detection methods) in conjunction with field surveys
designed to (a) maximize detection of invasive species and (b) ensure they can be
conclusively identified to species. Surveys should be conducted by a qualified botanist at the
lowest water level under low-flow conditions for terrestrial, riparian, and shallow littoral
species; aquatic plant surveys may benefit from surveys during more moderate water
elevations. Field methods will need to include several approaches to ensure plants can be
detected (e.g., visual while walking or boating, rake-toss, snorkel/scuba, etc.). Surveys should
also include all public boat landings, ramps, or other access points.
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In addition to standard botanical information to confirm taxonomic identification, the study
should also collect:

o Phenology of the majority of the local infestation (e.g., vegetative, bud, flower,
immature fruit, mature fruit, seed-dispersing);

o Woody growth (e.g., seedling, sapling, mature);

o The location and mapping (points and polygons, as appropriate) of all invasive
plants;

° Estimated area of local infestation;

o Estimated abundance (stem count/percent cover);

J Description of habitat and mapping of vegetation class in which the plants are
observed;

o Predominant land use(s) and description of any potential vectors of

spread (e.g., recreational use, cutting and leaving in place, etc.) associated with
each occurrence;

o Hydrology (e.g., upland, riparian, perennial stream/river, intermittent
stream/river, wetland, streambed);

o Recommendations for control, management, and monitoring; and

o All invasive occurrences shall be georeferenced as points or polygons, as

appropriate, and overlain on an orthophoto at suitable scale.

Level of Effort/Cost, and Why Alternative Studies Will Not Suffice [Section 5.9(b)(7)]

The level of effort and cost of this study are expected to be similar to equally sized FERC
projects. More intensive efforts, including mapping of all vegetation classes and wetlands, may
require six to eight months of work and cost $40,000 to $50,000.

Brookfield did not propose an alternate study.
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Subject: FERC No. 2284 — Brunswick Hydroelectric Project

Pre-Application Document Comments
Study Request Submission, CORRECTIONS

Dear Acting Secretary Reese:

The Maine Department of Environmental Protection (Department or MDEP) has received and
reviewed the Notice of Intent to File License Application and Pre-Application Document (PAD),
submitted on behalf of Brookfield White Pine Hydro LLC (BWPH) on February 21, 2024. The
PAD was submitted for the Brunswick Hydroelectric Project (Project) (FERC No. 2284), located
on the Androscoggin River in the Towns of Brunswick and Topsham in Cumberland and
Sagadahoc Counties, Maine.

The proposed relicensing is subject to Water Quality Certification provisions of Section 401 of
the Federal Water Pollution Control Act (a.k.a. Clean Water Act). By Executive Order of the
governor of the State of Maine, the Maine Department of Environmental Protection is the State
certifying agency for projects located wholly or in part in organized towns and cities, and as
such, has jurisdiction over the Brunswick Hydroelectric Project. The Applicant requested and
was authorized to use the Integrated Licensing Process (ILP).

Project Description

The Project consists of a 4.5-mile-long, 175-acre impoundment; 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 has a vertical slot upstream fishway, a
downstream fish bypass, 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.
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Comments on PAD

The Department appreciates the effort that BWPH and their consultants have made to prepare the
PAD. The PAD provides an understanding of the project, the surrounding resources, and
proposed Project operation. The PAD also provides information from which issues related to
relicensing can be readily identified. The Department understands that no changes to Project
facilities or operations are proposed. After review of the available documents, the Department
has the following comments on the PAD:

1. Section 5.2.22 State Water Quality Standards

The Brunswick Project is in a waterbody on the 303(d) impaired waterbodies list.
According to the 2018, 2020, and 2024 Integrated Water Quality Monitoring and
Assessment Reports, the mainstem Androscoggin River from the Pejepscot Dam to the
Brunswick Dam is listed in Category 4-B for dioxin, Category 4-C-FPB for aquatic life
impairment because of inadequate fish passage, and Category 5-D for being impaired due
to legacy polychlorinated biphenyls (PCBs) found in fish tissue. The Androscoggin River
from the Brunswick Dam downstream to Merrymeeting Bay is listed in Category 4 B for
dioxins and Category 5-D for PCBs. Two unnamed tributaries to the Brunswick Project
impoundment are listed in Category 4-A and are covered under the Statewide Impervious
Cover TMDL.

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:

e DEP 2010 Lower Androscoggin River Basin Water Quality Study;
e DEP Biomonitoring Unit;

e DEP Surface Water Ambient Toxics Program (SWAT);

e Friends of Merrymeeting Bay (FOMB),

e Topsham Hydro Partners Limited Partnership (Topsham Hydro),

e DEP Volunteer River Monitoring Program (VRMP).

Historical data is valuable; however, the Department requires recent data to determine
whether any water quality data is sufficient to support the current relicensing. The closest
sample to the project dam was 0.6 river miles upstream. It is unclear whether the studies
were conducted in accordance with the Department’s Sampling Protocol for Hydropower
Studies. This segment of the Androscoggin River is on the impaired water bodies list.
Recent and accurate data is necessary to ensure that Project operations do not result in
further degradation of this waterbody.

The Department requests that the Applicant conduct water quality studies to support this
current relicensing, in consultation with the Department and other resource agencies to
demonstrate that current water quality conditions in the impoundment and in the tailrace
meet water quality standards. As discussed below in the Water Quality Certification




Data Requirements section, the Department requires several studies to demonstrate
attainment of Maine Water Quality Standards in the Project area.

2. Section 6.2.3 Fish and Aquatic Resources

Diadromous fish species present at the Project are Atlantic salmon, Atlantic sturgeon,
shortnose sturgeon, river herring, rainbow smelt, American shad, sea lamprey, American
eel, and striped bass. The Department notes that BWPH does not propose any changes to
existing operations, yet states that “recent studies indicate passage efficiency is low for
these species [American shad and river herring].”! There are no upstream passage
provisions for American eel currently at the Brunswick Dam, and BWPH does not
propose any in the PAD. To meet State water quality standards, a project must provide
safe, timely, and effective passage for all diadromous species.

Water Quality Classifications and Standards

Water Quality Standards and the water quality classifications of all surface water of the State
have been established by Maine Legislature (Title 38 M.R.S. §§ 464-468). The following
classification applies to the waters affected by the Brunswick Project:

The Brunswick Project is in the reach of the Androscoggin River from the Worumbo Dam in
Lisbon Falls to Merrymeeting Bay. This reach is a Class B waterbody. 38 M.R.S. §
467(1)(A)(3).

Class B waters must be of such quality that they are suitable for the designated uses of drinking
water after treatment; fishing; agriculture; recreation in and on the water; industrial process and
cooling water supply; hydroelectric power generation; navigation; and as habitat for fish and
other aquatic life. The habitat must be characterized as unimpaired. 38 M.R.S. § 465(3)(A)

The DO content of Class B waters may not be less than 7 parts per million or 75% of saturation,
whichever is higher, except that for the period from October 1st to May 14th, in order to ensure
spawning and egg incubation of indigenous fish species, the 7-day mean DO concentration may
not be less than 9.5 parts per million and the 1-day minimum DO concentration may not be less
than 8.0 parts per million in identified fish spawning areas. 38 M.R.S. § 465(3)(B).

Discharges to Class B waters may not cause adverse impact to aquatic life in that the receiving
waters must be of sufficient quality to support all aquatic species indigenous to the receiving
water without detrimental changes in the resident biological community. 38 M.R.S. § 465(3)(C).

I'PAD at Section 6.2.3.1.



Antidegradation

The State’s antidegradation policy provides that water quality certification may be approved only
if the applicable standards of classification of the affected water body are met and existing in-
stream uses and the level of water quality necessary to protect those existing uses are maintained
and protected. The policy also provides that, where the actual quality of any classified water
exceeds the minimum standards of the next highest classification, that higher water quality
classification shall be maintained and protected. See 38 M.R.S.A. § 464(4)(F)

Water Quality Certification Data Requirements

Water quality studies in the impoundment and tailrace reaches are typically required to evaluate
compliance with Maine Water Quality Standards before the Department issues a water quality
certification for a hydropower Project. It has been the Department’s practice to determine the
metrics, methods, timing, and duration of water quality monitoring necessary to ensure that the
water quality studies meet data quality objectives. The Department requests that the Applicant
conduct water quality studies that include the following parameters, and that adhere to the
Department’s established sampling protocols in support of water quality certification. Formal
study requests are attached to this comment letter.

Water Quality Studies

Impoundment Trophic State Study — The goal of this study is to demonstrate that the trophic
state of the impoundment is steady or declining?>. The PAD showed some water quality data
taken in the Brunswick impoundment, but the most recent samples for chlorophyll-a were from
2010 and the data does not demonstrate that the impoundment exhibits a steady or improving
(declining) trophic state. More recent data is necessary to determine if the trophic state of the
impoundment is steady or declining. In addition, there is no indication that the data was collected
in accordance with standard sampling protocols for Hydropower Studies. Therefore, the
Department requires an Impoundment Trophic State Study, as outlined in the DEP Sampling
Protocol for Hydropower Studies (April 2022) to determine if Maine’s water quality standards
are met under the proposed operating conditions.

Impoundment Aquatic Habitat Study — The purpose of this study is to determine the effect of
impoundment drawdowns on the impoundment’s littoral zone and the ability of the
impoundment to support fish and other aquatic life. The Brunswick Project is operated in run-of
river mode and there is no significant impoundment drawdown during normal operations;
therefore, no impact to littoral habitat in the impoundments is expected and no Impoundment
Aquatic Habitat Study is necessary.

Temperature and Dissolved Oxygen Study — The applicant will need to conduct a temperature
and dissolved oxygen study in the impoundment and in the tailwater of the Brunswick

2 A declining trophic state indicates improved water quality conditions.



Hydroelectric Project to demonstrate compliance with Maine water quality standards. Data must
be collected in the Androscoggin River below the Brunswick dam in accordance with the
Department’s “Temperature and Dissolved Oxygen Study” protocol under “Rivers and Streams”
in DEP Sampling Protocol for Hydropower Studies (April 2022), and at the deepest location
within the impoundment in accordance with the Department’s protocol for Lakes, Ponds, and
Impoundment Trophic State Study, which is attached to this comment letter. As noted in the
protocol, the applicant will need to consult with the Department to verify representative sampling
locations as the study plans are developed.

Benthic Macroinvertebrate (BMI) Studies — Assessment of the macroinvertebrate community
is critical to determine whether current in-stream flow releases affect attainment of classification
standards for aquatic life in the Androscoggin River below the Project. A BMI study is
necessary to determine the current structure of the community and to evaluate any impacts
caused by project operations. To ensure data meets water quality certification compliance
objectives, the study plan must be developed in accordance with the Department’s Methods for
Biological Sampling and Analysis of Maine’s Rivers and Streams (April 2014), which is attached
to this comment letter. Similar to the Temperature and Dissolved Oxygen Study, the applicant
will need to consult with the Department to verify representative sampling locations as the study
plan is developed.

Aquatic Habitat Cross-Section Flow Study — This study evaluates whether current in-stream
flow releases are affecting attainment of habitat standards for fish and other aquatic life in the
Androscoggin River below the Project dam. It is the Department’s position that there must be
both sufficient quality and quantity of habitat for aquatic organisms to meet aquatic life and
habitat standards. The Brunswick Hydroelectric Project is operated in a run-of-river mode. The
applicant is not proposing any changes to existing operations, therefore continued operations are
expected to provide and maintain aquatic habitat and so no cross-section flow study is necessary.

The Applicant must demonstrate that all designated uses, numeric DO standard and narrative
criteria are maintained in all water affected by Project operations. In the PAD, the Applicant
proposes a Project recreation site inventory. The Department supports this study to ensure the
Project meets the designated use of recreation in and on the water. MDEP also supports study
requests prepared by other natural resource agencies, including but not limited to, Maine
Department of Inland Fish and Wildlife (MDIFW), Maine Department of Marine Resources
(MDMR), US Fish and Wildlife (USFWS), National Marine Fisheries Service (NMFS).

Thank you for the opportunity to comment on the Pre-Application Document for the Brunswick
Hydroelectric Project. If you have any questions, please contact me by phone at (207) 219-9563
or by email at laura.paye(@maine.gov.

Sincerely,

Jim by


mailto:laura.paye@maine.gov

Laura Paye
Hydropower Coordinator, Bureau of Land Resources
Maine Department of Environmental Protection

Attachments: DEP sampling Protocol for Hydropower Studies (April 2022), Methods for
Biological Sampling and Analysis of Maine’s Rivers and Streams (April 2014)

Cc:  Michael Scarzello, Brookfield Renewable



Maine Department of Environmental Protection
Study Request
Brunswick Hydropower Project (FERC No. 2284)

Impoundment Trophic State Study
Describe the goals and objectives of each study proposal and the information to be obtained.

Trophic state is an important indicator of water quality within the impoundment. Assessment of
this criteria provides information to evaluate the health of the Brunswick impoundment and the
impact of the dam structures on water quality in the Androscoggin River. The objective of this
study proposal is to determine if the project impoundment meets Maine Water Quality Standards,
including the dissolved oxygen standards and the designated use of recreation in and on the water.
This study will assess whether the trophic state of the impoundment is stable or improving.

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

The resource management goal is to ensure attainment of Maine Water Quality Standards
pursuant to the provisions of the Water Classification Program, 38 M.R.S. Sections 464-468 and
to certify attainment of such, with any necessary conditions, under Section 401 of the Federal
Water Pollution Control Act (a.k.a. Clean Water Act).

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

Requestor is a resource agency.

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

The Applicant proposes to conduct water quality studies in the Project PAD. As described in the
Department’s PAD comment letter, the applicant will need to conduct a trophic state study to
demonstrate whether the Project meets water quality standards, including dissolved oxygen in the
impoundment and that the trophic state is stable or declining (improving) in order to obtain water
quality certification.

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.

Data collected will identify trophic state and may identify stratification effects on the impounded
water and habitat. Information will be used to evaluate whether the Project meets Maine



designated uses, habitat and aquatic life criteria, and dissolved oxygen criteria, which will inform
the water quality certification process.

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 duration) is consistent with generally accepted practice in
the scientific community or, as appropriate, considers relevant tribal values and knowledge.

The DEP Sampling Protocol for Hydropower Studies (April 2022) was established by
Department staff and has been used successfully throughout the State by the DEP and others. A
copy of the Department protocol is attached to the PAD comment letter.

Describe considerations of level of effort and cost, as applicable, and why proposed
alternative studies would not be sufficient to meet the stated information needs.

Trophic state samples are collected twice each month for five consecutive months during open
water season. The impoundment aquatic habitat study, requested in a separate Study Request,
relies in part on data collected during the Trophic State Study. The Trophic State Study can be
completed in a single field season. Costs are considered reasonable given that this study is
required for Maine water quality certification and is routinely completed at hydropower projects
being relicensed in the State. No alternatives to this study are proposed.
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Study Request
Brunswick Hydropower Project (FERC No. 2284)

Downstream Temperature and Dissolved Oxygen Study

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

Temperature and dissolved oxygen (DO) are important indicators of water quality to
ensure that discharges from the hydropower Project are sufficient to maintain the resident
biologic community downstream of the Brunswick dam. Assessment of temperature and
DO data in the downstream reaches will be used to determine if the hydropower Project
meets Maine Water Quality Standards including Class B DO criteria.

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

The resource management goal is to ensure attainment of Maine Water Quality Standards
pursuant to the provisions of the Water Classification Program, 38 M.R.S. Sections 464-
468 and certify attainment of such, with any necessary conditions, under Section 401 of
the Federal Water Pollution Control Act (a.k.a. Clean Water Act)

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

Requestor is a resource agency.

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

Dissolved oxygen concentrations downstream of the Brunswick dam must meet Maine
water quality criteria for Class B waters. A review of data summaries included in the
PAD indicates temperature and dissolved oxygen data is dated and may have been
collected in a manner inconsistent with approved protocols for hydropower studies, and
therefore is insufficient to assess current attainment of these criteria. The PAD indicates
that the Applicant intends to conduct water quality studies and the Department
determines that a study of this nature is necessary to assess impacts of Project operations
on DO.



5. 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.

Data collected will be used to evaluate Project effects on water temperature and DO
concentrations in the Androscoggin River downstream of the Brunswick dam.
Information will be used to evaluate whether the project meets Maine DO criteria for
Class B waters and will inform the water quality certification process.

6. 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 duration) is consistent with
generally accepted practice in the scientific community or, as appropriate, considers
relevant tribal values and knowledge.

The DEP Sampling Protocol for Hydropower Studies (April 2022) was established by
Department staff and has been used successfully throughout the State by the DEP and
others. A copy of the Department protocol is attached to the PAD comment letter.

7. Describe considerations of level of effort and cost, as applicable, and why proposed
alternative studies would not be sufficient to meet the stated information needs.

The DEP Sampling Protocol for Hydropower Studies (April 2022) offers two options for
the temperature and DO study that can be completed in one field season. Temperature
and DO samples can be collected one day per week for at least 10 weeks or measured
hourly using data sondes placed at designated locations during summer low flow, high
water temperature conditions (e.g. July through August, or mid-August through mid-
September). The Department prefers the second method. Costs are considered
reasonable given that this study is required for Maine water quality certification and is
routinely completed at hydropower projects being relicensed in the State. No alternatives
to this study are proposed.



Maine Department of Environmental Protection
Study Request
Brunswick Hydropower Project (FERC No. 2284)

Benthic Macroinvertebrate Study

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

Assessment of the benthic macroinvertebrate community is critical to determine whether
current in-stream flow releases affect attainment of Maine habitat and aquatic life criteria
for Class B waters in the Androscoggin River below the Brunswick dam. The assessment
provides biological data to evaluate potential impacts caused by Project operations.

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

The resource management goal is to ensure attainment of Maine Water Quality Standards
pursuant to the provisions of the Water Classification Program, 38 M.R.S. Sections 464-
468 and certify attainment of such, with any necessary conditions, under Section 401 of
the Federal Water Pollution Control Act (a.k.a. Clean Water Act)

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

Requestor is a resource agency.

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

The Androscoggin River must meet Maine’s habitat and aquatic life criteria in the
vicinity of the Brunswick Project. Agency file review indicates data is insufficient to
evaluate the current aquatic community in the tailrace reaches downstream of the
Brunswick dam. The PAD indicates that water quality studies will be conducted but does
not indicate that a study of this nature is planned for the Project.

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.



Data collected will be used to evaluate the benthic macroinvertebrate community in the
tailrace reach downstream of the Brunswick Project. Information will be used to evaluate
whether the project meets Maine aquatic life criteria and will inform the water quality
certification process.

. 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 duration) is consistent with
generally accepted practice in the scientific community or, as appropriate, considers
relevant tribal values and knowledge.

The DEP Methods for Biological Sampling and Analysis of Maine’s Rivers and Streams
(April 2014) was established by Department staff and has been used successfully
throughout the state by DEP and others since 1983. A copy of the Department manual is
attached to the PAD comment letter.

. Describe considerations of level of effort and cost, as applicable, and why proposed

alternative studies would not be sufficient to meet the stated information needs.

Replicate benthic macroinvertebrate sample collectors (rock baskets or cones) are
deployed for a 28-day study period in the tailrace reach of the hydropower Project during
low flow, high temperature conditions. Samples must be collected by a professional
aquatic biologist and evaluated by a professional freshwater macroinvertebrate
taxonomist. Methods are documented in the DEP manual Methods for Biological
Sampling and Analysis of Maine’s River and Streams (April 2014). Costs are considered
reasonable given that this study is required for Maine water quality certification and is
routinely completed at hydropower projects being relicensed in the State. No alternatives
to this study are proposed.
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June 19, 2024

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

Washington, DC 20426

Re: MDIFW Comments and Study Requests for the Brunswick Hydroelectric Project
(FERC No. 2284)

Dear Acting Secretary Reese:

On February 21, 2024, Brookfield White Pine Hydro LLC (Brookfield, Licensee) submitted a
Notice of Intent (NOI) to file an application for a new license and a Pre-Application Document
(PAD) for the Brunswick Hydroelectric Project (FERC No. 2284). The Project is located on the
Androscoggin River in Androscoggin County, Maine. The Maine Department of Inland
Fisheries and Wildlife (MDIFW) is a cabinet-level agency of the State of Maine, and under
Maine State Law (12 MRSA, §10051) MDIFW’s mandate is “...7o preserve, protect, and
enhance the inland fisheries and wildlife resources of the State; to encourage the wise use of
these resources, to ensure coordinated planning for the future use and preservation of these
resources; and to provide for effective management of these resources.” Based on our statutory
responsibility we have prepared the following comments on the PAD and are submitting
appropriate Study Requests:

Comments on the PAD

Section 3.4 Project Operations

The Project is currently operated as a run-of-river facility with no stated storage or flood control
capacity. However, the Licensee does possess some ability to regulate impoundment drawdowns
through turbine-generator operation. Furthermore, the current FERC license limits impoundment
fluctuations to less than two feet below the top of the spillway crest. Based on water level data
provided in Figures 3.4.1-1 through 3.4.1-5, impoundment drawdowns of one foot or greater
were variable year-to-year but relatively frequent for the period shown (2018-2022). Outside of
identified maintenance drawdowns, the maximum drawdown appeared to be approximately two
feet as limited by the current FERC license. MDIFW appreciates the inclusion of these
impoundment level and outflow figures, but also requests that the raw data for outflow and
impoundment level be provided for the same 2018-2022 time period. Without these data, it is
difficult to identify the magnitude, frequency, or duration of reduced impoundment levels that
may have impacted resident fish species.

PHONE: (207) 287-5254 FISH AND WILDLIFE ON THE WEB: EMAIL ADDRESS:
www.maine.gov/ifw IFWEnvironmentalreview(@maine.gov



Letter to Ms. Reese, FERC Acting Secretary
RE: MDIFW Comments and Study Requests for the Brunswick Hydroelectric Project (FERC No. 2284)
June 19, 2024

Typically, MDIFW recommends hydropower projects limit impoundment drawdowns to one
foot or less without prior notification to the Department. This protects inland aquatic species
from habitat loss and reproductive failure and is particularly important during the spawning
seasons for fish species. Based on surveys performed by Yoder et al. (2006), smallmouth bass
(Micropterus dolomieu) represent one of the most common recreationally targeted species in the
Lower Androscoggin River; bass are particularly prone to reproductive failure from
impoundment fluctuations as nests are typically formed in shallow depths of water bodies. Other
species such as redbreast sunfish (Lepomis auritus) may similarly be impacted by large
reductions in water level during critical nesting periods. Both smallmouth bass and redbreast
sunfish are also likely to be found “in relatively large abundance” in the Project area (Section
5.3.3.1; Yoder et al. 2006). Further data on past Project operations may aid in determining the
potential for impacts to these and other resident fish species. Without clarification on Project
operations and drawdown necessity, fluctuations in the Project impoundment should be limited
to one foot or less below the top of the spillway crest without prior approval, consistent with
hydropower requirements across similar projects statewide.

Section 5.3 Fish and Aquatic Resources

53.1

While data collected by Yoder et al. in 2003 were relatively comprehensive at the time, more
recent changes and invasions in the Androscoggin River are not fully reflected. Relative species
composition of the river and Project impoundment may not be the same as it was over twenty
years ago. Additionally, MDIFW data indicate that abundance of non-native species such as
northern pike (Esox lucius), black crappie (Pomoxis nigromaculatus), spottail shiner (Notropis
hudsonius) and rock bass (Ambloplites rupestris) have increased in the Androscoggin River since
2003.

In the overview of fish assemblage of the Androscoggin River (page 86), it should be clarified
that brook trout (Salvelinus fontinalis) may also provide a limited contribution to the Project
impoundment via wild production. Multiple tributaries to the impoundment are known to support
brook trout populations.

Table 5.3.1-3 also requires further clarification. The “Status” column is inconsistent and does not
describe the intended difference between species labelled as “introduced” versus “exotic.”
Collectively referring to these species as “non-native” may help provide a better contrast with
those native species also listed. Further, stocked trout species are not given a designation of
native/non-native but are simply listed as being stocked. As clarified above, brook trout likely
provide a contribution to the impoundment beyond as a stocked species. Finally, chain pickerel
(Esox niger) are listed as “introduced” but are a native species to Maine.

533

On page 99, four taxonomic groupings are listed as applying “respectively” to only three species
of resident fish below. The family “Salmonidae” should be dropped from the taxonomic list here
as no salmonid species are described below. Additionally, Centrarchidae is a family belonging to
the order Perciformes and does not necessarily represent a distinct taxonomic group. The
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Licensee should clarify the intention of these chosen groupings and consider applying a common
level of taxonomic hierarchy to the groups listed.

53.5

The Licensee cites a 2017 draft Fisheries Management Plan for the Lower Androscoggin River
that was developed jointly by the Maine Department of Marine Resources (MDMR) and
MDIFW (pages 128-130). However, when listing stated goals pertaining to the Project, only
those goals related to the Project as a migratory pathway for diadromous species are included.
Notably, most of MDIFW’s management goals are omitted, including those related to the
promotion of recreational angling opportunities. These goals can be found on page 27 of the draft
Fisheries Management Plan and should be included for a more comprehensive view of fisheries
present at the Project. MDIFW'’s stated goals are foundational to management of resident
fisheries and include, but are not limited to, promotion of sport fisheries for both salmonids and
bass, habitat improvement, enhancement of public access, and limitation of the distribution and
spread of invasive species.

Currently, the Project represents a key barrier to the volitional upstream movement and spread of
multiple invasive species, including white catfish (Amieurus catus) and common carp (Cyprinus
carpio). Controlling the spread of known and possible future Aquatic Invasive Species (AIS) not
only aligns with the Department’s statutory authority and mandate but are identified and
reflected in at least three different strategic statewide management plans to maintain healthy
ecosystems in the inland waters of Maine. Fishway operations include the critical component of
a trap-and-sort facility, which prevents the passage of AIS upstream. Regardless of any future
changes to fish passage facilities or Project operations, successful management of resident fish
species is dependent on the continual operation of the trap-and-sort facility. The Licensee should
work with both MDIFW and the agencies tasked with the management of diadromous fish to
ensure that fish passage facilities are effective at both passing native species and preventing the
spread of AIS.

Section 5.7 Recreation and Land Use

MDIFW appreciates the Licensee’s proposal of a Project recreation site inventory and condition
assessment as part of the relicensing process. Public access to surface waters is an important
State and Department goal that gives residents and visitors an opportunity to participate in
various traditional outdoor activities including fishing, hunting, and multiple forms of
recreational boating. Maintaining and expanding public access opportunities is particularly
important in southern Maine, as traditional access opportunities to these important resources are
being lost at an alarming rate due to development, land posting, and other changes in land use.
The Licensee is not currently proposing any improvements to public access and suggests that two
hand-carry sites provide adequate watercraft access to the Project impoundment. At
approximately 175 acres and extending 4.5 miles, the Project impoundment is a relatively sizable
body of water. MDIFW contends that both sites are essentially designed as canoe portages and
currently limit recreational access for the purposes of fishing and boating. The upstream site,
located just below the Pejepscot Dam, is particularly steep and limits access for some users and
watercraft types. The downstream Mill Street Canoe Portage is located over 4 miles away and
presents recreational users with a long paddle to reach the upstream end of the impounded area.

Page 3 of 8



Letter to Ms. Reese, FERC Acting Secretary
RE: MDIFW Comments and Study Requests for the Brunswick Hydroelectric Project (FERC No. 2284)
June 19, 2024

Furthermore, the Mill Street site is closed when the boat barrier upstream of the Brunswick Dam
is not present in the river, cutting off recreational access from fall through late spring.
Additionally, the PAD suggests that the Project impoundment is “too shallow for large, trailered
boats.” The Licensee should clarify and provide data to support this assertion as many forms of
trailered watercraft can operate effectively in less than five feet of water depth.

Given the above, MDIFW requests the Licensee be required to secure a permanent boat launch
site at the Brunswick impoundment with adequate parking capacity for trailered and non-
trailered rigs, as well as appropriate signage to inform the public of the site.

Inland Fisheries Study Requests

Bass Survey: The goal of this study is to determine whether Project operations (specifically,
impoundment fluctuations) are impacting reproductive success of black bass species. Black bass
species including largemouth (Micropterus salmoides) and smallmouth bass may be particularly
susceptible to rapid changes in water level, especially during the spring while eggs and larvae are
most vulnerable. Past data collected by Yoder et al. in 2003 indicate that smallmouth bass
represent one of the dominant fish species in Project waters. Additionally, bass are one of the
most popular sportfish in Maine, with the Androscoggin River providing popular, quality
smallmouth fisheries throughout most of its length. To ensure the health of these fisheries and
the continued ability of Maine anglers to utilize this popular resource, MDIFW is requesting a
study of black bass. A comprehensive survey of largemouth (if present; not detected in Yoder et
al. 2006) and smallmouth bass nests within the Project impoundment during mid-May to mid-
June will help determine the degree to which fluctuations in headpond level may impact bass
populations. Furthermore, collection of adult bass and subsequent aging of some individuals,
when correlated with past data on impoundment fluctuations, will help identify any Project
operations that may have led to bass year-class failure. Knowledge of the current status of these
important sportfish will help determine the best course of action for future Project operations.

Fish Assemblage Study: While data on the fish assemblage of the Androscoggin River were
relatively comprehensive when collected by Yoder et al. in 2003, much has changed in the
intervening years. The proliferation of non-native species such as northern pike, spottail shiner,
black crappie, and rock bass throughout the Androscoggin drainage calls into question the status
of the fish community within the Project impoundment. Importantly, Project operations may help
create an environment in which many of these species may thrive. All of the above-listed species
are often associated with more lentic habitats and higher levels of vegetation, characteristics that
are more likely to be found in impounded reaches of a river. As the State of Maine continues to
combat the spread of these introduced species, it is imperative to understand the degree to which
operations of hydropower projects may influence their expansion. By conducting a
comprehensive study of the fish assemblage in the Project impoundment, we can learn how each
of these species may respond to impounded habitat and inform future operations for this project
and for hydropower around the state.

References

Yoder, C.O., B. H. Kulik, and J.M. Audet. 2006. The Spatial and Relative Abundance
Characteristics of the Fish Assemblages in three Maine Rivers. MBI Technical Report
MBI/12-05-01. Grant X-98128601 report to U.S. Environmental Protection Agency,
Region 1, Boston, Massachusetts. 136 pp. and appendices.
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RE: MDIFW Comments and Study Requests for the Brunswick Hydroelectric Project (FERC No. 2284)
June 19, 2024

Studyv Request 1: Bass Survey

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

The goal of this study is to analyze the extent to which impoundment fluctuations may be
impacting reproductive success of black bass species. Smallmouth bass in particular are a
popular sportfish in the Androscoggin River, and information regarding their natural recruitment
is essential to successful management. Objectives include 1) determining the number, depth, and
spatial extent of black bass nests during a typical spawning season, as well as their vulnerability
to fluctuations in impoundment level, and 2) collecting adult bass, aging of a subset of
individuals to correlate with data on past drawdowns in impoundment level, and determination of
any year-class failures related to Project operations.

2. Ifapplicable, explain the relevant resource management goals of the agencies or Indian
tribes with jurisdiction over the resource to be studied.

This study is requested to ensure that any agreed upon impoundment level fluctuations meet
inland fisheries needs. Rapid changes in water level, such as those associated with large
drawdowns in impoundments, can lead to habitat loss, nest failure, and insufficient recruitment
to sustain resident fish populations.

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

MDIFW is a cabinet level agency of the State of Maine. Under Maine State Law (12 MRSA,
§10051), MDIFW’s mandate is “...to preserve, protect, and enhance the inland fisheries and
wildlife resources of the State; to encourage the wise use of these resources; to ensure
coordinated planning for the future use and preservation of these resources, and to provide for
effective management of these resources.”

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

The PAD states that the Project is operated as run-of-river, but that impoundment drawdowns are
allowed up to two feet below the top of the spillway crest. It is unclear what the exact frequency,
magnitude, and duration of impoundment fluctuations may be under existing Project operations.
This information should be provided. There is also no information on the current status of bass
recruitment or year-class failure within the Project impoundment.

5. 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.

MDIFW typically requires notification prior to impoundment drawdowns exceeding one foot for

hydropower projects and/or precludes them during sensitive spawning periods. Data collected
will determine whether Project operations, which currently allow for impoundment drawdowns

Page 5 of 8
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of up to two feet below the top of the spillway crest, are adversely impacting resident fish
species. Further, results will inform the need for changes to existing Project operations pertaining
to impoundment level for the upcoming license renewal.

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

Surveys of resident fish populations are commonly requested during hydropower relicensing.
This study request may be able to be accomplished in parallel with additional surveys of fish
assemblage, both resident and diadromous, and should be a collaborative effort between
MDIFW, other interested agencies, and the Licensee. Therefore, the study details, including the
actual methodology, should be developed after a review of all study requests to minimize
redundancy and meet the collective need for fish assemblage analyses. Black bass nests typically
occur in relatively shallow water so surveys and counts can often be accomplished through visual
analysis. Peak spawning usually occurs in southern Maine between mid-May and mid-June.
Additionally, a similar electrofishing methodology as Yoder et al. (2006) and/or gillnetting may
allow for sufficient collection of adult bass for aging purposes.

7. Describe considerations of level of effort and cost, as applicable, and why proposed
alternative studies would not be sufficient to meet the stated information needs.

The level of effort and cost is commensurate with a project the size of the Brunswick
Hydroelectric Project and the likely license term. Only evaluation of bass nets in situ during the

spawning season will allow for determination of risk to nests due to impoundment drawdowns.

Studv Request 2: Fish Assemblage Study

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

The goal of this study is to assess relative changes to the fish community of the Project
impoundment since previous surveys were completed in 2003. Of particular importance is the
degree to which introduced species may have expanded their dominance of the fish community
and therefore their probability of invading nearby systems. Objectives include a comprehensive
analysis of species present and their relative abundances in the overall fish community.

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

This study is requested to ensure that a full understanding of the present fish community is in
place prior to the new license term. The spread of introduced species is a major concern for the
State of Maine and knowledge of source populations is imperative to limiting the impacts to
resident fisheries.
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3. If the requestor is not a resource agency, explain any relevant public interest
considerations in regard to the proposed study.

MDIFW is a cabinet level agency of the State of Maine. Under Maine State Law (12 MRSA,
§10051), MDIFW’s mandate is “...to preserve, protect, and enhance the inland fisheries and
wildlife resources of the State; to encourage the wise use of these resources; to ensure
coordinated planning for the future use and preservation of these resources, and to provide for
effective management of these resources.”

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

The most recent comprehensive survey of Project fish assemblage was completed in 2003. Since
that time, it is unclear how introduced species such as northern pike, black crappie, spottail
shiner, and rock bass may have changed utilization of Project habitat. For some species that were
not present in the Androscoggin River in Maine in 2003 (bluegill [ Lepomis macrochirus], rock
bass) it is unclear to what degree they may have established and influenced existing fish
communities.

5. 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.

Project operations create impounded riverine habitat that resembles lentic habitat in function and
may allow for more vegetative growth. This habitat type is associated with the proliferation of
many of the introduced species referenced above. Therefore, study results would seek to
determine the degree to which Project operations may have influenced colonization by
introduced species. This information will further aid in evaluation of whether the Project meets
Maine designated uses, habitat, and aquatic life criteria which may inform the water quality
certification process. Results would not only inform direct effects of the Project on the
Androscoggin River drainage but could be applied statewide to the cumulative impacts of
impounded hydropower projects.

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

Surveys of resident fish populations are commonly requested during hydropower relicensing.
This study request may be able to be accomplished in parallel with additional surveys of fish
assemblage, both resident and diadromous, and should be a collaborative effort between
MDIFW, other interested agencies, and the Licensee. Therefore, the study details, including the
actual methodology, should be developed after a review of all study requests to minimize
redundancy and meet the collective need for fish assemblage analyses. However, a similar
electrofishing methodology as Yoder et al. (2006) may be appropriate and would provide
comparable data to previous sampling efforts. Additional methods such as gillnetting and/or
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shallow water seine netting may aid in collection of fish species that are often difficult to capture
via electrofishing methods (e.g., American eel, northern pike).

7. Describe considerations of level of effort and cost, as applicable, and why proposed
alternative studies would not be sufficient to meet the stated information needs.

The level of effort and cost is commensurate with a project the size of the Brunswick
Hydroelectric Project and the likely license term. Only evaluation of the fish assemblage in situ
will allow for determination of current community composition and relative influence of
introduced species.

MDIFW also supports study requests from other natural resource agencies, including but not
limited to the Maine Department of Marine Resources, Maine Department of Environmental
Protection, US Fish and Wildlife Service, and the National Marine Fisheries Service.

Please feel free to contact my office if you have any questions regarding this information, or if |
can be of any further assistance.

Best regards,

e

John Perry
Environmental Review Coordinator

Cc:  Francis Brautigam, Joe Overlock—MDIFW Fisheries Division, Augusta Headquarters
Jim Pellerin, Nick Kalejs—MDIFW Fisheries Division, Region A
Casey Clark, MDMR
Laura Paye, MDEP
Kyle Olcott, USFWS
William McDavitt, NMFS
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June 20, 2024

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

Washington DC 20426

Subject: Maine DMR comments on the Scoping Document, Pre-Application Document, and Study Requests for
the Brunswick Project (P-2284)

Dear Acting Secretary Reese:

On February 21, 2024, Brookfield White Pine Hydro LLC (Licensee) filed a Notice of Intent to file an Application
for New License (NOI) and a Pre-Application Document (PAD) for the relicensing of the Brunswick Hydroelectric
Project (FERC No. 2284) on the Androscoggin River in Maine. Enclosed are the Maine Department of Marine
Resources (MDMR) comments on the NOI and PAD for the project.

On May 7, 2024 FERC conducted two scoping meetings for the relicensing of the Brunswick Hydroelectric Project
that MDMR could not attend due to staff being away at a conference. MDMR intends to fully engage in this
relicensing to continue towards restoring diadromous fish into the Androscoggin watershed.

MDMR looks forward to continued collaboration with the Licensee on diadromous fish passage at the Brunswick
project. Please contact Casey Clark (casey.clark@maine.gov; 207-350-9791) or Lars Hammer
(lars.hammer@maine.gov; 207-557-1564) if you have any questions.

Sincerely,

Dl B

Patrick C. Keliher, Commissioner

Cc: MDMR, Sean Ledwin, Erin Wilson

NMFS, Matt Buhyoff, Don Dow

USFWS, Kyle Olcott, Bryan Sojkowski

MDEP, Robert Wood, Laura Paye

MDIFW, John Perry, James Pellerin, Nicholas Kalejs

OFFICES AT 32 BLOSSOM LANE, MARQUARDT BUILDING, AUGUSTA, MAINE
http:/ /www.Maine.gov/dmr
PHONE: (207) 624-6550 FAX: (207) 624-6024
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The Brunswick Project is located on the Androscoggin River in the towns of Brunswick and Topsham, Maine. The
Project is the first dam on the mainstem Androscoggin River, and occurs at the head-of-tide at river mile six. The
drainage area of the project is 3,437 square miles. The Project’s existing license was issued on February 9, 1979,
and expires on February 28, 2029.

Comments on the Scoping Document

MDMR supports the geographic area for migratory fish that was identified in the Scoping Document, that is the
entire Androscoggin River Basin. The catadromous American eel is widely distributed throughout the watershed,
and has been documented above Rumford Falls (i.e., in the Upper Androscoggin watershed) by the Maine
Department of Inland Fisheries and Wildlife.

Comments on the Pre-Application Document (PAD)

MDMR appreciates the Licensee’s effort to prepare the PAD, which provides existing and relevant information
intended to enable participants in the relicensing process to identify issues and related informational needs and
to develop study requests. We provide the following specific comments:

PDF Page 33: “File Initial Study Report”

MDMR Comment: Table 2.1-1 outlines the proposed process plan and schedule for activities undertaken during
relicensing. While MDMR is generally supportive of the timelines for filing the initial and updated study reports,
we request that drafts of individual studies be made available to resource agencies in the fall or, at the latest,
prior to the end of the calendar year in which the study is conducted. As most fish passage related studies will
take place in the spring or summer, this will provide adequate time for the drafts to be completed. Timely
submission of study reports is particularly critical for telemetry studies, where adequate time is needed to
purchase tags and other equipment should a study need to be repeated in year 2. In 2023, there were significant
issues with telemetry equipment in the upstream American shad study at Worumbo that rendered the data of
little use. The study report for the American shad study was not sent to resource agencies until late in the
following spring, which prevented the study from being repeated to obtain critical data to help FERC and
resource agencies analyze the project appropriately.

PDF Page 47: “There are three propeller style turbines with the following characteristics (Table 3.3.5-1).”

MDMR Comment: MDMR notes that the RPM for Unit 1 is approximately 42% that of Units 2 and 3, 90 and 212
RPM respectively. However, the tip speed, calculated using the formula [Tip Speed = Diameter/2 * PI/30 * RPM],
of Unit 1 is approximately 77% that of Units 2 and 3, 21.5 and 27.7 meters per second respectively, because the
Unit 1 turbine is so much larger than those in Units 2 and 3. MDMR requests that tip speed be included in Table
3.3.5-1. In addition, space between the turbine blade and the turbine hub and the unit wall, often referred to as
blade and hub gap, is known to cause pinching injuries and led to minimum gap runner designs to reduce this
source of injury. Please include blade and hub gap and blade thickness information for each of the units.

PDF Page 47: “. 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 annually, and BWPH operates it
for the remainder of the fish passage season.”

MDMR Comment: While BWHP and MDMR have an interim agreement where MDMR voluntarily operated the
fishway from May 1 to July 31 annually under the existing license, MDMR does not intend to continue voluntary

! Cada, G. F., 2001. The development of advanced hydroelectric turbines to improve fish passage survival. Fisheries 26: 14—
23.
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operation of the Brunswick fishway beyond expiration of the existing license term. Operation of the fishway is
the responsibility of the licensee and MDMR cannot continue to expend state resources on this effort.

However, a successful transition from MDMR to BWHP that maintains effective operation of the fishway
including passage of target species, sorting of invasive species, accurate counts of species, and continued access
for capture and distribution of spawning stock is critical. Spawning stock assessment (length, weight, sex, age,
and condition), biological data, and fisheries independent counts are essential to monitor fish passage
effectiveness. As the state resource agency for diadromous species, MDMR will need to continue to have access
to the Brunswick facilities for routine fishway inspections, collection of biological samples, and to allow for
management of diadromous species.

PDF Page 48: “Although the vertical slot fishway is designed to run volitionally, BWPH does not operate it in a
volitional manor to prevent the passage of invasive species.”

MDMR Comment: MDMR supports the continuation of this practice to prevent the passage of invasive species
upstream. We support the development of better infrastructure at the Project that can continue to provide
invasive species control, while not impacting passage of diadromous species.

PDF Page 48: “The trashrack covering the sluice opening is approximately 3.5-feet-wide with a top elevation of
55.0 feet, msl and a bottom elevation of 33.0 feet, msl.”
MDMR Comment: Please include details on the trashrack spacing for the downstream sluice opening.

PDF Page 63: “Areview of the FERC record for the Project found that there were three deviations in the
previous 5 years that were considered violations of the License by FERC.”

MDMR Comment: While it was not a deviation, a fish kill incident was documented at the Project in October
20162. The information from this event is important as it documented mortality and injuries to downstream
migrating alewife during operation of units 2 and 3 at the Project. We request that information from this fish kill
incident be added to the PAD in the appropriate section.

PDF Page 114: “Upstream of Rumford Falls (a natural barrier to fish movement located approximately 72 miles
upstream of the Project), the river is referred to as the Upper Androscoggin.”

MDMR Comment: While Rumford Falls is likely a natural barrier to most fish species, American eel are able to
pass the falls.?

PDF Page 114: “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).”

MDMR Comment: Maine supports 12 species of diadromous fish. The Licensee is missing sea-run brook trout,
which are present in Merrymeeting bay and its tributaries, likely including the Androscoggin River.

PDF Page 131: “The estimated production potential for the Lower Androscoggin River, including the Brunswick,
Pejepscot, and Worumbo impoundments and the Little River, is 84,178 fish at an estimate of 50 fish/acre of
spawning habitat.”

MDMR Comment: MDMR has used a production estimate of 111 shad/acre of habitat, which is based on passage
data and available habitat between the Holyoke Dam and Turners Falls Dam on the Connecticut River. This
would suggest a production estimate of 183,039 shad in the mainstem of the Lower Androscoggin River
(Brunswick-Lewiston Falls). Including habitat within tributaries of this section of the Androscoggin (i.e., Little
Androscoggin River, Little River, and Sabattus River) would further increase this production estimate.

2 Accession No. 20170103-3006
3 Accession No. 20230217-5029
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PDF Page 139: “These visual observations also indicated that the rates of observed American Shad on the side of
the river near the fishway entrance were significantly higher (6.5-8.6 individuals/min) when Unit 1 was not
operating compared with when it was operating (4.1 individuals/min).”

MDMR Comment: MDMR has video documentation in addition to anecdotal observations of the behavior of
American shad in the tailrace in the upper water column. From these observations, we know that when Unit 1 is
operating, American shad appear to approach the project along the outer fishway wall, but are scattered
clockwise (away from the fishway entrance towards river left) when they reach the turbulent water created by
the Unit 1 discharge. When Units 2 and 3 are operating, American shad appear to approach the project along the
river left side of the tailrace, but are scattered counter-clockwise (toward the fishway entrance on river right)
when they reach the turbulent water created by the Unit 2 and Unit 3 discharge. It is unclear if shad that
approach the project lower in the water column show similar behavior.

PDF Page 157: “Annual production of adults is estimated to be 387,870 Alewife, 84,178 American Shad, 730,664
Blueback Herring, and 182 Atlantic Salmon.”

MDMR Comment: Current alewife production in the mainstem is zero or very close to it. Despite passing
relatively large numbers of alewives above the Brunswick fishway, we see no response in population size four
years later. Poor passage at all projects (i.e., Brunswick, Pejepscot, and Worumbo) compounds this issue.

The alewife production estimate should be revised based on historically accessible lake or pond acreage within
the watershed. MDMR estimates that there are 9,601* acres of alewife habitat within the Androscoggin
watershed, which corresponds to a minimum goal of 2,256,235 alewives at 235 fish/acre. However, MDMR has
conducted a recent review of production estimates in rivers throughout the northeast, which suggests that a
much higher estimate (805 fish/acre; based on the mean production from study river; Appendix A) would be
more appropriate to determine production potential. Thus, the Androscoggin River watershed could produce
7,728,805 alewives.

PDF Page 201: “On August 29, 1980, BWPH entered into an agreement with the Town of Brunswick to establish a
Fishway Viewing Area at the Project fishway.”

MDMR Comment: The public Fishway Viewing Area at the Project is an important public resource and an
excellent resource to educate the public about Maine’s natural resources. MDMR requests that the Licensee
continue operating and providing access to a public viewing window from May 1% — June 30 annually for the
duration of the subsequent license. MDMR has also had many comments over the years related to the hours the
fishway viewing area is open. We would like to discuss the hours and potentially expand or shift those hours to
align with public engagement.

PDF Page 255: “Annual captures of American Shad in the upstream fish passage facility average 100 individuals;
however, recent studies also indicate passage efficiency is low.”

MDMR Comment: It would be more accurate to say that “recent studies indicate 0% passage efficiency.” Please
revise.

PDF Page 255: “Proposed Studies”

MDMR Comment: While the computational fluid dynamics and upstream and downstream alternatives studies
are appropriate methods to evaluate hydrologic issues within the fishway and identify alternatives, we are
concerned about the scope of the evaluation. The Licensee states that “The results of this modeling effort will
also be coupled with the Upstream and Downstream Passage Alternatives Study (see below) to evaluate

4 This includes Hogan (177 ac) and Whitney (170 ac) Ponds which are considered historic habitat but are currently closed to
alewife stocking due to legislative exclusion. Although both ponds may be accessible with upcoming restoration actions, a
community-supported change to the exclusion would be needed to stock alewives in the future.
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potential modifications [emphasis added] to the upstream and downstream fish passage systems at the Project.
Based on the findings of Weaver et al. 2019° and NAI 2023° in addition to annual fishway counts (0-1,100 shad
[but usually < 12 shad]; Weaver et al. 2019), we know that the current upstream fishway is wholly ineffective for
American shad passage (0%) and river herring passage (5.9%; 1 river herring passed of 17 that approached). The
narrow slot width (11”7) is a clear issue throughout most of the fishway and does not conform with USFWS Fish
Passage Design criteria®, which would recommend a slot width of at least 18” for passage of American shad,
among other substantive changes. In addition to poor passage, American shad within the upstream fishway have
exhibited substantial scale loss and injury since at least 1999°. Thus, modifications to the current facility are not
likely to be sufficient to meet MDMR goals, and the Licensee should be prepared to develop alternatives that
focus on at least one completely new upstream anadromous fish passage facility, a new downstream passage
facility with appropriate turbine intake exclusion (i.e., %” angled racks for downstream American eel passage and
other species), and at least one upstream fishway for American eel passage. Additionally, the Commission should
include consideration of decommissioning and removal as an alternative in the analysis. MDMR is requesting a
modification to the Licensee’s proposed alternatives study (see Study 8 below).

PDF Page 255: “BWPH is proposing to conduct an Upstream and Downstream Passage Alternatives Study that
will include evaluations of previously conducted telemetry studies at the Project, an evaluation of the existing
upstream and downstream fish passage facilities at the Project as compared to agency design criteria, a desktop
evaluation of entrainment potential, as well as an evaluation of potential upstream and downstream passage
alternatives.”

MDMR Comment: While desktop evaluations of entrainment are important components of understanding
downstream passage, they are not a substitute for site-specific field studies. Thus, we would recommend, and
are requesting, additional field studies to assess downstream passage at the project.

PDF Page 256: “BWPH proposes to conduct a total of 12 nighttime visual monitoring surveys during the primary
period of upstream eel migration (June 1 - August 31).”

MDMR Comment: MDMR supports this proposed study, however we request that additional details are added to
ensure the study results provide meaningful information. Specifically, the PAD does not provide sufficient detail
regarding Brookfield’s proposed study methods for the upstream American eel passage study. MDMR requests
that studies incorporate nighttime visual surveys of ledges downstream of the project, made by trained
biologists walking along those ledges. Alternative methods similar to those used previously at Lewiston Falls (i.e.,
daytime electrofishing, nighttime surveys using binoculars from distant locations) will likely provide insufficient
detail to inform potential protection, mitigation, and enhancement measures related to upstream American eel
passage at the Project. MDMR will discuss this matter with Brookfield during the study plan development
process and will address any outstanding issues in our comments on Proposed Study Plans.

Study Requests

5 Weaver DM, M Brown, and JD Zydlewski. 2019. Observations of American shad 4losa sapidissima approaching and using
a vertical slot fishway at the head-of-tide Brunswick dam on the Androscoggin River, Maine. North American Journal of
Fisheries Management. DOI: 10.1002/nafm.10330

¢ Normandeau (Normandeau Associates, Inc.). 2023, Study Report for Pre-Construction Fish Passage Monitoring Associated
with the Frank J. Wood Bridge. Report prepared for Maine Department of Transportation. October 2023.

7 Accession No. 20060328-0191

8 USFWS (U.S. Fish and Wildlife Service). 2019. Fish Passage Engineering Design Criteria. USFWS, Northeast Region R5,
Hadley, Massachusetts.

9 Accession No. 20001226-0478
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MDMR is requesting 8 studies to assess upstream and downstream passage of diadromous fish species at the
Project.

Study 1. Upstream Fish Passage Effectiveness for S€a Lamprey. ........cccceeoeiiiiiiiee et et e e enrrnee e 6
Study 2. Downstream Fish Passage Effectiveness for Adult and Juvenile American shad................c..cccocceinnn. 8
Study 3. Downstream Fish Passage Effectiveness for Adult and Juvenile Alewife................cccccoviiriiiiiiiiieeeenns 12
Study 4. Downstream Fish Passage Effectiveness for Adult and Juvenile Blueback Herring. ..............cccccouuu. 16
Study 5. Downstream Adult American Eel Passage ASSeSSMENt............cccccuviiiiiiiieiiiiieeescieeeeeieeessree e e ssaeeeesenes 20
Study 6: Diadromous Fish Behavior, Movement, and Project Interaction Study ..............c.cccooeciiiiiiiie e 25
Study 7: Evaluation of Stranding Risk/Bathymetry StUAY ..............c.ooooviiiiiiiiiiiiccec et 29
Study 8: Upstream and Downstream Passage Alternatives Study (Modification of Proposed Study)................. 31

Study 1. Upstream Fish Passage Effectiveness for Sea Lamprey.

1. Goals and Objectives

The goal of this study is to evaluate the effectiveness of the existing upstream fish passage facility for adult
sea lamprey under a range of flow conditions during the migration season (May 1 —July 31) and identify the
project facilities and downstream areas to which sea lamprey are attracted. Specific objectives are to 1)
estimate the proportion of sea lamprey that approach and successfully use the vertical slot or approach the
spillway/bypass reach or other areas downstream of the project; 2) determine and quantify delay
downstream of the Brunswick Project for this species; 3) document the hourly distribution of upstream
migrating sea lamprey that attempt passage and those that complete passage attempts; and 4) determine
and quantify injury associated with upstream migration at the Brunswick Project.

2. Relevant Resource Management Goals

MDMR is a cabinet level agency of the State of Maine. MDMR was established to regulate, conserve, and
develop marine, estuarine, and diadromous fish resources; to conduct and sponsor scientific research; to
promote and develop marine coastal industries; to advise and cooperate with state, local, and federal
officials concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes. MDMR is the lead state agency in the restoration and
management of diadromous species of fishes.

MDMR’s management goal is to restore alewife, blueback herring, American shad, Atlantic salmon,
American eel, striped bass, and sea lamprey to their historic habitat in the Androscoggin River Watershed.°
Similar goals are articulated in NOAA’s Comprehensive Plan for Diadromous Fishes in the Androscoggin
Watershed.! The waters upstream of the Brunswick Project represent nearly all of the spawning habitat

10 Maine Department of Marine Resources (MDMR) and Maine Department of Inland Fisheries and Wildlife (MDIFW).
2017. Draft Fisheries Management Plan for the Lower Androscoggin River, Little Androscoggin River and Sabattus River. 44
pp.

! National Oceanic and Atmospheric Administration (NOAA). 2020. Androscoggin River Watershed Comprehensive Plan
for Diadromous Fishes. Greater Atlantic Region Policy Series 20-01. NOAA Fisheries Greater Atlantic Regional Fisheries
Office - www.greateratlantic.fisheries.noaa.gov/policyseries/. 136 pp.
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historically used by alewife, Atlantic salmon, blueback herring, American shad, and sea lamprey, as well as
important foraging habitat for striped bass. Therefore, the restoration of these species relies on safe, timely,
and effective upstream and downstream fish passage at the Brunswick Project.

In addition, the Recovery Plan for Atlantic salmon?? identifies priorities for management of passage and
restoration for co-evolved diadromous species within the Salmon Habitat Recovery Units (SHRUs). The
Brunswick Project is the first dam on the Androscoggin River, which is one of three primary rivers in the
Merrymeeting Bay SHRU, critical habitat for Atlantic salmon, and includes habitat for co-evolved diadromous
species. The Recovery Plan identifies the following relevant Connectivity Actions to enhance connectivity
between the ocean and freshwater habitats as important for salmon recovery.

C3.0 Improve Fish Passage at Dams to Ensure Access to Habitats Necessary for Atlantic
Salmon Recovery.
C3.4 Install fishways at FERC licensed dams in the Merrymeeting Bay SHRU as
appropriate, and according to the prioritizations.

C5.0 Implement Connectivity Projects that Ensure Access to the Co-Evolved Suite of Diadromous Fish that
are Part of the Ecosystem that Atlantic Salmon Depend On. Atlantic salmon evolved in the presence of
eleven other native sea-run species of fish including alewives, blueback herring, and sea lamprey. The life
histories of these species share many similarities likely to take advantage of the ecological services that the
other species provide. These services likely include buffering from predation, serving as sources of food and
nutrients, and habitat conditioning such as what lamprey do when they excavate redds for spawning.

C5.1 Identify and prioritize fish passage barriers across all SHRU’s that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.2 Remove dams across all SHRU’s according to the prioritization that maximize opportunities for the

co-evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.C5.3 Install

fishways at dams across all SHRU’s according to the prioritization that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

The recovery actions above are identified in the recovery plan as Priority 2 and Phase 2 and 3. Priority 2
actions are those that must be taken to prevent a significant decline in species population/habitat quality, or
some other negative impact short of extinction. Recovery actions associated with Phase 2 are geared toward
creating the necessary foundation for establishment and protection of sufficiently resilient wild populations
to withstand foreseeable long-term stresses, and toward providing Atlantic salmon with access to suitable
habitat throughout their life cycle while still relying on conservation hatcheries to abate imminent threats to
the continued existence of the Distinct Population Segment. Recovery actions associated with Phase 3 are
similar to Phase 2, but focus on increasing the abundance, distribution, and productivity of naturally

reared Atlantic salmon and transitioning from dependence on conservation hatcheries.

3. Existing Information and Need for Additional Information

As described in the PAD, the effectiveness of the upstream fish passage facility has only been studied for
adult river herring and adult American shad. Apart from fishway counts and observations, no data exists on
the passage efficiency or other impacts of upstream passage of the Brunswick facility for sea lamprey.
Additionally, no information exists to determine how and where sea lamprey approach the project and if

12 U.S. Fish and Wildlife Service and NMFS. 2018. Recovery plan for the Gulf of Maine Distinct
Population Segment of Atlantic salmon (Salmo salar). 74 pp.
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they interact with the turbines or the bypass reach. Thus, more information is needed at the project to help
resource agencies and FERC ensure that the alternatives analysis is appropriate to address project effects.

4. Project Nexus

Hydropower project related mortality and delay has a direct effect on migratory fish populations. Although
the Brunswick Project has been in operation under the current license for 45 years, the effectiveness of the
fish passage facilities has not been tested for all species and life stages that inhabit the project areas. Data
derived from this study will facilitate evaluation of various upstream passage alternatives, inform the
Commission’s licensing process, and contribute to the development of an administrative record in support of
protection and enhancement opportunities related to Atlantic Salmon, American shad, American Eel,
Alewife, Blueback herring, and Sea Lamprey.

5. Proposed Methodology

We recommend that radio telemetry®® be used to evaluate the upstream passage facilities for adult sea
lamprey, which is similar to methods used by Peterson et al. 2023, Similar to previous telemetry studies at
the site, sea lamprey can be captured using the current facilities at the Brunswick fishway. Tagged fish
should be released at the Water St. boat launch downstream of the project, which has been used as a
release location in previous alosine telemetry studies at the project. The post-release movements of sea
lamprey should be monitored by an array of radio receivers designed to document data that addresses each
of the study goals and objectives listed above.

6. Level of Effort and Cost

This study will require multiple years to adequately assess the existing facilities across the range of
environmental conditions and operational measures for sea lamprey passage. MDMR estimates the study
will cost approximately $100,000 per season. The existing facilities have never been rigorously tested for sea
lamprey. The standard methods we have proposed will make the study efficient and cost effective. The
results of this study will inform upstream passage alternatives at the site and will avoid the development or
construction of upstream passage facilities that do not address avoidable project impacts on sea lamprey.
There are no alternative methods that can be substituted for the proposed study that would provide the
required level of information while maintaining cost effectiveness. The effectiveness of fish passage facilities
is site specific and variable depending on the species being tested.

Study 2. Downstream Fish Passage Effectiveness for Adult and Juvenile American shad.

1. Goals and Objectives

The goal of this study is to determine the effectiveness of the existing downstream fish passage facility for
adult and juvenile American shad during their migration season (July 1 to August 31 for summer, low flow
conditions for adult and early juvenile American shad AND September 1 to October 30 for fall moderate flow

13 MDMR would be supportive of acoustic telemetry as an alternative method of the sea lamprey upstream fish passage study,
which may provide a cost-saving opportunity for the Licensee related to acquisition and mobilization of telemetry equipment
(i.e., a single array of acoustic receivers rather than an array of acoustic and an array of radio receivers).

14 Peterson E, R Thors, D Frechette, and JD Zydlewski. 2023. Adult sea lamprey approach and passage at the milford dam
fishway, Penobscot River, Maine, United States. North American Journal of Fisheries Management, DOI:
10.1002/nafm.10919
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and freshet conditions for larger juvenile American shad) under a range of flow conditions. Specific
objectives for each life stage are to 1) estimate injury and mortality through all routes of passage at the
facility; 2) document the proportion of migrants that utilize the routes of passage during the range of
environmental and operational conditions present their migration season; 3) estimate forebay residence
time; 4) determine temporal rate of arrival at the dam; and 5) estimate transit time through the headpond,
past the project, and through defined reaches downstream.

2. Relevant Resource Management Goals

MDMR is a cabinet level agency of the State of Maine. MDMR was established to regulate, conserve, and
develop marine, estuarine, and diadromous fish resources; to conduct and sponsor scientific research; to
promote and develop marine coastal industries; to advise and cooperate with state, local, and federal
officials concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes. MDMR is the lead state agency in the restoration and
management of diadromous species of fishes.

The Atlantic States Marine Fisheries Commission (ASMFC) has also developed four documents related to the
management of Shad and River Herring (Alewife and Blueback Herring) and hydropower facilities:
1. Interstate Fishery Management Plan for American Shad and River Herrings. October 1985. Atlantic
States Marine Fisheries Commission.
2. Amendment 1 to the Interstate Fishery Management Plan for American Shad and River Herring. April
1999. Atlantic States Marine Fisheries Commission.
3. Amendment 2 to the Interstate Fishery Management Plan for American Shad and River Herring. May
20009. Atlantic States Marine Fisheries Commission.
4. Amendment 3 to the Interstate Fishery Management Plan for American Shad and River Herring.
February 2010. Atlantic States Marine Fisheries Commission.

The objectives of the management plan include:

1. Prevent overfishing of American shad stocks by constraining fishing mortality below F30.

2. Develop definitions of stock restoration, determine appropriate target mortality rates and specify
rebuilding schedules for American shad populations within the management unit.

3. Maintain existing or more conservative regulations for hickory shad and river herring fisheries until
new stock assessments suggest changes are necessary. This should keep fishing mortality sufficiently
low to ensure survival and enhancement of depressed stocks and the maintenance of stabilized
stocks.

4. Promote improvements in degraded or historic alosine habitat throughout the species range.

5. State and federal managers should consider the following methods to achieve this objective:

a. Improve or install passage facilities at dams and other obstacles to provide upstream
passage to historic spawning areas, or remove these obstacles entirely.

b. Improve water quality in areas where water quality degradation may have affected alosine
stocks. C. Evaluate current fish passage facilities for efficiency.

c. Ensure that decisions on river flow allocation (e.g., irrigation, evaporative loss, out of basin
water transport, hydroelectric operations) take into account flow needs for alosine
migration, spawning, and nursery usage.

d. Ensure that water withdrawal (e.g., cooling flow, drinking water) effects (e.g., impingement
and entrainment mortalities, turbine mortalities) do not affect alosine stocks to the extent
that they result in stock declines.

e. Evaluate and improve downstream passage for adults and juveniles.
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f. Promote and coordinate alosine stocking programs for:
i. reintroduction to historic spawning area
ii. expansion of existing stock restoration programs
iii. initiation of new strategies to enhance depressed stocks.
g. Promote cooperative interstate research monitoring and law enforcement.

MDMR’s management goal is to restore alewife, blueback herring, American shad, Atlantic salmon,
American eel, striped bass, and sea lamprey to their historic habitat in the Androscoggin River Watershed.?
Similar goals are articulated in NOAA’s Comprehensive Plan for Diadromous Fishes in the Androscoggin
Watershed.® The waters upstream of the Brunswick Project represent nearly all of the spawning habitat
historically used by alewife, Atlantic salmon, blueback herring, American shad, and sea lamprey, as well as
important foraging habitat for striped bass. Therefore, the restoration of these species relies on safe, timely,
and effective upstream and downstream fish passage at the Brunswick Project.

In addition, the Recovery Plan for Atlantic salmon?'’ identifies priorities for management of passage and
restoration for co-evolved diadromous species within the Salmon Habitat Recovery Units (SHRUs). The
Brunswick Project is the first dam on the Androscoggin River, which is one of three primary rivers in the
Merrymeeting Bay SHRU, critical habitat for Atlantic salmon, and includes habitat for co-evolved diadromous
species. The Recovery Plan identifies the following relevant Connectivity Actions to enhance connectivity
between the ocean and freshwater habitats as important for salmon recovery.

C3.0 Improve Fish Passage at Dams to Ensure Access to Habitats Necessary for Atlantic
Salmon Recovery.
C3.4 Install fishways at FERC licensed dams in the Merrymeeting Bay SHRU as
appropriate, and according to the prioritizations.

C5.0 Implement Connectivity Projects that Ensure Access to the Co-Evolved Suite of Diadromous Fish that
are Part of the Ecosystem that Atlantic Salmon Depend On. Atlantic salmon evolved in the presence of
eleven other native sea-run species of fish including alewives, blueback herring, and sea lamprey. The life
histories of these species share many similarities likely to take advantage of the ecological services that the
other species provide. These services likely include buffering from predation, serving as sources of food and
nutrients, and habitat conditioning such as what lamprey do when they excavate redds for spawning.

C5.1 Identify and prioritize fish passage barriers across all SHRU’s that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.2 Remove dams across all SHRU’s according to the prioritization that maximize opportunities for the

co-evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.C5.3 Install

fishways at dams across all SHRU’s according to the prioritization that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

The recovery actions above are identified in the recovery plan as Priority 2 and Phase 2 and 3. Priority 2
actions are those that must be taken to prevent a significant decline in species population/habitat quality, or

15 Maine Department of Marine Resources (MDMR) and Maine Department of Inland Fisheries and Wildlife (MDIFW).
2017. Draft Fisheries Management Plan for the Lower Androscoggin River, Little Androscoggin River and Sabattus River. 44
pp.

16 National Oceanic and Atmospheric Administration (NOAA). 2020. Androscoggin River Watershed Comprehensive Plan
for Diadromous Fishes. Greater Atlantic Region Policy Series 20-01. NOAA Fisheries Greater Atlantic Regional Fisheries
Office - www.greateratlantic.fisheries.noaa.gov/policyseries/. 136 pp.

17U.S. Fish and Wildlife Service and NMFS. 2018. Recovery plan for the Gulf of Maine Distinct

Population Segment of Atlantic salmon (Salmo salar). 74 pp.
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some other negative impact short of extinction. Recovery actions associated with Phase 2 are geared toward
creating the necessary foundation for establishment and protection of sufficiently resilient wild populations
to withstand foreseeable long-term stresses, and toward providing Atlantic salmon with access to suitable
habitat throughout their life cycle while still relying on conservation hatcheries to abate imminent threats to
the continued existence of the Distinct Population Segment. Recovery actions associated with Phase 3 are
similar to Phase 2, but focus on increasing the abundance, distribution, and productivity of naturally

reared Atlantic salmon and transitioning from dependence on conservation hatcheries.

3. Existing Information and Need for Additional Information

As described in the PAD, the effectiveness of the downstream passage facility has only been studied for
Atlantic salmon smolts. Apart from information related to current management practices for striped bass*é,
no site-specific information (E.g. route of passage, injury, mortality, or delay) exists on downstream passage
of any other diadromous fishes at the Brunswick project.

The proposed desktop evaluations of entrainment potential will not provide accurate and necessary
information to inform downstream passage alternatives at the project. For example, MDMR ran a theoretical
TBSA model for 1000 smolts at the project using the “tbsa” package in R with turbine and discharge data
from the PAD and a distribution of fish lengths similar to those from the 2014 smolt study. MDMR is not
aware of information related to turbine efficiency and the ratio of discharge at best efficiency to hydraulic
capacity, so those parameters were estimated based on parameters in the example data for the package.
The theoretical TBSA model suggested 97.4% smolt survival through Unit 1. However, actual data from the
smolt studies at the project indicate Unit 1 survival is much lower (as low as 70.9% in 2014). This highlights
the need for specific field studies to evaluate downstream passage at hydroelectric projects.

Furthermore, while TBSA models can be useful tools, there are multiple issues with using these models for
juvenile alosines. Survival estimates from TBSA models typically follow a negative relationship with fish size
(i.e., larger fish have lower survival estimates and small fish have high survival estimates). This relationship is
largely based on studies of salmon smolts and larger alosines (> 90 mm), and is therefore not applicable to
juvenile alosines < 90 mm. In fact, one study on alewives that had an average fish length of 51 mm found a
0.1% survival after one hour (Franke et al. 1997). Similarly, Heisey et al. (1992) found a 97% survival rate for
American shad (90 — 144 mm fork length) while Kynard et al. (1982) found mortality rates of 62-82% for
smaller shad and blueback herring (60 —90 mm). Thus, it is not appropriate to apply a negative length-
survival relationship to juvenile alosines.

4. Project Nexus

Hydropower project related mortality and delay has a direct effect on migratory fish populations. Although
the Brunswick Project has been in operation under the current license for 45 years, the effectiveness of the
fish passage facilities has not been tested for all species and life stages that inhabit the project areas. Data
derived from this study will facilitate evaluation of various fish passage alternatives, inform the
Commission’s licensing process, and contribute to the development of an administrative record in support of
protection and enhancement opportunities related to Atlantic Salmon, American shad, American Eel,
Alewife, Blueback herring, and Sea Lamprey.

5. Proposed Methodology

18 Striped bass are not passed upstream at the project currently.
19 Hinkelman T. 2024. _tbsa: Turbine Blade Strike Analysis . R package version 0.1.0.
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We recommend that a suite of methods including acoustic and/or radio telemetry, hi-z tagging, and split
beam hydroacoustics be used to evaluate downstream passage facilities for all species and life stages listed
in the goals and objectives. Adult American shad can be tagged with radio tags either before upstream
passage or tagged post-spawning, can be released downstream of the Pejepscot project, and be allowed to
volitionally approach the Brunswick Project and attempt to pass downstream. Large juvenile American shad
can be caught within basin or out-of-basin as appropriate, fitted with nano radio tags, and released
downstream of the Pejepscot Project will provide detailed information about juvenile downstream fish
passage at the Brunswick Project. Potential routes of passage should include the spillway, gates, surface
sluice and associated 18-inch pipe that discharges downstream, each of the turbines (separately), the
upstream fishway, and the supplemental attraction water intake located in the upstream fishway. Methods
for this approach were developed explicitly for testing of hydropower facilities with funding support from
PNNL%. In addition, split beam hydroacoustics in the area upstream of the turbines and sections of the
spillway would allow assessment of route of passage by large schools of untagged juvenile alosines.

If any lifestage is frequently entrained in the turbines, a second year of study would utilize hi-z tags or draft
tube netting to directly assess mortality and injury through the turbine route of passage.

6. Level of Effort and Cost

This study will require multiple years and an extended field season in order to assess the existing facilities for
multiple species and life stages. MDMR estimates that the study will be $100,000 per season, species, and
lifestage. However, there are cost efficiencies in testing multiple species and lifestages in a single season
because the complementary studies would use the same receivers and layout. The existing facilities have
never been tested for all species and life stages in part because of technology limitations in the 1990s and
the difficulty in obtaining some species of test fish. The standard methods we have proposed will make the
study efficient and cost effective. The results of these studies will inform downstream passage alternatives
and avoid development or construction of downstream facilities that do not address resource impacts. There
are no alternative methods that can be substituted for the proposed study because there is no project
specific information available. The effectiveness of fish passage facilities is site specific and variable
depending on the species being tested.

Study 3. Downstream Fish Passage Effectiveness for Adult and Juvenile Alewife.
1. Goals and Objectives

The goal of this study is to determine the effectiveness of the existing downstream fish passage facility for
adult and juvenile alewife during their migration season (July 1 to August 31 for summer, low flow conditions
for adult and early juvenile alewife AND September 1 to October 30 for fall moderate flow and freshet
conditions for larger juvenile alewife) under a range of flow conditions. Specific objectives for each life stage
are to 1) estimate injury and mortality through all routes of passage at the facility; 2) document the
proportion of migrants that utilize the routes of passage during the range of environmental and operational
conditions present their migration season; 3) estimate forebay residence time; 4) determine temporal rate
of arrival at the dam; and 5) estimate transit time through the headpond, past the project, and through
defined reaches downstream.

2. Relevant Resource Management Goals

20 Deters et al. (2024). Development of optimal methods for collection, transport, holding, handling, and tagging of juvenile
American Shad. Rev Fish Biol Fisheries (2024) 34:731-751. https://doi.org/10.1007/s11160-024-09835-5

OFFICES AT 32 BLOSSOM LANE, MARQUARDT BUILDING, AUGUSTA, MAINE
http:/ /www.Maine.gov/dmr
PHONE: (207) 624-6550 FAX: (207) 624-6024



13

MDMR is a cabinet level agency of the State of Maine. MDMR was established to regulate, conserve, and
develop marine, estuarine, and diadromous fish resources; to conduct and sponsor scientific research; to
promote and develop marine coastal industries; to advise and cooperate with state, local, and federal
officials concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes. MDMR is the lead state agency in the restoration and
management of diadromous species of fishes.

The Atlantic States Marine Fisheries Commission (ASMFC) has also developed four documents related to the

management of Shad and River Herring (Alewife and Blueback Herring) and hydropower facilities:

1. Interstate Fishery Management Plan for American Shad and River Herrings. October 1985. Atlantic States
Marine Fisheries Commission.

2. Amendment 1 to the Interstate Fishery Management Plan for American Shad and River Herring. April
1999. Atlantic States Marine Fisheries Commission.

3. Amendment 2 to the Interstate Fishery Management Plan for American Shad and River Herring. May
2009. Atlantic States Marine Fisheries Commission.

4. Amendment 3 to the Interstate Fishery Management Plan for American Shad and River Herring. February
2010. Atlantic States Marine Fisheries Commission.

The objectives of the management plan include:

1. Prevent overfishing of American shad stocks by constraining fishing mortality below F30.

2. Develop definitions of stock restoration, determine appropriate target mortality rates and specify
rebuilding schedules for American shad populations within the management unit.

3. Maintain existing or more conservative regulations for hickory shad and river herring fisheries until
new stock assessments suggest changes are necessary. This should keep fishing mortality sufficiently
low to ensure survival and enhancement of depressed stocks and the maintenance of stabilized
stocks.

4. Promote improvements in degraded or historic alosine habitat throughout the species range.

5. State and federal managers should consider the following methods to achieve this objective:

a. Improve or install passage facilities at dams and other obstacles to provide upstream
passage to historic spawning areas, or remove these obstacles entirely.

b. Improve water quality in areas where water quality degradation may have affected alosine
stocks. C. Evaluate current fish passage facilities for efficiency.

c. Ensure that decisions on river flow allocation (e.g., irrigation, evaporative loss, out of basin
water transport, hydroelectric operations) take into account flow needs for alosine
migration, spawning, and nursery usage.

d. Ensure that water withdrawal (e.g., cooling flow, drinking water) effects (e.g., impingement
and entrainment mortalities, turbine mortalities) do not affect alosine stocks to the extent
that they result in stock declines.

Evaluate and improve downstream passage for adults and juveniles.
f. Promote and coordinate alosine stocking programs for:
i. reintroduction to historic spawning area
ii. expansion of existing stock restoration programs
iii. initiation of new strategies to enhance depressed stocks.
g. Promote cooperative interstate research monitoring and law enforcement.
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MDMR’s management goal is to restore alewife, blueback herring, American shad, Atlantic salmon,
American eel, striped bass, and sea lamprey to their historic habitat in the Androscoggin River Watershed.
Similar goals are articulated in NOAA’s Comprehensive Plan for Diadromous Fishes in the Androscoggin
Watershed. The waters upstream of the Brunswick Project represent nearly all of the spawning habitat
historically used by alewife, Atlantic salmon, blueback herring, American shad, and sea lamprey, as well as
important foraging habitat for striped bass. Therefore, the restoration of these species relies on safe, timely,
and effective upstream and downstream fish passage at the Brunswick Project.

In addition, the Recovery Plan for Atlantic salmon?! identifies priorities for management of passage and
restoration for co-evolved diadromous species within the Salmon Habitat Recovery Units (SHRUs). The
Brunswick Project is the first dam on the Androscoggin River, which is one of three primary rivers in the
Merrymeeting Bay SHRU, critical habitat for Atlantic salmon, and includes habitat for co-evolved diadromous
species. The Recovery Plan identifies the following relevant Connectivity Actions to enhance connectivity
between the ocean and freshwater habitats as important for salmon recovery.

C3.0 Improve Fish Passage at Dams to Ensure Access to Habitats Necessary for Atlantic
Salmon Recovery.
C3.4 Install fishways at FERC licensed dams in the Merrymeeting Bay SHRU as
appropriate, and according to the prioritizations.

C5.0 Implement Connectivity Projects that Ensure Access to the Co-Evolved Suite of Diadromous Fish that
are Part of the Ecosystem that Atlantic Salmon Depend On. Atlantic salmon evolved in the presence of
eleven other native sea-run species of fish including alewives, blueback herring, and sea lamprey. The life
histories of these species share many similarities likely to take advantage of the ecological services that the
other species provide. These services likely include buffering from predation, serving as sources of food and
nutrients, and habitat conditioning such as what lamprey do when they excavate redds for spawning.

C5.1 Identify and prioritize fish passage barriers across all SHRU’s that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.2 Remove dams across all SHRU’s according to the prioritization that maximize opportunities for the

co-evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.C5.3 Install

fishways at dams across all SHRU’s according to the prioritization that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

The recovery actions above are identified in the recovery plan as Priority 2 and Phase 2 and 3. Priority 2
actions are those that must be taken to prevent a significant decline in species population/habitat quality, or
some other negative impact short of extinction. Recovery actions associated with Phase 2 are geared toward
creating the necessary foundation for establishment and protection of sufficiently resilient wild populations
to withstand foreseeable long-term stresses, and toward providing Atlantic salmon with access to suitable
habitat throughout their life cycle while still relying on conservation hatcheries to abate imminent threats to
the continued existence of the Distinct Population Segment. Recovery actions associated with Phase 3 are
similar to Phase 2, but focus on increasing the abundance, distribution, and productivity of naturally reared
Atlantic salmon and transitioning from dependence on conservation hatcheries.

3. Existing Information and Need for Additional Information

21'U.S. Fish and Wildlife Service and NMFS. 2018. Recovery plan for the Gulf of Maine Distinct
Population Segment of Atlantic salmon (Salmo salar). 74 pp.
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As described in the PAD, the effectiveness of the downstream passage facility has only been studied for
Atlantic salmon smolts. Apart from information related to current management practices for striped bass,
no site-specific information (E.g. route of passage, injury, mortality, or delay) exists on downstream passage
of any other diadromous fishes at the Brunswick project.

The proposed desktop evaluations of entrainment potential will not provide accurate and necessary
information to inform downstream passage alternatives at the project. For example, MDMR ran a theoretical
TBSA model for 1000 smolts at the project using the “tbsa” package in R?? with turbine and discharge data
from the PAD and a distribution of fish lengths similar to those from the 2014 smolt study. MDMR is not
aware of information related to turbine efficiency and the ratio of discharge at best efficiency to hydraulic
capacity, so those parameters were estimated based on parameters in the example data for the package.
The theoretical TBSA model suggested 97.4% smolt survival through Unit 1. However, actual data from the
smolt studies at the project indicate Unit 1 survival is much lower (as low as 70.9% in 2014). This highlights
the need for specific field studies to evaluate downstream passage at hydroelectric projects.

Furthermore, while TBSA models can be useful tools, there are multiple issues with using these models for
juvenile alosines. Survival estimates from TBSA models typically follow a negative relationship with fish size
(i.e., larger fish have lower survival estimates and small fish have high survival estimates). This relationship is
largely based on studies of salmon smolts and larger alosines (> 90 mm), and is therefore not applicable to
juvenile alosines < 90 mm. In fact, one study on alewives that had an average fish length of 51 mm found a
0.1% survival after one hour (Franke et al. 1997). Similarly, Heisey et al. (1992) found a 97% survival rate for
American shad (90 — 144 mm fork length) while Kynard et al. (1982) found mortality rates of 62-82% for
smaller shad and blueback herring (60 — 90 mm). Thus, it is not appropriate to apply a negative length-
survival relationship to juvenile alosines.

4. Project Nexus

Hydropower project related mortality and delay has a direct effect on migratory fish populations. Although
the Brunswick Project has been in operation under the current license for 45 years, the effectiveness of the
fish passage facilities has not been tested for all species and life stages that inhabit the project areas. Data
derived from this study will facilitate evaluation of various fish passage alternatives, inform the
Commission’s licensing process, and contribute to the development of an administrative record in support of
protection and enhancement opportunities related to Atlantic Salmon, American shad, American Eel,
Alewife, Blueback herring, and Sea Lamprey.

5. Proposed Methodology

We recommend that a suite of methods including acoustic and/or radio telemetry, hi-z tagging, and split
beam hydroacoustics be used to evaluate downstream passage facilities for all species and life stages listed
in the goals and objectives. Adult alewife can be tagged with radio tags either before upstream passage or
tagged post-spawning, can be released downstream of the Pejepscot project, and be allowed to volitionally
approach the Brunswick Project and attempt to pass downstream. Large juvenile alewife can be caught at
the outlet of Sabattus Pond, fitted with nano radio tags, and released downstream of the Pejepscot Project
will provide detailed information about juvenile downstream fish passage at the Brunswick Project.

Potential routes of passage should include the spillway, gates, surface sluice and associated 18-inch pipe that
discharges downstream, each of the turbines (separately), the upstream fishway, and the supplemental
attraction water intake located in the upstream fishway. Methods for this approach were developed

22 Hinkelman T. 2024. _tbsa: Turbine Blade Strike Analysis . R package version 0.1.0.
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explicitly for testing of hydropower facilities with funding support from PNNL. In addition, split beam
hydroacoustics in the area upstream of the turbines and sections of the spillway would allow assessment of
route of passage by large schools of untagged juvenile alewife.

If any lifestage is frequently entrained in the turbines, a second year of study would utilize hi-z tags or draft
tube netting to directly assess mortality and injury through the turbine route of passage.

6. Level of Effort and Cost

This study will require multiple years and an extended field season in order to assess the existing facilities for
multiple species and life stages. MDMR estimates that the study will be $100,000 per season, species, and
lifestage. However, there are cost efficiencies in testing multiple species and lifestages in a single season
because the complementary studies would use the same receivers and layout. The existing facilities have
never been tested for all species and life stages in part because of technology limitations in the 1990s and
the difficulty in obtaining some species of test fish. The standard methods we have proposed will make the
study efficient and cost effective. The results of these studies will inform downstream passage alternatives
and avoid development or construction of downstream facilities that do not address resource impacts. There
are no alternative methods that can be substituted for the proposed study because there is no project
specific information available. The effectiveness of fish passage facilities is site specific and variable
depending on the species being tested.

Study 4. Downstream Fish Passage Effectiveness for Adult and Juvenile Blueback Herring.
1. Goals and Objectives

The goal of this study is to determine the effectiveness of the existing downstream fish passage facility for
adult and juvenile blueback herring during their migration season (July 1 to August 31 for summer, low flow
conditions for adult and early juvenile blueback herring AND September 1 to October 30 for fall moderate
flow and freshet conditions for larger juvenile blueback herring) under a range of flow conditions. Specific
objectives for each life stage are to 1) estimate injury and mortality through all routes of passage at the
facility; 2) document the proportion of migrants that utilize the routes of passage during the range of
environmental and operational conditions present their migration season; 3) estimate forebay residence
time; 4) determine temporal rate of arrival at the dam; and 5) estimate transit time through the headpond,
past the project, and through defined reaches downstream.

2. Relevant Resource Management Goals

MDMR is a cabinet level agency of the State of Maine. MDMR was established to regulate, conserve, and
develop marine, estuarine, and diadromous fish resources; to conduct and sponsor scientific research; to
promote and develop marine coastal industries; to advise and cooperate with state, local, and federal
officials concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes. MDMR is the lead state agency in the restoration and
management of diadromous species of fishes.

The Atlantic States Marine Fisheries Commission (ASMFC) has also developed four documents related to the

management of Shad and River Herring (Alewife and Blueback Herring) and hydropower facilities:

1. Interstate Fishery Management Plan for American Shad and River Herrings. October 1985. Atlantic States
Marine Fisheries Commission.
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2. Amendment 1 to the Interstate Fishery Management Plan for American Shad and River Herring. April
1999. Atlantic States Marine Fisheries Commission.

3. Amendment 2 to the Interstate Fishery Management Plan for American Shad and River Herring. May
2009. Atlantic States Marine Fisheries Commission.

4. Amendment 3 to the Interstate Fishery Management Plan for American Shad and River Herring. February
2010. Atlantic States Marine Fisheries Commission.

The objectives of the management plan include:

1. Prevent overfishing of American shad stocks by constraining fishing mortality below F30.

2. Develop definitions of stock restoration, determine appropriate target mortality rates and
specify rebuilding schedules for American shad populations within the management unit.

3. Maintain existing or more conservative regulations for hickory shad and river herring fisheries

until new stock assessments suggest changes are necessary. This should keep fishing mortality

sufficiently low to ensure survival and enhancement of depressed stocks and the maintenance of

stabilized stocks.
4, Promote improvements in degraded or historic alosine habitat throughout the species range.
5. State and federal managers should consider the following methods to achieve this objective:

a. Improve or install passage facilities at dams and other obstacles to provide upstream
passage to historic spawning areas, or remove these obstacles entirely.

b. Improve water quality in areas where water quality degradation may have affected alosine
stocks. C. Evaluate current fish passage facilities for efficiency.

c. Ensure that decisions on river flow allocation (e.g., irrigation, evaporative loss, out of basin
water transport, hydroelectric operations) take into account flow needs for alosine
migration, spawning, and nursery usage.

d. Ensure that water withdrawal (e.g., cooling flow, drinking water) effects (e.g., impingement
and entrainment mortalities, turbine mortalities) do not affect alosine stocks to the extent
that they result in stock declines.

Evaluate and improve downstream passage for adults and juveniles.
f. Promote and coordinate alosine stocking programs for:
i. reintroduction to historic spawning area
ii. expansion of existing stock restoration programs
iii. initiation of new strategies to enhance depressed stocks.
g. Promote cooperative interstate research monitoring and law enforcement.

MDMR’s management goal is to restore alewife, blueback herring, American shad, Atlantic salmon,
American eel, striped bass, and sea lamprey to their historic habitat in the Androscoggin River Watershed.
Similar goals are articulated in NOAA’s Comprehensive Plan for Diadromous Fishes in the Androscoggin
Watershed. The waters upstream of the Brunswick Project represent nearly all of the spawning habitat
historically used by alewife, Atlantic salmon, blueback herring, American shad, and sea lamprey, as well as
important foraging habitat for striped bass. Therefore, the restoration of these species relies on safe, timely,
and effective upstream and downstream fish passage at the Brunswick Project.

In addition, the Recovery Plan for Atlantic salmon identifies priorities for management of passage and
restoration for co-evolved diadromous species within the Salmon Habitat Recovery Units (SHRUs). The
Brunswick Project is the first dam on the Androscoggin River, which is one of three primary rivers in the
Merrymeeting Bay SHRU, critical habitat for Atlantic salmon, and includes habitat for co-evolved diadromous

OFFICES AT 32 BLOSSOM LANE, MARQUARDT BUILDING, AUGUSTA, MAINE
http:/ /www.Maine.gov/dmr
PHONE: (207) 624-6550 FAX: (207) 624-6024



18

species. The Recovery Plan identifies the following relevant Connectivity Actions to enhance connectivity
between the ocean and freshwater habitats as important for salmon recovery.

C3.0 Improve Fish Passage at Dams to Ensure Access to Habitats Necessary for Atlantic
Salmon Recovery.
C3.4 Install fishways at FERC licensed dams in the Merrymeeting Bay SHRU as
appropriate, and according to the prioritizations.

C5.0 Implement Connectivity Projects that Ensure Access to the Co-Evolved Suite of Diadromous Fish that
are Part of the Ecosystem that Atlantic Salmon Depend On. Atlantic salmon evolved in the presence of
eleven other native sea-run species of fish including alewives, blueback herring, and sea lamprey. The life
histories of these species share many similarities likely to take advantage of the ecological services that the
other species provide. These services likely include buffering from predation, serving as sources of food and
nutrients, and habitat conditioning such as what lamprey do when they excavate redds for spawning.

C5.1 Identify and prioritize fish passage barriers across all SHRU’s that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.2 Remove dams across all SHRU’s according to the prioritization that maximize opportunities for the

co-evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.3 Install fishways at dams across all SHRU’s according to the prioritization that maximize

opportunities for the co-evolved suite of diadromous fish that are part of the ecosystem that salmon

depend on.

The recovery actions above are identified in the recovery plan as Priority 2 and Phase 2 and 3. Priority 2
actions are those that must be taken to prevent a significant decline in species population/habitat quality, or
some other negative impact short of extinction. Recovery actions associated with Phase 2 are geared toward
creating the necessary foundation for establishment and protection of sufficiently resilient wild populations
to withstand foreseeable long-term stresses, and toward providing Atlantic salmon with access to suitable
habitat throughout their life cycle while still relying on conservation hatcheries to abate imminent threats to
the continued existence of the Distinct Population Segment. Recovery actions associated with Phase 3 are
similar to Phase 2, but focus on increasing the abundance, distribution, and productivity of naturally

reared Atlantic salmon and transitioning from dependence on conservation hatcheries.

3. Existing Information and Need for Additional Information

As described in the PAD, the effectiveness of the downstream passage facility has only been studied for
Atlantic salmon smolts. Apart from information related to current management practices for striped bass,
no site-specific information (E.g. route of passage, injury, mortality, or delay) exists on downstream passage
of any other diadromous fishes at the Brunswick project.

The proposed desktop evaluations of entrainment potential will not provide accurate and necessary
information to inform downstream passage alternatives at the project. For example, MDMR ran a theoretical
TBSA model for 1000 smolts at the project using the “tbsa” package in R?® with turbine and discharge data
from the PAD and a distribution of fish lengths similar to those from the 2014 smolt study. MDMR is not
aware of information related to turbine efficiency and the ratio of discharge at best efficiency to hydraulic
capacity, so those parameters were estimated based on parameters in the example data for the package.
The theoretical TBSA model suggested 97.4% smolt survival through Unit 1. However, actual data from the

23 Hinkelman T. 2024. _tbsa: Turbine Blade Strike Analysis . R package version 0.1.0.
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smolt studies at the project indicate Unit 1 survival is much lower (as low as 70.9% in 2014). This highlights
the need for specific field studies to evaluate downstream passage at hydroelectric projects.

Furthermore, while TBSA models can be useful tools, there are multiple issues with using these models for
juvenile alosines. Survival estimates from TBSA models typically follow a negative relationship with fish size
(i.e., larger fish have lower survival estimates and small fish have high survival estimates). This relationship is
largely based on studies of salmon smolts and larger alosines (> 90 mm), and is therefore not applicable to
juvenile alosines < 90 mm. In fact, one study on alewives that had an average fish length of 51 mm found a
0.1% survival after one hour (Franke et al. 1997). Similarly, Heisey et al. (1992) found a 97% survival rate for
American shad (90 — 144 mm fork length) while Kynard et al. (1982) found mortality rates of 62-82% for
smaller shad and blueback herring (60 — 90 mm). Thus, it is not appropriate to apply a negative length-
survival relationship to juvenile alosines.

4. Project Nexus

Hydropower project related mortality and delay has a direct effect on migratory fish populations. Although
the Brunswick Project has been in operation under the current license for 45 years, the effectiveness of the
fish passage facilities has not been tested for all species and life stages that inhabit the project areas. Data
derived from this study will facilitate evaluation of various fish passage alternatives, inform the
Commission’s licensing process, and contribute to the development of an administrative record in support of
protection and enhancement opportunities related to Atlantic Salmon, American shad, American Eel,
Alewife, Blueback herring, and Sea Lamprey.

5. Proposed Methodology

We recommend that a suite of methods including acoustic and/or radio telemetry, hi-z tagging, and split
beam hydroacoustics be used to evaluate downstream passage facilities for all species and life stages listed
in the goals and objectives. Adult blueback herring can be tagged with radio tags either before upstream
passage or can be tagged post-spawning, released downstream of the Pejepscot project, and allowed to
volitionally approach the Brunswick Project and attempt to pass downstream. Juvenile blueback herring
caught at the Project during downstream passage or opportunistically at other sites in Merrymeeting Bay
watersheds, fitted with nano radio tags, and released downstream of the Pejepscot Project will provide
detailed information about juvenile downstream fish passage at the Brunswick Project. Potential routes of
passage should include the spillway, gates, surface sluice and associated 18-inch pipe that discharges
downstream, each of the turbines (separately), the upstream fishway, and the supplemental attraction
water intake located in the upstream fishway. Methods for this approach were developed explicitly for
testing of hydropower facilities with funding support from PNNL. In addition, split beam hydroacoustics in
the area upstream of the turbines and sections of the spillway would allow assessment of route of passage
by large schools of untagged juvenile blueback herring.

If any lifestage is frequently entrained in the turbines, a second year of study would utilize hi-z tags or draft
tube netting to directly assess mortality and injury through the turbine route of passage.

6. Level of Effort and Cost

This study will require multiple years and an extended field season in order to assess the existing facilities for
multiple species and life stages. MDMR estimates that the study will be $100,000 per season, species, and
lifestage. However, there are cost efficiencies in testing multiple species and lifestages in a single season
because the complementary studies would use the same receivers and layout. The existing facilities have
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never been tested for all species and life stages in part because of technology limitations in the 1990s and
the difficulty in obtaining some species of test fish. The standard methods we have proposed will make the
study efficient and cost effective. The results of these studies will inform downstream passage alternatives
and avoid development or construction of downstream facilities that do not address resource impacts. There
are no alternative methods that can be substituted for the proposed study because there is no project
specific information available. The effectiveness of fish passage facilities is site specific and variable
depending on the species being tested.

Study 5. Downstream Adult American Eel Passage Assessment

1. Goals and Objectives

The goal of this study is to determine the impact of the Brunswick Project on the outmigration of silver eels
in the Androscoggin River. Project operations can result in delay, mortality or injury during emigration. It is
important to understand the passage routes at the project and the potential for delay, injury, and mortality
to determine measures and recommendations to increase survival and improve fish passage at the project.
The objectives of this study are:

1. Quantify the movement rates, including delays, and relative proportion of eels passing via various
routes at the project (i.e., through the turbines, via spill at the dams, through the gatehouse,
through the downstream canal system, etc.).

2. Quantify the relative proportion of eels passing each potential emigration route (spill over dam
sections, powerhouse, through gatehouse) at the project during various project operations.

3. Evaluate instantaneous and latent mortality and injury of eels passed via each potential route.

2. Relevant Resource Management Goals

MDMR is a cabinet level agency of the State of Maine. MDMR was established to regulate, conserve, and
develop marine, estuarine, and diadromous fish resources; to conduct and sponsor scientific research; to
promote and develop marine coastal industries; to advise and cooperate with state, local, and federal
officials concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes. MDMR is the lead state agency in the restoration and
management of diadromous (anadromous and catadromous) species of fishes.

NOAA Fisheries developed the Androscoggin River Watershed Comprehensive Plan for Diadromous Fish in
2020%*, which was accepted by the Commission as a comprehensive plan®. The comprehensive plan states:
“The restoration goals for the Androscoggin River Watershed are to provide access to historical spawning,
rearing, and migration habitats necessary for diadromous species to complete their life cycles and to make
accessible seasonal habitats necessary to support the enhancement of the stocks.” The comprehensive plan
also notes that the “restoration approach for American eel includes installing and maintaining upstream eel
ways at hydroelectric facilities within the Androscoggin River Watershed.”

The Atlantic States Marine Fisheries Commission (ASMFC) has developed three documents related to the

management of American eel and hydropower facilities:

1. Interstate Fishery Management Plan for American Eel. April 2000. Atlantic States Marine Fisheries
Commission.

24 Accession Number: 20200414-5171.
25 Accession Number: 20200618-3041.
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2. Addendum Il to the Fishery Management Plan for American Eel. Atlantic States Marine Fisheries
Commission. Approved October 23, 2008. 8 pp.

3. Addendum lll to the Fishery Management Plan for American Eel. Atlantic States Marine Fisheries
Commission. Approved August 2014. 19 pp.

Objectives of the management plan include: (1) protect and enhance American eel abundance in all
watersheds where eel now occur; and (2) where practical, restore American eel to those waters where they
had historical abundance, but may now be absent, by providing access to inland waters for glass eel, elvers,
and yellow eel, and adequate escapement to the ocean for pre-spawning adult eel. Addendum Il contains
specific recommendations for improving upstream and downstream passage of American eel, including
requesting that member states and jurisdictions seek special consideration for American eel in the
Commission’s relicensing process.

Addendum Il contains specific recommendations for improving upstream and downstream passage of
American eel, including requesting that member states and jurisdictions seek special consideration for
American eel in the Federal Energy Regulatory Commission relicensing process.

MDMR’s management goal is to restore American eel to their historic habitat in the Androscoggin River. The
waters upstream of the Project represent significant habitat for American eel. The protection,
enhancement, and restoration of this species relies on safe, timely, and effective passage at the Project.

In addition, the National Marine Fisheries Services (NMFS) developed the Androscoggin River Watershed
Comprehensive Plan for Diadromous Fish in 2020.2° This plan was accepted by the Federal Energy
Regulatory Commission as a comprehensive management plan on June 18, 2020.2” This plan is explicit in
regards to the need for downstream protective measures to prevent turbine entrainment and mortality.
Specifically, the plan notes that “downstream protection measures and bypasses are necessary at
hydroelectric facilities, as turbine mortality is a significant threat to pre-spawn silver eels (Shepard 2015,
ASFMC 2013).”

Finally, the Recovery Plan for Atlantic salmon identifies priorities for management of passage and
restoration for co-evolved diadromous species within the Salmon Habitat Recovery Units (SHRUs). The
Brunswick Project is the first dam on the Androscoggin River, which is one of three primary rivers in the
Merrymeeting Bay SHRU, critical habitat for Atlantic salmon, and includes habitat for co-evolved diadromous
species. The Recovery Plan identifies the following relevant Connectivity Actions to enhance connectivity
between the ocean and freshwater habitats as important for salmon recovery.

C3.0 Improve Fish Passage at Dams to Ensure Access to Habitats Necessary for Atlantic Salmon Recovery.
C3.4 Install fishways at FERC licensed dams in the Merrymeeting Bay SHRU as
appropriate, and according to the prioritizations.

C5.0 Implement Connectivity Projects that Ensure Access to the Co-Evolved Suite of Diadromous Fish that
are Part of the Ecosystem that Atlantic Salmon Depend On. Atlantic salmon evolved in the presence of
eleven other native sea-run species of fish including alewives, blueback herring, and sea lamprey. The life
histories of these species share many similarities likely to take advantage of the ecological services that the
other species provide. These services likely include buffering from predation, serving as sources of food and
nutrients, and habitat conditioning such as what lamprey do when they excavate redds for spawning.

26 Accession Number: 20200414-5171.
27 Accession Number: 20200618-3041.
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C5.1 Identify and prioritize fish passage barriers across all SHRU’s that maximize opportunities for the co-
evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.2 Remove dams across all SHRU’s according to the prioritization that maximize opportunities for the
co-evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.3 Install fishways at dams across all SHRU’s according to the prioritization that maximize
opportunities for the co-evolved suite of diadromous fish that are part of the ecosystem that salmon
depend on.

The recovery actions above are identified in the recovery plan as Priority 2 and Phase 2 and 3. Priority 2
actions are those that must be taken to prevent a significant decline in species population/habitat quality, or
some other negative impact short of extinction. Recovery actions associated with Phase 2 are geared toward
creating the necessary foundation for establishment and protection of sufficiently resilient wild populations
to withstand foreseeable long-term stresses, and toward providing Atlantic salmon with access to suitable
habitat throughout their life cycle while still relying on conservation hatcheries to abate imminent threats to
the continued existence of the Distinct Population Segment. Recovery actions associated with Phase 3 are
similar to Phase 2, but focus on increasing the abundance, distribution, and productivity of naturally

reared Atlantic salmon and transitioning from dependence on conservation hatcheries.

3. Existing Information and Need for Additional Information

The PAD does not contain information on the route of passage or the amount of delay that occurs for
emigrating adult eels. To date, no directed studies of eel entrainment or mortality have been conducted at
the projects. These information gaps need to be filled so the natural resource agencies can assess the
relative and cumulative impacts of project operations on outmigrating eels and develop adequate passage
and protection measures to meet management goals and objectives.

The proposed desktop evaluations of entrainment potential will not provide accurate and necessary
information to inform downstream passage alternatives at the project. For example, MDMR ran a theoretical
TBSA model for 1000 smolts at the project using the “tbsa” package in R?® with turbine and discharge data
from the PAD and a distribution of fish lengths similar to those from the 2014 smolt study. MDMR is not
aware of information related to turbine efficiency and the ratio of discharge at best efficiency to hydraulic
capacity, so those parameters were estimated based on parameters in the example data for the package.
The theoretical TBSA model suggested 97.4% smolt survival through Unit 1. However, actual data from the
smolt studies at the project indicate Unit 1 survival is much lower (as low as 70.9% in 2014). This highlights
the need for specific field studies to evaluate downstream passage at hydroelectric projects.

Furthermore, the original Franke model (Franke et al. 1997) assumes that there is no effect of species on fish
survival through Kaplan turbines, an assertion that is only based on a handful of anguillid studies (B Towler &
J Pica 2020, personal communication, December 8; Franke et al. 1997). Accordingly, Franke et al. (1997)
recommends a strike mortality factor (A) of 0.1 — 0.2 for all species. However, recent analysis of published
data on European eel mortality rates suggests a much higher (A = 0.4) factor would be more appropriate for
eels (B Towler & J Pica 2020, personal communication, December 8). While this is likely an improvement on
recommendations from Franke et al. (1997), these results are still preliminary, and more research is
necessary before TBSA models can be considered appropriate for American eels.

4. Project Nexus

28 Hinkelman T. 2024. tbsa: Turbine Blade Strike Analysis . R package version 0.1.0.
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Hydropower project related mortality and delay has a direct effect on migratory fish populations. The
Brunswick Project does not have entrainment prevention measures in place at their respective turbine
intakes, nor are there designated spillway passage routes or fish bypass systems. To determine overall
project survival, we need to understand the routes of emigration, the potential for delay under different
river flow conditions and project operations, and the level of injury and mortality resulting from each
potential passage route (i.e., the turbines, the sections of the dam, etc). Data derived from this study will
facilitate evaluation of various fish passage alternatives, inform the Commission’s licensing process, and
contribute to the development of an administrative record in support of potential mitigation measures
under Section 18 and 10(j) of the Federal Power Act.

5. Proposed Methodology

In order to understand the movements of outmigrating silver eels as they relate to operations at

the Brunswick Project, radio telemetry technology should be utilized. Radio- and PIT-tagging is an accepted
technology which has been used for a number of studies associated with hydropower projects, including at
projects in the mainstem Penobscot River and the Merrimack River.

Studies should be designed to investigate the size class among the full spectrum of silver eels at each project,
route selection (i.e., entrainment vs. spill vs. Canal) independently from estimation of mortality/injury,
because these metrics require different methodologies. Studies will also likely benefit from data collected
over two study years to account for differences in environmental conditions and natural variation in eel
migration (especially route selection studies, which may be more significantly affected by environmental
conditions during a given season than mortality/injury studies). It is also envisioned that results from route
selection studies can guide design of turbine mortality studies. Therefore, it is proposed, at a minimum,
route selection studies be conducted in multiple years, but mortality/injury studies may be conducted after
the first year of route selection studies have been completed.

Objective 1: Route Selection

This study will involve systematic releases of radio- and PIT-tagged silver phase eels at strategic points above
areas of interest, to assess general routes of passage (i.e., via spill, bypass, or turbines). Active downstream
migrants should be collected within-basin if possible, but fish sourced from out-of-basin may be acceptable
to meet sample size demands. Experimental fish must meet morphometric (e.g., eye diameter relative to
body size) criteria to ensure they are migrant silver phase. Collections should be made within the migratory
season, and eels should be tagged and released within 21 days after capture, but preferably within 7 days
(particularly if the test eels are from out-of-basin).

A minimum number of 150 telemetered eels (e.g., five separate groups of approximately 30 eels each) will
be required to maximize the data return. Tagged eels should be released at an appropriate distance
upstream of the Project Facilities. Groups of eels should be released during spill and non-spill and during
periods of low, moderate, and high generation conditions. All operational measures during these releases
must be documented included releases from the Gatehouse into the Canal system. Since fish can drift a
considerable distance downstream after they have died (Havn et al. 2017), a minimum of 25 dead eels
should also be released as a control group in this study. Additionally, a control is needed to allow
comparisons of movement rate and success of passed and non-passed eels in reaching the detection point
downstream. Therefore, an additional 20 telemetered (uninjured) eels should be released below each
project and tracked as they emigrate.

Telemetry receivers and antennas should be located upstream and downstream of the each section of the
dam, upstream and downstream of the Main Gatehouse, above and below the decommissioned generation
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facilities in the canal system at turbine intakes, the station tailrace, downstream of the confluence of the
Androscoggin River and the canal system, and downstream of the Brunswick Project (FERC No. 2284). These
locations will permit assessment of passage via the following potential routes: A) four stone masonry
sections (Dams No. 1, 2, 3, and 4), B) concrete dam section (Dam No. 5), C) the Island Spillway, D) the
Powerhouse, E) the Main Gatehouse, and F) the lower gatehouses on the canal or other identified
obstructions to passage in the bypass canal. While the canal system is no longer part of the Project facilities,
water is released through the Main Gatehouse and creates the potential for adult eels to migrate via this
route. The final placement of receivers and antennas should be developed in consultation with the fisheries
agencies.

Mobile tracking (i.e., via boat or streambank) in the river and canal between release sites and several
kilometers downstream will be performed at regular intervals during and after releases to confirm routes
and fates of passed fish or lost fish.

Movement rates (time between release and detection at radio antenna locations, and between additional
radio antenna locations) of eels passing the projects by various routes will also be quantified.

The route selection portion of this study should occur in both study years to capture variation in flow and
spill conditions at the Project facilities.

Objective 2: Spill, Bypass, and Turbine Mortality/Injury Studies

Spill, gatehouse/canal, and turbine mortality will be assessed using a radio-telemetric balloon tag method. A
minimum number of 70 tagged eels will be required to assess impact of relevant project facilities: one group
of 30 eels to assess passage via spill at each section of the dam, a separate group of 20 eels to assess the
Main Gatehouse and canal system, and a final group of 20 eels to assess turbine passage at the project.

For spill mortality sites (dam spillways and downstream bypasses), tagged eels will be injected or released
into spill flow at points where water velocity exceeds 10 ft/sec to minimize the possibility of eels swimming
upstream into the headpond or canal. Passed balloon-tagged eels will be recovered below areas of spill and
held for 96 hours in isolated tanks for observation of injury and latent mortality; unrecovered balloon-tagged
eels will be censored from the data. Passed eels should be x-rayed for any potential injuries per Muller et al.
2020.

For turbine mortality sites, tagged eels will be injected into intakes of all units associated with the projects,
operating at a full range of settings where intake water velocity exceeds 10 ft/sec to minimize the possibility
of eels swimming back upstream through the intakes. Passed balloon-tagged eels will be recovered in the
tailrace(s) and held for 96 hours in isolated tanks for observation of injury and latent mortality; unrecovered
balloon-tagged eels will be censored from the data.

X-ray imaging should be used to assess internal injuries of recovered balloon-tagged eels. Mueller et al.
2020 demonstrated that 29 percent of individuals with vertebral fractures did not present externally visible
signs of severe injury and x-ray imaging showed that skeletal fractures were most pronounced for eel.
Therefore, this method will ensure accurate documentation of injuries sustained during passage.

If the balloon-tag mortality component of the study occurs in study year one, all possible route selection
sites would need to be evaluated. If the balloon-tag mortality component of the study occurs in study year
two, results from the route selection study could be used to inform which sites need to be evaluated for
mortality. Eels recovered from balloon-tag studies should not be used for route selection studies.
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Data analyses of route selection and mortality (instantaneous and latent) will follow standard methodology.

Project operation (flows, levels, gate openings, number of units operating and operation level) and
environmental conditions (river flow, temperature, turbidity, air temperature, precipitation) will be
monitored regularly (hourly measurements if possible) throughout the duration of the studies and assessed
for potential relationships to passage route selection, migratory delay, and/or passage survival.

These methodologies are consistent with accepted practice.

6. Level of Effort and Cost

The level of cost and effort for the downstream eel passage study will be moderate; silver eels would need
to be collected, tagged, and released in several locations over the course of the migration season. Data
would need to be retrieved periodically, then analyzed. A multi-site route selection study conducted by the
USGS Conte Lab on the Shetucket River in Connecticut cost approximately $75,000 for the first year of study.
Costs are estimated at $100,000 per year for the route selection study and $50,000 to $75,000 for the
mortality/injury study. No alternatives are proposed.

Study 6: Diadromous Fish Behavior, Movement, and Project Interaction Study
1. Goals and Objectives

The goal of this study is to assess the Project-related effects on migratory fish, particularly alosine, behavior
in and downstream of the Project tailrace. The objectives of the study are to:

1. Assess alosine distribution and movement in the Project’s tailrace and the proximal downstream
river reach.

2. Assess alosine utilization of the existing Project fishway, the effectiveness of the existing fishway
entrance, and alosine movement near potential alternative fishway entrance locations.

3. Determine extent of alosine behavioral modification due to Project-induced passage delay.

4. Assess passage outcomes following alosine behavioral modification as it relates to the presence of
predators such as striped bass (Morone saxatilis).

2. Relevant Resource Management Goals

MDMR is a cabinet level agency of the State of Maine. MDMR was established to regulate, conserve, and
develop marine, estuarine, and diadromous fish resources; to conduct and sponsor scientific research; to
promote and develop marine coastal industries; to advise and cooperate with state, local, and federal
officials concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes. MDMR is the lead state agency in the restoration and
management of diadromous species of fishes.

The Atlantic States Marine Fisheries Commission (ASMFC) has also developed four documents related to the
management of Shad and River Herring (Alewife and Blueback Herring) and hydropower facilities:

1. Interstate Fishery Management Plan for American Shad and River Herrings. October 1985. Atlantic
States Marine Fisheries Commission.
2. Amendment 1 to the Interstate Fishery Management Plan for American Shad and River Herring. April

1999. Atlantic States Marine Fisheries Commission.
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3. Amendment 2 to the Interstate Fishery Management Plan for American Shad and River Herring. May
2009. Atlantic States Marine Fisheries Commission.
4, Amendment 3 to the Interstate Fishery Management Plan for American Shad and River Herring.

February 2010. Atlantic States Marine Fisheries Commission.

The objectives of the management plan include:

1. Prevent overfishing of American shad stocks by constraining fishing mortality below F30.

2. Develop definitions of stock restoration, determine appropriate target mortality rates and specify
rebuilding schedules for American shad populations within the management unit.

3. Maintain existing or more conservative regulations for hickory shad and river herring fisheries until

new stock assessments suggest changes are necessary. This should keep fishing mortality sufficiently
low to ensure survival and enhancement of depressed stocks and the maintenance of stabilized

stocks.
4, Promote improvements in degraded or historic alosine habitat throughout the species range.
5. State and federal managers should consider the following methods to achieve this objective:

a. Improve or install passage facilities at dams and other obstacles to provide upstream passage to
historic spawning areas, or remove these obstacles entirely.

b. Improve water quality in areas where water quality degradation may have affected alosine
stocks. C. Evaluate current fish passage facilities for efficiency.

c. Ensure that decisions on river flow allocation (e.g., irrigation, evaporative loss, out of basin water
transport, hydroelectric operations) take into account flow needs for alosine migration,
spawning, and nursery usage.

d. Ensure that water withdrawal (e.g., cooling flow, drinking water) effects (e.g., impingement and
entrainment mortalities, turbine mortalities) do not affect alosine stocks to the extent that they
result in stock declines.

Evaluate and improve downstream passage for adults and juveniles.
f.  Promote and coordinate alosine stocking programs for:
i. reintroduction to historic spawning area
ii. expansion of existing stock restoration programs
iii. initiation of new strategies to enhance depressed stocks.
g. Promote cooperative interstate research monitoring and law enforcement.

MDMR’s management goal is to restore alewife, blueback herring, American shad, Atlantic salmon,
American eel, striped bass, and sea lamprey to their historic habitat in the Androscoggin River Watershed.
Similar goals are articulated in NOAA’s Comprehensive Plan for Diadromous Fishes in the Androscoggin
Watershed. The waters upstream of the Brunswick Project represent nearly all of the spawning habitat
historically used by alewife, Atlantic salmon, blueback herring, American shad, and sea lamprey, as well as
important foraging habitat for striped bass. Therefore, the restoration of these species relies on safe, timely,
and effective upstream and downstream fish passage at the Brunswick Project.

In addition, the Recovery Plan for Atlantic salmon?® identifies priorities for management of passage and
restoration for co-evolved diadromous species within the Salmon Habitat Recovery Units (SHRUs). The
Brunswick Project is the first dam on the Androscoggin River, which is one of three primary rivers in the
Merrymeeting Bay SHRU, critical habitat for Atlantic salmon, and includes habitat for co-evolved diadromous

2U.S. Fish and Wildlife Service and NMFS. 2018. Recovery plan for the Gulf of Maine Distinct
Population Segment of Atlantic salmon (Salmo salar). 74 pp.
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species. The Recovery Plan identifies the following relevant Connectivity Actions to enhance connectivity
between the ocean and freshwater habitats as important for salmon recovery.

C3.0 Improve Fish Passage at Dams to Ensure Access to Habitats Necessary for Atlantic
Salmon Recovery.
C3.4 Install fishways at FERC licensed dams in the Merrymeeting Bay SHRU as
appropriate, and according to the prioritizations.

C5.0 Implement Connectivity Projects that Ensure Access to the Co-Evolved Suite of Diadromous Fish that
are Part of the Ecosystem that Atlantic Salmon Depend On. Atlantic salmon evolved in the presence of
eleven other native sea-run species of fish including alewives, blueback herring, and sea lamprey. The life
histories of these species share many similarities likely to take advantage of the ecological services that the
other species provide. These services likely include buffering from predation, serving as sources of food and
nutrients, and habitat conditioning such as what lamprey do when they excavate redds for spawning.

C5.1 Identify and prioritize fish passage barriers across all SHRU’s that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.2 Remove dams across all SHRU’s according to the prioritization that maximize opportunities for the

co-evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.C5.3 Install

fishways at dams across all SHRU’s according to the prioritization that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

The recovery actions above are identified in the recovery plan as Priority 2 and Phase 2 and 3. Priority 2
actions are those that must be taken to prevent a significant decline in species population/habitat quality, or
some other negative impact short of extinction. Recovery actions associated with Phase 2 are geared toward
creating the necessary foundation for establishment and protection of sufficiently resilient wild populations
to withstand foreseeable long-term stresses, and toward providing Atlantic salmon with access to suitable
habitat throughout their life cycle while still relying on conservation hatcheries to abate imminent threats to
the continued existence of the Distinct Population Segment. Recovery actions associated with Phase 3 are
similar to Phase 2, but focus on increasing the abundance, distribution, and productivity of naturally reared
Atlantic salmon and transitioning from dependence on conservation hatcheries.

3. Existing Information and Need for Additional Information

There are documented issues at the Brunswick Project with fish not locating the fishway entrance amidst
competing attraction flow from turbine discharges and spillway and gate flow. Some species (most notably
American shad) do not pass the fish ladder in a timely manner. The recent upstream alosine telemetry
studies at the Project clearly demonstrated that alosines are unable to utilize the existing fishway. However,
those studies did not provide sufficient information to understand alosine movements in the vicinity of the
Project tailrace and fishway entrance, or to inform appropriate protection, mitigation, and enhancement
measures to address the lack of safe, timely, and effective passage at the Project. A fine-scale understanding
of fish movement and behavior in the Project tailrace and in the vicinity of the fishway entrance is critical to
help FERC and resource agencies ensure that the alternatives analysis is appropriate and comprehensive to
identify alternatives that address Project impacts.

The CFD modeling proposed by the Licensee will provide resource agencies and FERC with some data to
inform alternatives, however CFD is only part of the picture, and relying on that single method will reduce
the available information to select appropriate alternatives. This study is intended to be complimentary to a
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CFD study, and will provide valuable information on fish behavior in the Project area that would not be
available from a CFD study alone.

4. Project Nexus

Diadromous species use natural waterways to migrate between ocean and freshwater habitats to complete
their life history. Dams impede or block this migration. This assessment will provide critical information that
will support the development of feasible and appropriate fish passage enhancements at the Project, such as
design of new fish passage facilities and potential channel modification(s).

5. Proposed Methodology

We recommend incorporating state-of-the-art telemetry methods for this study including both two-
dimensional (2D) and three-dimensional (3D) tracking, utilizing passive receivers. Brookfield should tag a
statistically significant number of adult river herring (blueback herring and alewife) and American shad
during the migration run of each species at the Project.

Fish should be collected, tagged, and released downstream of the Project. River herring species should be
tagged in the proportion they are encountered. Following tagging, all species should be released with an
equal number of non-tagged fish to facilitate schooling behavior. Brookfield should record river flows and
project operations throughout the study. During the study period, Brookfield should document the Project’s
operational conditions to inform study results.

Without adequate sample sizes, study results will be questionable. To obtain a statistically significant sample
size, Brookfield should first run power analyses to determine the number of fish they would need to tag to
determine passage differences between all release cohorts through the project (i.e., attraction, within
fishway, and overall passage for each cohort).

We note that during similar tagging studies for the Lowell Project on the Merrimack River in Massachusetts
(FERC No. 2790), the number of fish tagged in studies paired with a substantial number of study fish leaving
the study area, resulted in too few remaining detections to answer study questions and arrive at meaningful
conclusions. Therefore, when developing the statistically significant sample size, attrition should be
considered.

On May 10, 2024, FERC determined that a project Licensee should conduct a similar study utilizing Juvenile
Salmon Acoustic Telemetry System (JSATS) to monitor tagged alosines in the riverine environment
downstream of the Lawrence Hydroelectric Project (FERC No. 2800) on the Merrimack River in
Massachusetts. The JSATS technology was developed by the Pacific Northwest National Laboratory (PNNL)
to monitor the behavior, movement, habitat use, and survival of juvenile salmonids migrating downstream in
the Pacific Northwest. JSATS has been previously used to: (1) estimate route specific dam passage; (2)
observe predator—prey interactions; and (3) evaluate fish behavior in dam tailraces using high-accuracy,
high-efficiency three-dimensional (3D) tracking. JSATS technology would provide the detailed analysis
necessary to understand alosine behavior in and near the Bruns