ENVIRONMENTAL ASSESSMENT
FOR
HYDROPOWER LICENSE

Lower Great Falls Hydroelectric Project
FERC Project No. 4451-024
Maine/New Hampshire

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

July 2022



TABLE OF CONTENTS

1.0 INTRODUCTION ..ottt ettt sa e e e snesaesnenreane e 1
1.1 APPLICATION ..ottt bbbttt bbbttt b 1
1.2 PURPOSE OF ACTION AND NEED FOR POWER.........cccccooiviiiiiieieece e 1

1.2.1 PUIPOSE OF ACLION ...t 1
1.2.2 INEEA TOI POWET ...ttt ettt esnaenneeneesreenneeneens 3
1.3 STATUTORY AND REGULATORY REQUIREMENTS .......cccoiniiieieeie e 4
1.4 PUBLIC REVIEW AND COMMENT ....c.ciiiiiiiest ettt 4
1.4.1 ESTol0] 01 T [PPSR PRSPPI 4
1.4.2 INEEIVENTIONS ...t e e enteeneenraenteeneesneenns 4
1.4.3 Comments on the APPHICALION ........ooiii i 5

2.0 PROPOSED ACTION AND ALTERNATIVES ..ot 5

2.1 NO ACTION ALTERNATIVE .....oiiitit ittt 5
211 CUrrent Project FACIIITIES ........ccoiviiiiiiiiicese e 5
2.1.2 Current ProjeCt BOUNTANY .......covviiieiie it ra e 8
2.1.3 PrOJECE SAFELY ...t 8
2.1.4 CUurrent ProjeCt OPEIatiON .........ueciuveiieiiiee it esiee s et e e sre e e s ae e raesne e 8

2.2 APPLICANT’S PROPOSAL ...ttt e e nnann e e anes 9
2.2.1 Proposed Project FaCIlItIES.........coviiiiiiiiiiie st 9
2.2.2 Proposed Operation and Environmental Measures.............cccooverevnienenecnennens 10

2.3 STAFF ALTERNATIVE ..ottt 11

2.4  STAFF ALTERNATIVE WITH MANDATORY CONDITIONS.......cccoeveieireinne. 15

2.5 ALTERNATIVE CONSIDERED BUT ELIMINATED FROM DETAILED

ANALYSIS .ottt ettt ne s reene e 15

3.0 ENVIRONMENTAL ANALYSIS ..ot 15
3.1 GENERAL DESCRIPTION OF THE RIVER BASIN .......cccoviiiiieieeieie e 16
3.2  SCOPE OF CUMULATIVE EFFECTS ANALYSIS ..ottt 17

3.21 GEOGIAPNIC SCOPE ...ttt 17
3.2.2 TEMPOTAl SCOPE ....veeeeeiie ettt ettt et e reesreeseesreenreaneens 18
3.3 PROPOSED ACTION AND ACTION ALTERNATIVES ......ccocoeieeeie e 18
3.3.1 AQUALIC RESOUICTES ....vevieieeieceie sttt e steeste et ste et e steeaeaseesteetesseesraessesseenreaneens 18
3.3.2 TerreStrial RESOUICTES .....ccveiiiiieiieeieeie sttt eeneesreesneaneens 65
3.3.3 Threatened and Endangered SPECIES .......ccviveieeriiiieiiee e 67
3.34 Recreation, Land Use, and AESNELICS ......c.veveiiiieiie e 68
3.35 CUIUIAl RESOUICES ...ttt 73
3.3.6 ENVIFONMENTAl JUSTICE ......c.eiiieie et 80

4.0 DEVELOPMENTAL ANALYSIS....ooiieeeiee e 82

5.0 CONCLUSION AND RECOMMENDATIONS .....oooiieiese e 83
51 COMPREHENSIVE DEVELOPMENT AND RECOMMENDED ALTERNATIVE 83

5.11 Measures Proposed by GMP and the City ..o 84
51.2 Additional Measures Recommended by Staff ..., 85
5.1.3 (O70] 0 0d 111 [ o OSSPSR 86

52  UNAVOIDABLE ADVERSE EFFECTS .....cooiiiiiiieeie e 86

53 FISH AND WILDLIFE AGENCY RECOMMENDATIONS......c.coceveieieieresnsiene 87

54  CONSISTENCY WITH COMPREHENSIVE PLANS .......ccooiiiiiieee e 87

6.0 FINDING OF NO SIGNIFICANT IMPACT ....occt ittt 87



7.0 LITERATURE CITED ..ot s 88
8.0 LIST OF PREPARERS ... s 88

APPENDIX A — GLOSSARY OF TERMS

APPENDIX B — FIGURES

APPENDIX C - TABLES

APPENDIX D - STATUTORY AND REGULATORY REQUIREMENTS
APPENDIX E — BIOLOGICAL ASSESSMENT

APPENDIX F - ALTERNATIVE CONSIDERED BUT ELIMINATED FROM DETAILED
ANALYSIS

APPENDIX G — DEVELOPMENTAL RESOURCES

APPENDIX H - COSTS OF ENVIRONMENTAL MEASURES

APPENDIX | - COMPREHENSIVE DEVELOPMENT

APPENDIX J—FISH AND WILDLIFE AGENCY SECTION 10(J) RECOMMENDATIONS
APPENDIX K — LIST OF COMPREHENSIVE PLANS

APPENDIX L — LITERATURE CITED

APPENDIX M — LIST OF PREPARERS

APPENDIX N — U.S. DEPARTMENT OF THE INTERIOR’S SECTION 18 PRELIMINARY
FISHWAY PRESCRIPTIONS

APPENDIX O — MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION WATER
QUALITY CERTIFICATION

APPENDIX P — NEW HAMPSHIRE DEPARTMENT OF ENVIRONMENTAL PROTECTION
WATER QUALITY CERTIFICATION



LIST OF FIGURES

Figure 1. Location of the Lower Great Falls Project and other FERC-licensed Hydroelectric

Projects and Exemptions on the Salmon Falls River (Source: Staff). ...........cc.cce.e. 2
Figure 2. Current Lower Great Falls Project Boundary (Source: Staff)........cccooevviiiiiinninnns 6
Figure 3. Current Lower Great Falls Project Facilities (Source: Staff). ........ccocevvviviiiiiciiiins 7
Figure B-1. Transects Used within the Lower Great Falls Bypassed Reach for the Instream Flow

Study (Source: GMP and the City, 2020). ......ccoovveiieiiieiie e B-1
Figure B-2. Current Project Boundary, Applicant’s Proposed Project Boundary, and Land

Needed for Project Purposes (Source: Staff). ..o B-2

Figure B-3. Block Groups and Environmental Justice Communities within 1-mile of the project
boundary (SOUrce: Staff). ......ccoeiiieiii B-3



LIST OF TABLES

Table C-1. Dams on the SalmMon FallS RIVEL. .......cuoiiiiiieiiee e C-1
Table C-2. Mean, Median, Maximum, and Minimum Flows at the Lower Great Falls Project
from 1968 t0 2005 and 2011 t0 2018.........cccviieieieieierece e C-2
Table C-3. Percentage of the Maximum WUA in the Bypassed Reach for Target Species at
Various Bypassed ReaCh FIOWS. ..o C-2
Table C-4. Nature-like Fishway Parameters for American Shad and River Herring. ............... C-3
Table C-5. Burst Speeds and Overall Entrainment Potential of American Eel, American Shad,
AN RIVEN HEITING. .viiiiiic et reas C-3
Table C-6. Average Immediate Fish Survival Rates for Francis Turbines by rpm. .................. C-3
Table C-7. Average 48-hour Fish Survival Rates for Francis Turbines by rpm............c........... C-4

Table C-8. Frequency of Rainfall Accumulation of 0.5 Inch or More, and Cumulative Rainfall
Events Per Year of 0.5 Inch or More for August, September, October, and November,

TrOmM 2014 10 2020. ... .ccueeeeeeeieee ettt e sttt e et nreenee e e nreenee s C-4
Table C-9. Environmental Justice Community Data for the Lower Great Falls Project (Source:
ST e C-5
Table G-1. Parameters for the Economic Analysis of the Lower Great Falls Project............... G-1
Table G-2. Summary of the Annual Cost of Alternative Power and Annual Project Cost for the
Four Alternatives for the Lower Great Falls Project. .........ccccoooveviiiiiiieiiieiiciies G-2
Table H-1. The Cost of Environmental Measure Considered in Assessing the Environmental
Effects of Operating the Lower Great Falls Project...........ccccoovveviiiiiiieiiiciiciies H-1



APE

certification
C.F.R.

cfs

City

CEQ
Commission
CWA

CZMA

DBH

DO

EA

EPA

ESA

°F

FERC

FPA

fps

FWS

GMP

HPMP

Interior

IPaC

kw

Lower Great Falls
Maine DACF
Maine DEP
Maine DIFW
Maine DMR
Maine SHPO
mg/L

MWh

MW

National Register
NERC

New Hampshire DES
New Hampshire FGD
New Hampshire SHPO
NGVD29

NHPA

NLEB

NMFS
NPCC-New England
O&M

PA

ACRONYMS AND ABBREVIATIONS

area of potential effect

water quality certification

Code of Federal Regulations

cubic feet per second

City of Somersworth, New Hampshire

Council of Environmental Quality

Federal Energy Regulatory Commission

Clean Water Act

Coastal Zone Management Act

diameter at breast height

dissolved oxygen

environmental assessment

U.S. Environmental Protection Agency
Endangered Species Act

degree Fahrenheit

Federal Energy Regulatory Commission

Federal Power Act

feet per second

U.S. Fish and Wildlife Service

Green Mountain Power

Historic Properties Management Plan

U.S. Department of the Interior

Information for Planning and Consultation
kilowatt

Lower Great Falls Hydroelectric Project No. 4551
Maine Department of Agriculture, Conservation, and Forestry
Maine Department of Environmental Protection
Maine Department of Inland Fisheries and Wildlife
Maine Division of Marine Resources

Maine State Historic Preservation Officer
milligrams per liter

megawatt-hours

megawatt

National Register of Historic Places

North American Electric Reliability Corporation
New Hampshire Department of Environmental Services
New Hampshire Fish and Game Department

New Hampshire State Historic Preservation Officer
National Geodetic Vertical Datum of 1929
National Historic Preservation Act

northern long-eared bat

National Marine Fisheries Service

Northeast Power Coordinating Council’s New England Region
operation and maintenance

Programmatic Agreement



PIT tag passive integrated transponder tag

rpm revolutions per minute
SCORP Statewide Comprehensive Outdoor Recreation Plan
USGS U.S. Geological Survey

Vi



ENVIRONMENTAL ASSESSMENT
Federal Energy Regulatory Commission
Office of Energy Projects
Division of Hydropower Licensing
Washington, DC

Lower Great Falls Hydroelectric Project
FERC Project No. 4451 — Maine/New Hampshire

1.0 INTRODUCTION
1.1  APPLICATION

On April 30, 2020, Green Mountain Power Corporation and the City of Somersworth,
New Hampshire (GMP and the City, respectively) filed an application with the Federal Energy
Regulatory Commission (Commission or FERC) for a subsequent license to continue to operate
and maintain the Lower Great Falls Hydroelectric Project No. 4451 (Lower Great Falls Project,
or project). The 1.28-megawatt (MW) project is located on the Salmon Falls River in Strafford
County, New Hampshire and York County, Maine (see Figure 1). The project does not occupy
federal land.

1.2 PURPOSE OF ACTION AND NEED FOR POWER
1.2.1 Purpose of Action

The purpose of the Lower Great Falls Project is to provide a source of hydroelectric
power. Therefore, under the provisions of the Federal Power Act (FPA), the Commission must
decide whether to issue a subsequent license to GMP and the City for the Lower Great Falls
Project, and what conditions should be placed on any license issued. In deciding whether to
issue a license for a hydroelectric project, the Commission must determine that the project will
be best adapted to a comprehensive plan for improving or developing the waterway. In addition
to the power and developmental purposes for which licenses are issued (such as flood control,
irrigation, and water supply), the Commission must give equal consideration to the purposes of:
(1) energy conservation; (2) the protection of, mitigation of damage to, and enhancement of fish
and wildlife resources; (3) the protection of recreational opportunities; and (4) the preservation
of other aspects of environmental quality.
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Figure 1. Location of the Lower Great Falls Project and other FERC- Ilcensed Hydroelectric
Projects and Exemptions on the Salmon Falls River (Source: Staff)

Issuing a subsequent license for the Lower Great Falls Project would allow GMP and the

City to continue to generate electricity at the project for the term of the license, making electric
power from a renewable resource available to its customers
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This environmental assessment (EA) has been prepared in compliance with the National
Environmental Policy Act of 1969 (NEPA)! to assess the environmental and economic effects
associated with operation of the project, and alternatives to the proposed project. It includes
recommendations to the Commission on whether to issue a subsequent license, and if so,
recommends terms and conditions to become a part of any license issued.

In this EA, we assess the environmental and economic effects of: (1) operating and
maintaining the project as proposed in the application and as specified in the Offer of Settlement
for Modified Prescriptions for Fishways (Settlement Agreement);? (2) operating and maintaining
the project as proposed by GMP and the City, with additional or modified measures (staff
alternative); and (3) the staff alternative with the mandatory conditions that have been filed to
date. We also consider the effects of no action. Under the no-action alternative, the project
would continue to operate as it does under the existing license, and no new environmental
protection, mitigation, or enhancement measures would be implemented. The primary issues
associated with relicensing the project are minimum flows in the bypassed reach of the Salmon
Falls River, upstream and downstream fish and eel passage, federally listed threatened species,
and cultural resources.

1.2.2 Need for Power

The Lower Great Falls Project provides hydroelectric generation to meet part of the local
and regional power requirements, resource diversity, and capacity needs. The project has an
installed capacity of 1.28 MW and an average annual energy production of about 3,916.8
megawatt-hours (MWh) from 2005 through 2018.

To assess the need for power, we looked at the needs in the operating region in which the
project is located. The North American Electric Reliability Corporation (NERC) annually
forecasts electrical supply and demand nationally and regionally for a 10-year period. The
Lower Great Falls Project is located within the Northeast Power Coordinating Council’s New
England region (NPCC-New England) of the NERC. According to NERC’s 2020 Long-Term
Reliability Assessment, the net internal demand for this region is projected to decrease by about
0.1% from 2021 to 2030. The anticipated reserve margin (i.e., the primary metric used to
evaluate the adequacy of projected generation resources to serve forecasted peak load) is

1 The Council on Environmental Quality (CEQ) issued a final rule on April 20, 2022,
revising its regulations for implementing NEPA (see National Environmental Policy Act
Implementing Regulations Revisions, 87 Fed. Reg. 23,453-70). The rule became effective May
20, 2022. This EA was prepared in accordance with CEQ’s 2022 regulations.

2.0n April 6, 2021, Green Mountain Power (GMP), on behalf of itself and the City, filed
a Settlement Agreement signed by GMP, the City, and the U.S. Department of the Interior. The
Settlement Agreement memorializes agreements among the settling parties concerning the
appropriate terms of Interior’s FPA section 18 fishway prescriptions for American shad and river
herring for the project. The Settlement Agreement states that because the section 18 fishway
prescriptions would be mandatory conditions in any license issued for the project, there is no
need for, and it is not requesting the Commission’s approval of the Settlement Agreement.

3
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forecasted to range from 30.9% in 2021 to 18.6% in 2030. The NPCC-New England assessment
area is forecasted to meet NPCC-New England’s reference margin level of 13.1% in 2021,
13.2% in 2022, and 12.7% in 2023 through 2030 (NERC, 2020).

Although demand is projected to decrease somewhat in the region, the project currently
provides power that helps to meet part of the region’s power requirements and capacity needs.
The project provides power that can displace non-renewable, fossil-fired generation and
contributes to a diversified generation mix. Displacing the operation of non-renewable facilities
may avoid some power plant emissions and create an environmental benefit.

1.3 STATUTORY AND REGULATORY REQUIREMENTS

A subsequent license for the Lower Great Falls Project would be subject to numerous
requirements under the FPA and other applicable statutes. The major regulatory and statutory
requirements are described in Appendix D.

1.4 PUBLIC REVIEW AND COMMENT

The Commission’s regulations (18 C.F.R. § 16.8) require applicants to consult with
appropriate resource agencies, tribes, and other entities before filing an application for a license.
This consultation is the first step in complying with the Fish and Wildlife Coordination Act, the
Endangered Species Act (ESA), National Historic Preservation Act (NHPA), and other federal
statutes. Pre-filing consultation must be completed and documented according to the
Commission’s regulations.

1.4.1 Scoping

Before preparing this EA, staff conducted scoping to determine what issues and
alternatives should be addressed. A scoping document was distributed to interested agencies and
others on November 30, 2020. It was noticed in the Federal Register on December 4, 2020. The
Maine Department of Environmental Protection (DEP) filed comments on December 23, 2020.

1.4.2 Interventions

On October 28, 2020, the Commission issued a notice accepting the application and
setting December 27, 2020, as the deadline for filing motions to intervene and protests. The
notice was published in the Federal Register on November 4, 2020. The Maine Department of
Inland Fisheries and Wildlife (Maine DIFW) and U.S. Department of Interior (Interior) filed
notices of intervention on December 7, 2020 and December 15, 2020, respectively.
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1.4.3 Comments on the Application

On February 10, 2021, the Commission issued a notice setting April 10, 2021, as the
deadline for filing comments, recommendations, terms and conditions, and prescriptions.®

On April 14, 2021, Interior filed comments and recommendations. On April 16, 2021,
Interior filed preliminary fishway prescriptions under FPA section 18. GMP and the City did not
file reply comments.

2.0 PROPOSED ACTION AND ALTERNATIVES
2.1 NO ACTION ALTERNATIVE

Under the no-action alternative, the project would continue to operate under the terms
and conditions of the current license, and no new environmental protection, mitigation, or
enhancement measures would be implemented. We use this alternative to establish baseline
environmental conditions for comparison with other alternatives, and to judge the benefits and
costs of any measures that might be required under a subsequent license.

2.1.1 Current Project Facilities

The Lower Great Falls Project is located on the Salmon Falls River in Strafford County,
New Hampshire, and York County, Maine,* approximately 7.4 river miles upstream of the
confluence of Salmon Falls River and the Cocheco River, where the two rivers join to form the
Piscataqua River, near Dover, New Hampshire. The Piscataqua River flows approximately 12.7
miles before reaching the Gulf of Maine. The current project boundary is shown in Figure 2.

3 The notice established a 60-day period for filing comments, recommendations, terms
and conditions, and prescriptions. The Commission’s Rules of Practice and Procedure provide
that if a filing deadline falls on a Saturday, Sunday, holiday, or other day when the Commission
is closed for business, the filing deadline does not end until the close of business on the next
business day. 18 C.F.R. 8 385.2007(a)(2). Because the 60-day filing deadline fell on a Saturday
(i.e., April 10, 2021), the filing deadline was extended until the close of business on Monday,
April 12, 2021.

4 The majority of the project facilities, including the intake, penstocks, and powerhouse,
are located within the city of Somersworth, New Hampshire. The north abutment of the dam is
located in the town of Berwick, Maine.
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Figure 2. Current Lower Great Falls Project Boundary (Source: Staff).

The Lower Great Falls Project includes a 297-foot-long, 32-foot-high stone masonry and
concrete dam known as the Lower Great Falls Dam, that includes the following sections: (1) a
50-foot-long north abutment section with two 8-foot-wide, 8-foot-high low-level outlet gates that
control flow into two 7-foot-diameter, 40-foot-long outlet pipes;® (2) a 176-foot-long spillway
section with a 5.25-foot-wide, 4-foot-high debris sluice gate; 4-foot-high flashboards; and a crest
elevation of 106.4 feet National Geodetic Vertical Datum of 1929 (NGVD29) at the top of the
flashboards; and (3) a 71-foot-long south abutment section with a 40.5-foot-wide, 20-foot-high
intake structure equipped with four 5-foot-wide, 10.5-foot-high steel frame gates and a trashrack
with 2-inch clear bar spacing. The dam creates an impoundment that has a surface area of 40.2

> Water flows though the low-level outlet pipes into the remains of an old mill foundation
before emptying into the Salmon Falls River.
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acres at an elevation of 106.4 feet NGVD29.% The existing project facilities are shown in
Figure 3.

Town of Berwick
York County, ME

Impoundment

£ Bypassed Reach

/M

_“Underground
Penstock

\

City of Somersworth
Strafford County, NH

~

e

Figure 3. Current Lower Great Falls Project Facilities (Source: Staff).

From the impoundment, water flows through the intake structure to: (1) an 8.5-foot-
diameter, 120-foot-long steel penstock that bifurcates into a 5.3-foot-diameter, 85-foot-long
section and a 7.6-foot-diameter, 85-foot-long section; and (2) an 8.5-foot-diameter, 140-foot-
long steel penstock that bifurcates into a 7-foot-diameter, 85-foot-long section and a 7.6-foot-
diameter, 85-foot-long section. The penstocks provide water to two 260-kilowatt (kW) F-type
Francis turbine-generator units and two 380-kW F-type Francis turbine-generator units located in

® The current license states that the impoundment is 32 acres; however, it does not
identify the corresponding impoundment surface elevation. See Somersworth Hydropower
Associates and the City of Somersworth, New Hampshire, 19 FERC { 62,108, at ordering
paragraph B(2) (1982). Therefore, staff used the georeferenced shapefile of the project boundary
that was filed by the applicant as part of the license application to update the measurement of the
impoundment’s surface area and to identify a corresponding surface elevation, and found that the
impoundment surface area is approximately 40.2 acres at an elevation of 106.4 feet NGVD209.

7
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a 46-foot-long, 30-foot-wide concrete and brick masonry powerhouse, for a total installed
capacity of 1.28 megawatts. Water is discharged from the turbines through draft tubes to a 55-
foot-long, 30-foot-wide tailrace, where it returns to the Salmon Falls River. The project creates
an approximately 250-foot-long bypassed reach.

The project generators connect to a 4.16-kilovolt, 260-foot-long underground
transmission line that interconnects with the local distribution grid.

2.1.2 Current Project Boundary

The current project boundary encompasses approximately 42.9 acres (Figure 2). The
project boundary encloses: (1) approximately 40.4 acres of land and water in and around the
impoundment; (2) the 250-foot-long bypassed reach; (3) the project facilities listed above in
section 2.1.1; (4) 0.24 acre of land that is occupied by two apartment buildings and an associated
parking lot;” (5) 0.56 acre of land associated with Olde Mill Road; and (6) the access road to the
powerhouse. The existing project boundary does not include any federal land.

2.1.3 Project Safety

The Lower Great Falls Project has been operating for more than 37 years under its
existing license. During this time, Commission staff has conducted operational inspections
focusing on the continued safety of the structures, identification of unauthorized modifications,
efficiency and safety of operations, compliance with the terms of the license, and proper
maintenance.

As part of the licensing process, Commission staff will evaluate the continued adequacy
of the project’s facilities under a subsequent license. Special articles will be included in any
license issued, as appropriate. Commission staff would continue to inspect the project during the
term of any subsequent license to assure continued adherence to Commission-approved plans
and specifications, special license articles relating to construction (if any), operation and
maintenance (O&M), and accepted engineering practices and procedures.

2.1.4 Current Project Operation

GMP and the City voluntarily operate the project in a run-of-river (ROR) mode using an
automatic pond level control system, such that outflow from the project approximates inflow and
the impoundment is maintained at the flashboard crest elevation of 106.4 feet NGVD29. Article
23 of the current license requires GMP and the City to release a continuous minimum flow of
6.05 cubic feet per second (cfs) or inflow to the impoundment, whichever is less, from the dam
to the bypassed reach to protect aquatic resources in the Salmon Falls River. GMP and the City
release the minimum flow to the bypassed reach through a 12-inch-diameter pipe and a 4-inch-

" The apartment buildings are owned and operated by Great Baxter Mills, LLC.

8
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diameter pipe at the base of the dam.? Direct flow measurements downstream of the dam
indicate that the pipes release approximately 10.3 cfs when the impoundment is at the flashboard
crest elevation (i.e., 106.4 feet NGVD29).°

The minimum and maximum hydraulic capacity of the powerhouse is 60 and 702 cfs,
respectively. GMP and the City discharge all flow over the dam to the bypassed reach until
inflow to the impoundment reaches 70.3 cfs (minimum hydraulic capacity of the project plus the
flow release through the pipes at the base of the dam). When inflow is between 70.3 cfs and
712.3 cfs (maximum hydraulic capacity of the powerhouse plus the flow release through the
pipes at the base of the dam), GMP and the City release a flow of 10.3 cfs to the bypassed reach,
and divert the remaining flow from the Salmon Falls River to the turbine-generator units to
generate electricity. When inflow exceeds 712.3 cfs, GMP and the City operate the four turbine-
generator units at their maximum hydraulic capacities, release a flow of 10.3 cfs from the pipes
at the base of the dam, and release the remaining flow over the dam. When inflow exceeds 712.3
cfs and water rises to approximately 10 inches above the flashboard crest, GMP and the City
open the debris sluice gate and the low-level outlet gate to discharge additional flow.2° These
discharges to the Salmon Falls River, downstream of the dam and powerhouse, occur in both
Maine and New Hampshire. The average annual energy production of the project from 2005
through 2018 was 3,916.8 MWh.

2.2 APPLICANT’S PROPOSAL
2.2.1 Proposed Project Facilities

GMP and the City are proposing to revise the project boundary around the impoundment
to follow a contour elevation of 106.4 feet NGVD29 corresponding to the flashboard crest
elevation, which would result in a reduction in the total acreage of the project boundary upstream
of the dam, from 40.4 acres to 40.2 acres. Additionally, GMP and the City propose the following
changes to the project boundary: (1) remove 0.9 acre of land adjacent to the project
powerhouse;'* (2) add 0.07 acre of land on the left side of the dam associated with the north

8 The pipes drain water that collects between the old earthfill and stone masonry dam, and
the reinforced concrete cap that was added to the dam in the early 1990°s. The collected water
originates from the entire water column within the impoundment.

9 See Somersworth Hydropower Associates and the City of Somersworth, New
Hampshire, 62 FERC 62,220 (1993); See also GMP’s and the City’s October 29, 2021
response to staff’s request for additional information.

10 Only one of the two low-level outlet gates in the north abutment is currently
operational.

1 In the final license application, GMP and the City do not describe the 0.9 acre of land
in detail. Based on the proposed project boundary shown on sheet 1 of Exhibit G, the 0.9 acre
includes: (1) 0.56 acre of land associated with Olde Mill Road; (2) 0.04 acre of land occupied by
a non-project apartment building, adjacent to the south abutment; (3) 0.2 acre of land associated

9
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abutment and the low-level outlet pipes;*? and (3) add a 120-foot-long, 10-foot wide area to
include the remaining portion of the underground transmission line.*®

Collectively, the proposed changes would decrease the amount of land and water
enclosed by the project boundary from 42.9 to 41.9 acres.

2.2.2 Proposed Operation and Environmental Measures

As described in the license application and Settlement Agreement, GMP and the City
propose to:

e Continue operating the project in a run-of-river mode, such that outflow from the
project approximates inflow;

e Continue to maintain the surface elevation of the impoundment at the flashboard crest
elevation of 106.4 feet NGVD29 under normal operating and flow conditions;

e To enhance aquatic habitat in the bypassed reach, increase the minimum bypassed
reach flow from 10.3 to 30 cfs or inflow, whichever is less, by releasing 10 cfs from the two
existing pipes at the base of the dam and 20 cfs from either: (1) a new notch in the flashboards
of the dam; (2) the proposed downstream eel passage facility, when it is operating to pass
downstream migrating eels (i.e., within four years of any license issued, from September 1
through October 31, annually, as discussed below); or (3) the low-level outlet gate at the base of
the dam, when the impoundment is drawn down for flashboard repairs;

e Construct a 4-foot-wide Denil fishway at the dam to provide upstream passage for
American shad and river herring by March 15 of the fourth passage season after permanent
upstream passage facilities are installed at the Rollinsford Project No. 3777 (located
approximately 2.4 miles downstream of the Lower Great Falls Project), and operate the fishway
during the upstream migration season for American shad and river herring;

with the access road to the powerhouse; and (4) 0.1 acre of land associated with a portion of the
parking lot and land south of the apartment building (immediately downstream of the dam).

12 In the final license application, GMP and the City do not describe this proposed
modification. However, sheet 1 of Exhibit G shows the current project boundary and proposed
modifications. Only a 30-foot-long portion of the north abutment is included in the current
project boundary.

13 In the final license application, GMP and the City do not describe this proposed
modification. However, sheet 1 of Exhibit G shows the current project boundary and proposed
modifications. The current project boundary includes only a 140-foot-long portion of the 260-
foot-long transmission line.

14 The Settlement Agreement does not specify the dates for the passage season. The
Settlement Agreement states that the design, operation, and maintenance of the fishways would
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e To enhance water quality in the project impoundment, implement a Water Quality
Mitigation and Enhancement Plan (water quality plan) that includes:'®> (1) lowering the
impoundment by 3 feet by releasing flow for project generation during “critical low flow
periods™® to “flush stagnant water from the impoundment;” (2) refilling the impoundment by
retaining all inflow except for the proposed 30-cfs bypassed reach minimum flow; and (3)
monitoring water temperature and dissolved oxygen (DO) concentrations in the impoundment,
bypassed reach, and tailrace from July through September for three years after any license issued
to determine the effectiveness of the impoundment drawdown procedures in improving water
quality within the impoundment.

e Conduct an upstream eel passage facility siting survey for two passage seasons,
beginning the first passage season after any license issued, to determine the optimal location for
siting an upstream eel ramp;

e Install an upstream eel ramp within four years after any license issued, and operate the
ramp from May 1 through September 15;

e To protect eels during downstream passage from September 1 through October 31, do
not operate the turbines from 8 p.m. to 4 a.m., for three consecutive nights following rain
accumulations of 0.5 inch or more over a 24-hour period, within four years of any license issued;

e Provide downstream passage for adult eels by installing a 2-foot-high flume that
conveys 35 cfs over the spillway to a new 5.25-foot-deep plunge pool downstream of the dam,
and operate the downstream eel passage facility from September 1 through October 31; and

e Consult with the New Hampshire and Maine State Historic Preservation Officers
(SHPO) prior to conducting any land-disturbing activities or alterations to known historic
structures within the project boundary, to determine whether to conduct archaeological or
historical surveys or to implement avoidance or mitigation measures during the activity.

2.3 STAFF ALTERNATIVE

Under the staff alternative, the project would be operated as proposed by GMP and the
City, except for the proposed draft water quality plan because, the benefits of the proposed plan
would not justify the costs. The staff alternative includes the following modifications and
additional recommended measures, including measures required by New Hampshire Department

be consistent with the FWS’s Fish Passage Engineering Design Criteria Manual (FWS, 2019;
Design Criteria Manual).

15 See GMP’s and the City’s May 19, 2022 Water Quality Mitigation and Enhancement
Plan.

16 GMP and the City define “critical low flow periods™ as when total inflow to the project
has been less than 60 cfs for seven consecutive days during the months of July through
September.
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of Environmental Services’ (DES) water quality certification (certification)'’ and Interior’s
preliminary section 18 fishway prescription, as specified below:!8

e Implement an impoundment refill procedure following emergency and maintenance
drawdowns, whereby 90% of inflow is passed downstream and 10% of inflow is used to refill the
impoundment, to protect aquatic resources in the downstream reach (New Hampshire DES
certification condition E-10d);

¢ When lowering the impoundment for scheduled project maintenance, lower the
impoundment water level no more than 6 inches per day to protect aquatic resources in the
impoundment (New Hampshire DES certification condition E-10e);

e Develop an operation compliance monitoring plan to document compliance with run-
of-river operation, impoundment elevation limits, and minimum bypassed reach flow releases
(New Hampshire DES certification conditions E-11 and E-12);

e Operate and maintain the proposed upstream anadromous fish passage facilities
annually from April 15 through July 15 (Interior prescription condition 11.3);°

e Conduct the proposed two-season upstream eel passage siting survey from May 1
through October 31 each year (Interior prescription conditions 11.3 and 11.9);

e Operate and maintain the proposed upstream eel ramp annually from May 1 through
October 31 (Interior prescription conditions 11.3 and 11.9), instead of from May 1 through
September 15, as proposed by GMP and the City;

17 New Hampshire DES’s and Maine DEP’s certifications for the Lower Great Falls
Project are included in Appendices P and O. New Hampshire DES conditions E-1 through E-9
are administrative in nature, and do not address specific resources; therefore, they are not
analyzed in this EA. In addition to the certification conditions listed below, the following New
Hampshire DES conditions are consistent with GMP’s and the City’s proposal discussed above
in section 2.2.2: (1) maintain the surface elevation of the impoundment at the flashboard crest
elevation of 106.4 feet NGVD29 (condition E-10c); and (2) provide upstream and downstream
fish passage (condition E-13).

18 Interior’s prescription is included in Appendix N to this EA. Interior’s prescription
conditions 11.5 and 11.6 are administrative in nature, and do not address specific resources;
therefore, they are not analyzed in this EA. In addition to the prescription conditions listed
below, the following conditions are consistent with GMP’s and the City’s proposal discussed
above in section 2.2.2: (1) install upstream fish passage facilities for American shad and river
herring (condition 11.8); (2) conduct an upstream eel passage facility siting survey for two years
(condition 11.9); and (3) install an upstream eel passage facility no later than May 1 of the
second calendar year after the siting survey is complete (condition 11.9).

19 New Hampshire DES certification condition E-13 requires GMP and the City to
provide upstream and downstream passage for anadromous fish and American eel in a manner
consistent with Interior’s section 18 fishway prescription.
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e Provide downstream passage for American eel using the proposed downstream passage
facility, but install the facility by the third calendar year after any license issued and operate the
facility annually from August 15 through November 15 (Interior prescription conditions 11.3 and
11.10), instead of GMP’s and the City’s proposal to install the facility by the fourth calendar year
after any license issued and operate the facility from September 1 through October 31,

¢ Replace the existing trashrack that has 2.0-inch clear bar spacing with a trashrack that
has 0.75-inch clear bar spacing by May 15 of the third calendar year after any license issued to
protect downstream migrating anadromous fish and eel from turbine-entrainment related
mortality;

e To protect emigrating eels, do not operate the turbines from dusk to dawn for three
consecutive nights following rain accumulations of 0.50 inch or more over a 24-hour period,
from August 15 through November 15 annually, beginning the first passage season after any
license issued and continuing until permanent downstream passage facilities are operational (i.e.,
until May 15 of the third calendar year after any license issued) (Interior prescription conditions
11.3 and 11.10); instead of 8:00 p.m. to 4:00 a.m., beginning four years after any license issued
and continuing for the remainder of any license term, as proposed by GMP and the City;

e Provide downstream passage for American shad and river herring using the proposed
downstream eel passage facility, from May 15 through November 15, beginning eight years after
any license issued;

e Design upstream and downstream eel and anadromous fish passage facilities in a
manner that is consistent with the U.S. Fish and Wildlife Service’s (FWS) Design Criteria
Manual (Interior prescription conditions 11.8, 11.9, 11.10, and 11.11);

e Develop a fishway operation and maintenance plan that includes provisions for: (1)
operating and maintaining upstream and downstream fish passage facilities at the project; and (2)
monitoring and reporting on the operation and maintenance of the facilities as they affect fish
passage (Interior prescription condition 11.4);

¢ To protect the federally threatened northern long-eared bat (NLEB), avoid the removal
of trees with diameters that are equal to or greater than 3 inches at breast height from April 1
through October 31;

¢ To protect the federally threatened small whorled pogonia, survey for small whorled
pogonia prior to any ground-disturbing activities and consult with FWS to determine if any
measures are needed to protect any small whorled pogonias identified during the survey; and

¢ Develop an Historic Properties Management Plan (HPMP) in consultation with the
New Hampshire and Maine SHPOs to protect historic properties that are eligible for or listed on
the National Register of Historic Places (National Register), instead of GMP’s and the City’s
proposal to consult with the SHPOs prior to conducting land-disturbing activities or making
alterations to known historic structures within the project boundary.
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Water Quality Certification Conditions Not Recommended

The staff alternative does not include the following water quality certification conditions
because, pursuant to sections 4(e) and 10(a) of the FPA, the benefits would not justify the costs,
or the conditions are for actions that would not address a project-related effect:

¢ Operate the project in an instantaneous run-of-river mode whereby outflow from the
project equals inflow to the project at all times (New Hampshire DES condition E-10a);

e Release a year-round minimum flow of 37 cfs or inflow, whichever is less, to the
bypassed reach (New Hampshire DES condition E-10b);

e Develop a water quality improvement plan to protect water quality in the impoundment,
bypassed reach, and tailrace (New Hampshire DES condition E-14);

e Implement the proposed water quality plan (Maine DEP condition A);

¢ Review the effectiveness of the proposed water quality plan within five years after
implementation (Maine DEP condition B);

e Monitor DO and temperature in the riverine reach upstream of the impoundment, the
impoundment, tailrace, and bypassed reach every five years, including five weeks of monitoring
during periods of relatively low flows and high temperatures when the project is and is not
generating, in order to determine whether changes in project operation are necessary to comply
with New Hampshire DES’s water quality standards (New Hampshire DES condition E-15); and

e |If New Hampshire DES notifies GMP and the City that invasive species control efforts
are needed in portions of the river affected by the project, then GMP and the City must seek
funding for the invasive species control efforts, and temporarily modify project operation as
necessary to control invasive species (New Hampshire DES condition E-16).

Fishway Prescriptions Not Recommended

The staff alternative does not include the following preliminary fishway prescription
condition because, pursuant to sections 4(e) and 10(a) of the FPA, the benefits would not justify
the costs or the recommendations are for actions that would not address a project-related effect
or provide a project-related benefit:

¢ Develop plans for testing the effectiveness of upstream and downstream fish passage
facilities for a minimum of two years after the facilities are operational (condition 11.7);

¢ Develop a plan to provide downstream passage and protection for American eel
(condition 11.10); and

e Develop a plan to provide downstream passage and protection for American shad and
river herring within three years of any license issued (condition 11.11).
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Section 10(j) Measures Not Recommended

The staff alternative does not include the following measures that were filed as section
10(j) recommendations?® because, pursuant to sections 4(e) and 10(a) of the FPA, the benefits
would not justify the costs, or the recommendations are for actions that would not address a
project-related effect or provide a project-related benefit:

e Operate the project in an instantaneous run-of-river mode, whereby outflow from the
project equals outflow to the project;

e Release a year-round minimum flow of 37 cfs to the bypassed reach to protect and
enhance aquatic habitat;

e Implement a seasonal tree-clearing restriction from April 1 through October 31, and
only remove trees between April 1 and October 31, after determining through the use of
“protocol-level surveys” that NLEBs are not present; and

¢ Notify the resource agencies and the Commission of any activity that may affect a
federally listed species in a manner not considered in any subsequent license issued by the
Commission.

2.4  STAFF ALTERNATIVE WITH MANDATORY CONDITIONS

We recognize that the Commission is required to include all section 18 fishway
prescriptions and section 401 water quality certification conditions in any license issued for the
project. Therefore, the staff alternative with mandatory conditions includes all the measures
included in the staff alternative with the addition of the section 18 fishway prescriptions and
section 401 water quality certification conditions not included in the staff alternative, as
discussed above in section 2.3, Staff Alternative.

2.5 ALTERNATIVE CONSIDERED BUT ELIMINATED FROM DETAILED
ANALYSIS

Project decommissioning was considered as an alternative to relicensing the project but
has been eliminated from further analysis because it is not reasonable in the circumstances of this
case. This alternative is presented in Appendix F.

3.0 ENVIRONMENTAL ANALYSIS

This section includes: (1) a general description of the project vicinity, (2) an explanation
of the scope of our cumulative effects analysis, and (3) our analysis of the proposed actions and

20 As discussed in Appendix D, Fish and Wildlife Agency Section 10(j)
Recommendations, some of the measures listed below are outside of the scope of section 10(j).
Here, we account for all measures that were characterized as section 10(j) recommendations by
the resource agencies but are not being adopted by Commission staff.
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other recommended environmental measures.?! Sections are organized by resource area
(aquatics, recreation, etc.). Historic and current conditions are described under each resource
area. Current conditions are the baseline against which the environmental effects of the
proposed action and alternatives are compared, including an assessment of the effects of
proposed protection, mitigation, and enhancement measures, and any cumulative effects of the
proposed actions and alternatives. Staff conclusions and recommended measures are discussed
in section 5.1, Comprehensive Development and Recommended Alternative and in Appendix 1.2

3.1 GENERAL DESCRIPTION OF THE RIVER BASIN

The Lower Great Falls Project is located on the Salmon Falls River in Strafford County,
New Hampshire and York County, Maine. The Salmon Falls River watershed drains an area of
232 square miles from eight towns in Maine and ten towns in New Hampshire. The Salmon
Falls River starts at Great East Lake and flows south-southwest for approximately 38 miles,
forming the border between Maine and New Hampshire. The Salmon Falls River and the
Cocheco River join in Dover, New Hampshire, approximately 7.4 miles downstream from the
Lower Great Falls Project, to form the Piscataqua River, which flows approximately 12.7 miles
to the Gulf of Maine.

Significant water features in the Salmon Falls River Basin include Great East Lake,
Lovell Lake, Lake Murdock, Little River, Branch River, Milton Three Ponds, and the main stem
of the Salmon Falls River. The watershed includes hundreds of small streams, ponds, and
wetlands. Landscapes range from forested floodplains and peat lands, to open grasslands and
mixed pine, oak, and hemlock forests.

Land in the immediate project vicinity is highly developed, including the towns of
Berwick and South Berwick, Maine, and the city of Somersworth, New Hampshire. However,
several parcels of state and privately managed conservation land are located in the towns of
South Berwick, Maine and Somersworth, New Hampshire.

The river is a source of water for Berwick, Maine and Somersworth, New Hampshire.
Several municipal wastewater treatment facilities empty into the Salmon Falls River, including
facilities located in Berwick and South Berwick, Maine, and Milton, Somersworth, and
Rollinsford, New Hampshire.

Based on climatological data recorded at the Rochester, New Hampshire airport for the
period 2000 through 2016, located approximately 5.2 miles northwest of the project, the average

21 Appendix A, Glossary of Terms, includes definitions of selected terms relating to the
project, environment, and our analysis.

22 Unless otherwise indicated, the sources of our information are the application for
subsequent license filed by GMP and the City on April 30, 2020, and GMP’s and the City’s
October 13, 2020, April 6, 2021, October 7, 2021, October 29, 2021, January 6, 2022, and May
19, 2022 responses to staff’s requests for additional information.
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air temperature is 58 °F, with July being the warmest month and January the coldest month
(NOAA, 2016). The average annual precipitation is 42.0 inches. From 2000 through 2016, June
was the wettest month and January the driest.

There are currently 15 dams on the river, beginning with the South Berwick dam, located
at the head of tide in South Berwick, Maine. Historically, there were as many as 24 dams along
the mainstem of the river, but some have been removed or breached. There are currently four
hydropower projects on the Salmon Falls River that operate under a FERC license and three
hydropower projects that operate under a FERC small hydroelectric power project exemption.
Table C-1 details the name, location, and attributes of the 15 dams on the Salmon Falls River
from downstream to upstream. The dam locations are shown in Figure 1.

3.2 SCOPE OF CUMULATIVE EFFECTS ANALYSIS

According to the Council on Environmental Quality’s regulations that implement NEPA,
a cumulative effect is the impact on the environment that results from the incremental impact of
the action when added to other past, present, and reasonably foreseeable future actions,
regardless of what agency (federal or non-federal) or person undertakes such other actions.
Cumulative effects can result from individually minor, but collectively significant actions taking
place over a period of time, including hydropower and other land and water development
activities.

Based on our review of the license application, as well as agency and public comments,
we have identified water quality and migratory fish species (i.e., American eel, American shad,
river herring, and sea lamprey) as resources that could be cumulatively affected by the continued
operation and maintenance of the Lower Great Falls Project, in combination with other
hydroelectric projects, and other past, present, and foreseeable future activities in the Salmon
Falls River Basin such as upstream non-point and point source pollutants (e.g., municipal
wastewater treatment plants). We discuss these cumulative effects at the end of section 3.3.1.

3.2.1 Geographic Scope

The geographic scope of the cumulative effects analysis defines the physical limits or
boundaries of the proposed action’s effect on the resources and contributing effects from other
hydropower and non-hydropower activities within the Salmon Falls River Basin.

We have identified the geographic scope for water quality to include the Salmon Falls
River Basin, from the origin of the Salmon Falls River at the outlet of Great East Lake, to the
confluence of the Salmon Falls River and Cocheco River in Dover, New Hampshire. We chose
this geographic scope because the operation and maintenance of the Lower Great Falls Project in
combination with the other dams and activities on the Salmon Falls River could affect water
quality in the Salmon Falls River Basin.

For migratory fish species, our proposed geographic scope includes the Salmon Falls and
Piscataqua rivers, from the origin of the Salmon Falls River at the outlet of Great East Lake to
the mouth of the Piscataqua River in Portsmouth, New Hampshire. We chose this geographic
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scope because the operation and maintenance of the project, in combination with other dams and
hydroelectric projects in the Salmon Falls and Piscataqua rivers, may affect movements of
migratory fish from the outlet of Great East Lake to the mouth of the Piscataqua River.

3.2.2 Temporal Scope

The temporal scope of our cumulative effects analysis includes a discussion of past,
present, and reasonably foreseeable future actions and their effects on each resource that could
be cumulatively affected. Based on the potential term of a subsequent license, the temporal
scope looks 30 to 50 years into the future, concentrating on the effects on the resources from
reasonably foreseeable future actions. The historical discussion is limited, by necessity, to the
amount of available information. We identified the present resource conditions based on the
license application, agency comments, and comprehensive plans.

33 PROPOSED ACTION AND ACTION ALTERNATIVES

In this section, we discuss the project-specific effects of the project alternatives on
environmental resources. For each resource, we first describe the affected environment, which is
the existing condition and baseline against which we measure project effects. We then discuss
and analyze the site-specific environmental issues.

Only the resources that would be affected, or about which comments have been received,
are addressed in detail in this EA. Based on this, we have determined that aquatic resources;
terrestrial resources; threatened and endangered species; recreation, land use, and aesthetic
resources; cultural resources; and environmental justice communities may be affected by the
proposed actions and alternatives. We have not identified any substantive issues related to
geology and soils with the proposed actions; therefore, these resources are not assessed in the
EA. We present our recommendations in section 5.1, Comprehensive Development and
Recommended Alternative.

3.3.1 Aquatic Resources
3.3.1.1 Affected Environment

Water Quantity

The Salmon Falls River at the Lower Great Falls Project has a drainage area of 220
square miles. The project dam creates a 40.2-acre impoundment with a maximum depth of 19.5
feet. Average monthly flows at the project, from 1968 to 2005 and 2011 through 2018, range
from a low of 131 cfs in August to a high of 867 cfs in April, with an average annual flow of
386 cfs (Table C-2).23

23 These flows are derived from Salmon Falls River flows reported at U.S. Geological
Survey (USGS) gage No. 01072100 near Milton, New Hampshire, by multiplying flow data from
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GMP and the City voluntarily operate the Lower Great Falls Project in a run-of-river
mode, such that outflow from the project approximates inflow. A pond level sensor is installed
near the project intake to monitor and ensure the project impoundment is maintained at the
flashboard crest elevation of 106.4 feet NGVD29, and to regulate turbine operation. Article 23
of the current license requires GMP and the City to release a minimum flow of 6.05 cfs or inflow
to the impoundment, whichever is less, to the bypassed reach through two (12-inch and 4-inch
diameter) pipes located at the base of the dam (i.e., 75 feet NGVD29). Direct flow
measurements downstream of the dam indicate that the pipes release approximately 10.3 cfs
when the impoundment is at the flashboard crest elevation (i.e., 106.4 feet NGVD29).

Flows in the range of 70.3 to 712.3 cfs (the respective minimum and maximum hydraulic
capacities of the project turbines, plus the 10.3 cfs released from the pipes at the base of the
dam), are used for hydropower generation.?* Flows in the Salmon Falls River equal or exceed
the maximum hydraulic capacity of the project approximately 14% of the time annually based on
the prorated gage flows near Milton, New Hampshire. Similarly, the minimum hydraulic
capacity is equaled or exceeded approximately 94% of the time on an annual basis, based on the
prorated gage flows near Milton, New Hampshire. Generation flows are discharged to the
tailrace and the mainstem of the Salmon Falls River at the end of the 250-foot-long bypassed
reach.

Water Quality

State Water Quality Classifications

Both New Hampshire and Maine have regulatory authority over water quality in the
Salmon Falls River. The Salmon Falls River at the project is classified as Class B in New
Hampshire?® and Class C in Maine.

In New Hampshire, the DO concentration must not be less than 5 milligrams per
liter (mg/L) or 75% of saturation, whichever is higher. The New Hampshire water quality
standard for temperature is only narrative, stating temperature increases associated with water
diversions shall not be such as to appreciably interfere with the uses assigned to the class. The

the USGS gage by the ratio of the drainage areas at the Lower Great Falls Project (220 mi?) and
the USGS gage (108 mi?).

24 Additional information on current project operation is provided in section 2.1.4 of the
EA.

25 In New Hampshire, Class B water bodies are considered acceptable for fishing,
swimming, and other recreational purposes, and after treatment, are potential water supplies.

26 In Maine, Class C water must ensure suitability for designated uses of drinking water,
fishing, agriculture, recreation, industrial processes, cooling water, hydroelectric power
generation, navigation, and habitat for fish and other aquatic life.
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section of the river in which the project is located is listed on the Clean Water Act section 303(d)
list of impaired waters for pH (New Hampshire DES, 2022). According to New Hampshire
DES, other impairments include non-native aquatic plants, mercury, and Escherichia coli (E.
coli).

In Maine, the DO concentration must not be less than 5 mg/L or 60% of saturation,
whichever is higher, and temperature must not exceed 71 °F or ambient temperature. The
section of river in which the project is located is listed on the Clean Water Act section 303(d) list
of impaired waters for polychlorinated biphenyls and dioxin (Maine DEP, 2022).

There are eight permitted National Pollutant Discharge Elimination System discharge
points in the vicinity of the project, four of which are from municipal wastewater treatment
plants. The Berwick wastewater treatment facility is located less than a quarter mile upstream of
the project dam.

Water Quality Study

GMP and the City conducted a water quality study from June through October in 2018, to
determine if the project: (1) is impacting water quality in the Salmon Falls River upstream and
downstream of the project; and (2) follows New Hampshire and Maine’s surface water quality
standards.?” Four locations (Figure B-1) were monitored within the vicinity of the project during
the study, including: (1) in the Salmon Falls River, in the upper impoundment; (2) the deepest
location in the impoundment; (3) the bypassed reach; and (4) the project tailrace approximately
250 feet downstream of the powerhouse. The study was conducted over a range of typical flows
and weather conditions, including periods of low river flow and warm air temperatures.

As part of the water quality study, GMP and the City collected DO and water temperature
data in 15-minute intervals from July through September 2018 at the four sampling points shown
in Figure B-1. All the meters were installed at approximately mid-depth or less in the water
column, except the impoundment meter. The meter in the deepest part of the impoundment was
deployed within the epilimnion because the impoundment was thermally stratified.?® DO
concentrations in the upper impoundment ranged from 7.6 to 10.1 mg/L. DO concentrations in
the top 3 feet of the deepest location of the impoundment ranged from 3.6 to 9.6 mg/L.
Instantaneous DO concentrations were below 5.0 mg/L on a few occasions in mid-September in
the deepest part of the impoundment, including as low as 3.6 mg/L. In addition, 36 days of DO
data (July 6, 2018 to August 1, 2018, and August 15 to August 27, 2018) were not viable due to

27 See April 30, 2020 final license application, at Appendix B, Water Quality Study.

28 Thermal stratification is a natural phenomenon that occurs when water bodies form
distinct thermal layers, including a warm surface layer (epilimnion), a layer with an abrupt
change in temperature (thermocline), and a cool dense lower layer (hypolimnion). A
thermocline is identified by a rapid decrease in temperature as depth increases, typically greater
than 1 degree Celsius per meter of depth. Persistent stratification can result in low DO
concentrations in the lower part of the water column.
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an instrument malfunction. DO concentrations ranged from 5.5 to 10.3 mg/L in the bypassed
reach, and from 6.5 to 9.8 mg/L in the tailrace. Mean water temperature was highest in the
bypassed reach and tailrace in July (84 °F), and lowest upstream of the impoundment (61 °F) in
September.

Vertical profiles of DO and water temperature were collected in the deepest location of
the impoundment from July through August 2018 during 10 sampling events. Measurements
were taken at approximately 3-foot increments. Thermal stratification was evident in each
profile in the impoundment. DO was measured at 5.0 mg/L or greater in the upper 8 feet of the
water column during all 10 sampling events. DO dropped below 5 mg/Il between 10 to 13 feet
and the bottom of the impoundment (approximately 18 to 20 feet). The mean water temperature
throughout the water column ranged from 69.8 °F to 72.86 °F during the study. The highest
water temperatures occurred in August, with a maximum temperature of 80.6 °F near the surface
of the impoundment.

To satisfy state resource management objectives, GMP and the City collected ten
additional vertical profiles of water quality in the deepest part of the impoundment from June
through October 2018. Summer stratification was evident from June through the end of August.
On average for the ten profiles, mean DO concentrations decreased from 9.1 mg/L at the water
surface to 3.2 mg/L at the bottom of the impoundment. During these 10 sampling events, the DO
concentration measured below 5.0 mg/L within the lower 13 feet of the water column on
June 26, July 19, July 26, and August 7, 2018. Mean water temperature throughout the water
column ranged from 48.2 °F to 80.6 °F during the study.

Sampling results from the 2018 water quality study indicate that the impoundment is
mesotrophic, with a trophic state index of 47.2°

Aguatic Habitat

The Lower Great Falls Dam creates an impoundment that has a gross volume of 584
acre-feet with a surface area of approximately 40 acres at the normal pond elevation of 106.4 feet
NGVD29. The maximum water depth in the impoundment is approximately 19.5 feet. The
shoreline length within the project boundary is approximately 2.8 miles, encompassing both
banks of the Salmon Falls River above the project dam to the reaches of the impoundment.
Bottom substrate in the littoral zone is primarily sand, silt, and mud. Emergent aquatic
vegetation and submergent aquatic vegetation beds are also common within the impoundment.

The reach of the Salmon Falls River that is bypassed by the project (i.e., the “bypassed
reach”) is approximately 250 feet long and varies in width from 40 feet near the project dam to

29 The trophic state index is a commonly used method characterizing a lake’s trophic state
and overall health and is defined as the total weight of the biomass in a water body at a specific
location and time (Carlson, 1977). A value of 47 indicates the waterbody has a moderate amount
of nutrients and medium productivity.
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approximately 15 feet at the confluence with the tailrace. Mesohabitats include a series of pools,
runs, and riffles. The substrate in the bypassed reach consists primarily of boulders and cobble.

Variable leaf milfoil (Myriophyllum heterophyllum) is found at a high density and
coverage upstream and downstream of the project, including in the impoundment. Variable leaf
milfoil is an aquatic invasive species that grows rapidly to form dense mats along the surface of
the water (USGS, 2008). The plant spreads quickly by fragmentation because it breaks apart
easily from wave action, and a single plant fragment can lead to an infestation.

Fishery Resources

The Salmon Falls River, in the vicinity of the Lower Great Falls Project, supports a
variety of fish species, including Eastern pickerel, white sucker, brown bullhead, golden shiner,
and yellow perch. Several non-native species are present at the project, including black crappie,
bluegill, and several species of bass that were introduced to the Salmon Falls River via stocking.
American eel are present in the Lower Great Falls Project impoundment and the bypassed reach,
and have been documented at the South Milton Project located approximately 20 miles upstream
of the project.

Anadromous fish, including American shad, alewife, and blueback herring historically
occurred in the Salmon Falls River and may have migrated at least as far upstream in the Salmon
Falls River as Somersworth, New Hampshire (Old Berwick Historical Society, 2020), which is
approximately 1 mile upstream of the Lower Great Falls Project, until 1847 when dams
prevented anadromous fish from migrating upstream (Noon, 2002). Currently, shad, alewife,
and blueback herring have access to the Salmon Falls River downstream of the Rollinsford
Project, through upstream fish passage facilities at the South Berwick Project No. 11163 (located
approximately 3.5 miles downstream of the Lower Great Falls Project).>° There are no upstream
fish passage facilities at the Lower Great Falls Project or the Rollinsford Project, located
approximately 2.4 miles downstream of the Lower Great Falls Project. Therefore, anadromous
fish do not have access to the Salmon Falls River in the immediate vicinity of the project,
including the reach of the Salmon Falls River downstream of the tailrace, the bypassed reach, or
the project impoundment.

American Shad

American shad are the largest member of the herring family and spend the majority of
their life cycle in the ocean. In the northern part of the United States, the shad spawning run
usually begins in May (depending on water temperatures) and continues until the water
temperature reaches approximately 70 °F in late June or early July. When adults reach their

30 A 4-foot-wide Denil fishway provides upstream and downstream passage at the South
Berwick Project. For the downstream migration season, the facility is re-configured by
removing the baffles from the Denil fishway and inserting stop logs at a turn pool in the ladder,
which diverts and discharges fishway flow and migrants directly to the tailwater (Consolidated
Hydro, 2007).
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freshwater spawning grounds, they broadcast spawn in areas with sand and gravel substrates.
After hatching, juveniles gradually move downstream in schools before they out-migrate in the
fall to the ocean from June through November (Stier and Crance, 1985).

In the Salmon Falls River, American shad may have migrated upstream at least as far as
Somersworth, New Hampshire (Chadbourne, 1790s; Old Berwick Historical Society, 2020),
approximately 1 mile upstream of the Lower Great Falls Project, until 1847 when dams
prevented anadromous fish from migrating upstream (Noon, 2002). American shad are present
downstream of the South Berwick Project, approximately 3.5 miles downstream of the Lower
Great Falls Project. However, no shad have been recorded using the upstream fishway at the
South Berwick Project, and no entity has reported observing shad in the Salmon Falls River
between the South Berwick Project dam and the Lower Great Falls Project dam.

River Herring

Alewives and blueback herring, collectively known as “river herring,” spend most of
their lives at sea, but return to their natal rivers along the eastern seaboard of North America to
reproduce (Greene et al., 2009). River herring spawn in coastal streams, tributaries, and
backwater areas of major rivers from April to mid-July. Alewife spawn approximately three to
four weeks earlier than blueback herring when present in the same watershed. Alewives prefer
to spawn in lakes, ponds, and slow-flowing backwaters, while blueback herring prefer flowing
water. Alewives spawn over a range of substrates, including gravel, sand, detritus, and
submerged vegetation. Blueback herring tend to spawn over gravel and clean sand substrates
(CRASC, 2004). Juveniles emigrate to the sea from June through November (Collette and
Klein-MacPhee, 2002). The characteristics of river herring development parallel those of
American shad, and the young of the two species are difficult to distinguish. Juvenile blueback
herring begin their seaward migration slightly earlier and at higher water temperatures (peaking
at 57 °F to 59 °F) than American shad. Adult blueback herring spend three to six years at sea
before returning to spawn in their natal streams. The average length of adults is less than 12
inches (Hartel et al., 2002). Approximately 24,571 and 16,418 river herring passed upstream of
the South Berwick Project in 2018 and 2019, respectively.

Sea Lamprey

Adult sea lamprey are parasitic fish that feed on other fish species using their sucking
disc, rasping teeth, and tongue to attach to and penetrate the tissues of prey fish. The sucking
disc is also used during spawning to construct 1 to 3-foot diameter nests in the substrate. Sea
lamprey do not feed during their upstream spawning migration from May through June and thus
are not parasitic while in the river (Hartel et al., 2002). Sea lamprey spawn during the spring in
shallow areas of moderate current with gravel and rubble substrate. Spawning in one nest, or
redd, may continue from 16 hours to 3.5 days. During the spawning run, adults undergo
considerable physiological change and deterioration and die after spawning.

After hatching, the larvae remain in the substrate for several days before emerging and
drifting downstream. The larvae settle in depositional areas with soft substrate and transform
into ammocoetes. Ammocoetes burrow into soft sediments and emerge from the sediment
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surface to filter feed. This stage lasts up to seven years until the ammocoetes transform into the
parasitic adult phase and migrate to sea. Downstream migration occurs primarily in the spring,
but also during the fall.

Catadromous Fish

The American eel is the only catadromous fish species that occurs at the project. The
American eel spends most of its life in fresh or brackish water before migrating to the Sargasso
Sea to spawn. It occurs throughout the Atlantic Ocean and Atlantic Ocean coastal drainages in
North America (Boschung and Mayden, 2004). Spawning likely occurs from February through
April in the Sargasso Sea; although the act of spawning has never been observed. Fertilized eggs
and larvae, known as the planktonic phase, drift with the Gulf Stream currents along the east
coast of the United States (Jenkins and Burkhead, 1993). Following this phase, larvae
metamorphose (or transform) into what is termed a “glass” eel. Glass ecls make their way into
brackish waters by the use of flood tides. Once skin pigments develop in glass eels, they are
considered “elvers.”

Upstream eel migration peaks in May and persists through October (Sorensen and
Bianchini, 1986; Facey and Van Den Avyle, 1987). When migrating upstream, juvenile eels
must climb over or around dams. Climbing over or around dams is a well-documented behavior
for juvenile eels (Gulf of Maine Council on the Marine Environment (GMCME), 2007).

As eels mature, elvers become juvenile, or “yellow” eel. The majority of eels collected in
freshwater rivers are typically yellow eel, which is considered the primary growth phase of its
life cycle (Ross et al., 2001). Yellow eels are typically sedentary during the day, often burying
in mud or silt, and becoming active at night to feed (Jenkins and Burkhead, 1993). They
associate with pools or backwater habitats, and often have relatively small home ranges
(Gunning and Shoop, 1962). The juvenile stage can last from 5 to 40 years before finally
maturing into silver eel and out-migrating from mid-August to mid-December to spawning
grounds (i.e., Sargasso Sea) (Boschung and Mayden, 2004). When migrating downstream in the
fall, eels can pass over dams and spillways, but could be susceptible to injury depending on the
height of the dam and depth of the water below the dam. Adult eels are presumed to die after
spawning (Boschung and Mayden, 2004; Jenkins and Burkhead, 1993).

American eels are present in the Lower Great Falls Project impoundment and bypassed
reach, and have been documented at the South Milton Project No. 3984, located approximately
20 miles upstream. Upstream passage for American eels is provided at the South Berwick
Project (approximately 3.5 miles downstream of the Lower Great Falls Project). An eel ramp is
located at the base of the dam and is used to collect eels, where they are then transferred into the
South Berwick impoundment. In 2018, approximately 2,362 American eels passed upstream of
the South Berwick Project, and 1,062 eels passed upstream of South Berwick Project in 2019.

Freshwater Mussels

In 2018, GMP and the City conducted a freshwater mussel survey in the impoundment
and bypassed reach of the Lower Great Falls Project. The objective of the survey was to
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determine the species composition, distribution, and abundance of freshwater mussel species in
the project area. There is little data available on freshwater mussels in the Salmon Falls River,
and none of New Hampshire’s state-listed or Species of Greatest Conservation Need species
have ever been documented in the river (Nedeau et al., 2000). Three mussel species were
documented during the 2018 study, including: eastern elliptio, eastern floater, and triangle
floater. All three species were found in the impoundment, and only eastern elliptio was found in
the bypassed reach. Eastern elliptio was most abundant (more than 1,000 individuals), followed
by triangle floaters (41 individuals), and eastern floaters (34 individuals).3!

3.3.1.2 Environmental Effects

Mode of Operation

GMP and the City propose to continue operating the project in a run-of-river mode.
GMP and the City propose to maintain an impoundment elevation of 106.4 feet NGVD29.

New Hampshire DES certification condition E-10c requires GMP and the City to
maintain the surface elevation of the impoundment at the flashboard crest elevation of 106.4 feet
NGVD29. New Hampshire DES certification condition E-10a requires and Interior recommends
under section 10(j) that the project operate in an instantaneous run-of-river mode, whereby
outflow from the project equals inflow to the project at all times, and impoundment levels are not
fluctuated for the purpose of generating power. New Hampshire DES and Interior state that run-
of-river operation could be temporarily modified for operating emergencies beyond GMP’s and
the City’s control, or for short periods after mutual agreement between GMP and the City,
Interior, the National Marine Fisheries Service (NMFS), New Hampshire DES, the New
Hampshire Fish and Game Department (New Hampshire FGD), Maine DEP, and the Maine
Department of Inland Fisheries and Wildlife.

Our Analysis

The operation of hydropower projects in a run-of-river mode, whereby the total outflow
from a project approximates the inflow to the impoundment, generally provides a more stable
upstream and downstream environment than other modes of operation (i.e., peaking operation
and storage projects). Compared to peaking projects and storage projects, run-of-river operation
minimizes the degree of water level fluctuations and associated erosion and temperature
fluctuations in impoundment surface waters (due to shorter residence times) and also results in a
downstream flow regime that is more similar in magnitude and timing to natural river flows.

The project’s current run-of-river mode of operation limits fluctuating water levels,
which influence the reproductive success of fish that spawn in near-shore areas (Sammons and
Bettoli, 2000), such as smallmouth bass and bluegill. By continuing to operate the project in a
run-of-river mode as proposed, habitat in the impoundment and habitat in the Salmon Falls River

31 See April 30, 2020 final license application, at Appendix F, Freshwater Mussel Survey.
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downstream of the project would remain unchanged from current conditions for aquatic
organisms, including fish and macroinvertebrates.

Interior and New Hampshire DES have not demonstrated the project is capable of
operating in an instantaneous run-of-river mode, with total outflow from the project equaling
inflow on an instantaneous basis. The project is currently operated in a run-of-river mode using
an automatic pond level control system. The pond level control system measures changes to the
surface elevation of the impoundment, which provides an indirect measure of changes to inflow.
As inflow increases or decreases, a certain amount of time elapses before the impoundment
elevation changes, depending on the rate and magnitude of the change in inflow. Once the
change in inflow affects the impoundment elevation, the pond level control system automatically
adjusts turbine flow. Based on these technical limitations and the delay associated with adjusting
project outflow to match inflow, it would not be possible to precisely match outflows and
inflows on an instantaneous basis, as recommended by Interior and New Hampshire DES.
Moreover, Interior and New Hampshire DES have not described how operating the project in an
instantaneous run-of-river mode would provide additional protection or benefits to aquatic
resources beyond that provided by the current run-of-river mode, as described above.

Water Quality

GMP and the City propose to implement their draft water quality plan to enhance DO
conditions in the impoundment during low flow periods. The draft plan includes the following
provisions: (1) draw down the impoundment by 3 feet within 48 hours by releasing flow for
project generation during “critical low flow periods” to “flush stagnant water from the
impoundment;” 32 (2) refill the impoundment by retaining all inflow except for the proposed 30-
cfs bypassed reach minimum flow; and (3) monitor water temperature and DO concentrations in
the impoundment, bypassed reach, and tailrace from July through September for three years after
any license issued to determine the effectiveness of the impoundment drawdown procedures in
improving water quality within the impoundment.

Maine DEP’s certification requires GMP and the City to implement the proposed water
quality plan after any license issued (condition A) and to review the effectiveness of the plan
within 5 years after implementation (condition B). If the plan does not result in compliance with
Maine DEP’s surface water quality standards for DO, GMP and the City must revise the plan and
submit it to Maine DEP for review and approval (condition B).3®> New Hampshire DES

32 GMP and the City define “critical low flow periods” as when total inflow to the project
has been less than 60 cfs for seven consecutive days during the months of July through
September. During the drawdown, GMP and the City would maintain the proposed 30-cfs
minimum flow by releasing 10 cfs from the pipes at the base of the dam and 20 cfs from the low-
level gate in the abutment of the dam.

33 The Maine water quality standards stipulate that the DO concentration must not be less
than 5 mg/L or 60% of saturation, whichever is higher. River impoundment must maintain a
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certification condition E-14 requires GMP and the City to develop a water quality improvement
plan within 90 days after any license issued, that includes measures to protect water quality in
the impoundment, bypassed reach, and tailrace. The plan must also include provisions to
monitor the effectiveness of the plan. New Hampshire DES certification condition E-15 requires
GMP and the City to monitor DO and temperature in the riverine reach upstream of the
impoundment, the impoundment, tailrace, and bypassed reach every five years beginning the
fifth year after any subsequent license is issued, and ending five years prior to the expiration of
any license, to determine the effects of project operation on water temperature and DO, and
determine if additional changes to project operation are necessary to comply with New
Hampshire DES’s surface water quality standards.

Our Analysis

Operating a dam on a riverine system has the potential to affect water temperature and
DO concentrations by increasing the residence time of water in an impoundment and exposing
water at the surface to the heat of the sun. DO is an important indicator of water quality and is
required at an adequate concentration to sustain aquatic resources. High temperatures are
associated with lower DO concentrations and shifts in water chemistry that can be harmful to
fish and other aquatic organisms. Changes in temperature are most evident during low flow
periods when residence time is already longer because of the reduced volume of water reaching
the impoundment. Low flow conditions can result in low DO concentrations that can be harmful
to fish and other aquatic resources, especially during the summer months when warmer water has
less capacity to absorb oxygen.

As discussed in section 3.3.1.1, Affected Environment, Water Quality, during the 2018
water quality study, GMP and the City observed low DO concentrations in the impoundment
(i.e., below 5.0 mg/L) that may not be adequate to sustain aquatic life. Based on the data from
the water quality study, low DO concentrations in the impoundment typically occur from late
June through mid-September, when flows are low and when the project is not generating.

GMP and the City currently operate the project in a run-of-river mode, such that outflow
approximates inflow at all times. GMP and the City discharge all flow over the dam to the
bypassed reach until inflow to the impoundment reaches 70.3 cfs (minimum hydraulic capacity
of the project plus the minimum flow release through the pipes at the base of the dam), and only
divert water from the impoundment for project generation when inflow is greater than 70.3 cfs.
Operating the project in a run-of-river mode minimizes the length of time water is retained in the
impoundment on an instantaneous basis. Since the project is currently operated in run-of-river
mode, the data collected during the 2018 water quality study, including the low DO
concentrations, appears to reflect natural biochemical processes occurring in the impoundment
and not operation of the project for electric generation. Specifically, the impoundment is
subjected to cycles of solar heating during periods of low flow during the summer that reduce
DO concentrations. In addition, because the impoundment thermally stratifies during the
summer, water in the hypolimnion is subjected to biological activity, such as the decomposition

short-term maximum temperature of 72°F in at least 1 meter of depth within the thermocline,
with corresponding DO concentrations in the 1-meter layer being no less than 5 mg/L).
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of organic matter, that consumes DO. These biochemical processes are contributing to low DO
in the impoundment, even though the project is being operated in a run-of-river mode to
minimize project effects on water quality.

New Hampshire DES certification condition E-14 requires a water quality plan, but does
not include specific measures for protecting or enhancing water quality. GMP and the City
propose to continue operating the project in a run-of-river mode, which will continue to
minimize the length of time water is retained in the impoundment. In addition, as part of the
proposed water quality plan, GMP and the City propose to improve water quality in the
impoundment by temporarily lowering the impoundment during low flow periods to flush
stagnant water from the impoundment through the intake gates located in the dam. At an
impoundment elevation of 106.4 feet NGVD29, the gates are located at 5.5 to 14 feet below the
surface. Based on the 2018 water quality study, the epilimnion occurs at approximately 0 to 9
feet below the surface and the hypolimnion occurs at approximately 10 to 19 feet below the
surface. Based on the depths of the intake gates relative to the epilimnion and hypoliminion, the
drawdowns would pull water from the impoundment with a mixture of low and high DO
concentrations (i.e., above and below 5.0 mg/L), and release it downstream. Because the water
discharged downstream could have lower DO concentrations than water flowing into the
impoundment, the composite DO concentration in the impoundment (i.e., average DO
concentration across the full depth of the impoundment) could increase as the impoundment
refills, resulting in an improvement to water quality in the impoundment. However, if low flow
conditions persist after GMP and the City draw down the impoundment to 103.4 feet NGVD29,
and the biochemical processes that produced the low-DO conditions continue to occur as the
impoundment refills, aquatic organisms in the impoundment could continue to be adversely
affected by low DO.

GMP and the City state that the temporary drawdowns would take approximately 48
hours. The drawdown procedure included in the proposed water quality plan could strand
freshwater mussels in the impoundment and expose them to desiccation.3* This effect would
likely be strongest for mussels living near the normal pond elevation of 106.4 feet NGVD29
because this elevation would be the first to be dewatered and last to be rewatered during a
drawdown and refill cycle.

Under current conditions, there is no evidence that low DO events occur downstream of
the impoundment. The water quality study documented that DO concentrations ranged from 5.5
to 10.3 mg/L in the bypassed reach, and from 6.5 to 9.8 mg/L in the tailrace. DO concentrations
in the upper impoundment, bypassed reach, and tailrace never fell below 5.0 mg/L. However, if
the impoundment is drawn down in accordance with the plan, low DO water from the
hypolimnion could be released into the tailrace for 48 hours, as discussed above. In addition,
GMP and the City would maintain the proposed 30-cfs minimum flow by releasing 10 cfs from
the pipes at the base of the dam and 20 cfs from the low-level gate in the abutment of the dam.
The low-level gate is located at 21.7 to 29.7 feet below the surface, which coincides with the

34 For further discussion on the effects of an impoundment drawdown on mussels, see
section 3.3.1.2, Environmental Effects, Impoundment Drawdown and Refill Procedure.
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hypolimnion. The low DO water from the hypolimnion would likely adversely affect water
quality in the downstream reach and adversely affect aquatic organisms in the Salmon Falls
River downstream of the powerhouse, especially, freshwater mussels that have limited mobility.

After the installation of the upstream fish passage facilities required by Interior’s
preliminary fishway prescription,® the proposed drawdown and refill process could adversely
affect upstream shad and river herring passage. The upstream migration periods for alosines
(April 15 through July 15) coincide with the time in which drawdowns could be implemented
under the plan (July 1 through September 30). As described above, GMP’s and the City’s
proposed impoundment drawdowns and refills would reduce the impoundment elevation below
the normal operating level of 106.4 feet NGVD29 at the crest of the flashboards. Reducing the
impoundment elevation could reduce flow through any upstream fish passage facilities that are
installed at the dam between 106.4 and 103.4 feet NGVD29. As GMP and the City draw down
the impoundment to 103.4 feet NGVD29, flow would gradually decrease to as low as 13 cfs (if
the sill of the weir is located at the dam crest elevation of 102.4 feet NGVD29), and then
gradually increase as GMP and the City refill the impoundment to 106.4 feet NGVD29. The full
50-cfs attraction flow recommended by the FWS Design Criteria Manual for upstream passage
facilities would not be available again until the impoundment returned to the normal elevation.
Without sufficient attraction flow through the upstream fishways as the impoundment is drawn
down and refilled, shad and river herring migrating upstream may be delayed from finding the
upstream passage facilities. Any delay that occurs while searching for and using upstream
fishways would increase energy costs for shad and river herring migrating upstream, which
would reduce energy reserves, spawning success, and post-spawning survival (Castro-Santos and
Letcher, 2010). The proposed drawdown would take approximately 48 hours and refilling the
impoundment would also take approximately 48 hours, assuming the total inflow is 60 cfs and
assuming that 30 cfs of the 60 cfs is released to the bypassed reach. Therefore, the adverse
effects of the drawdown and refill could last for up to 4 days before normal flows resume.

After installation of the downstream fish passage facilities required by Interior’s
preliminary fishway prescription,3® lowering the impoundment to 103.4 feet NGVD29 could
adversely affect downstream passage of shad, river herring, and American eels because flow
through any downstream passage facility located at the dam could be reduced or stopped
altogether. The downstream migration periods for shad, river herring, and eels (collectively,
May 15 through November 15) coincide with the time in which drawdowns could be
implemented under the plan (July 1 through September 30). Reducing the attraction flow to the
facility could increase the amount of time required for emigrating fish to find the facility and
migrate downstream, which could make them more vulnerable to predation in the impoundment,
particularly for juvenile shad and river herring. Reducing the conveyance flow through the
facility could injure fish if water depth within the weir is too shallow. If the attraction and
conveyance flows stop altogether, emigrating fish would not be able to pass downstream until
the impoundment is refilled. Because GMP and the City could not release the 35-cfs attraction

35 See section 3.3.1.2, Environmental Effects, Upstream Anadromous Fish Passage.

36 See section 3.3.1.2 Environmental Effects, Downstream American Eel and
Anadromous Fish Passage.
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flow recommend by the FWS Design Criteria Manual until the impoundment begins to refill,
migration through the bypassed reach for emigrating fish would be delayed for at least a portion
of the 4-day impoundment drawdown and refill process.

Conclusion on Effects of Water Quality Plan

GMP’s and the City’s proposed water quality plan could increase DO concentrations in
the impoundment during the summer when low DO concentrations have been documented in the
impoundment, including July through September, when flows are less than the minimum
hydraulic capacity of the project. However, the proposed impoundment drawdowns and refills
would adversely affect aquatic resources at the project in a manner that likely outweighs the
benefits to water quality in the impoundment.

The impoundment drawdown and refill process would strand mussels on the shoreline of
the impoundment (between elevations 103.4 — 106.4 feet NGVD29) and expose them to
desiccation for up to 4 days, until the impoundment elevation returns to 106.4 feet NGVD29.
During impoundment drawdowns, low DO water would be released into the Salmon Falls River
downstream of the dam for 48 hours, which would degrade aquatic habitat and adversely affect
aquatic organisms in the downstream reach. The impoundment drawdown and refill process
would also reduce the attraction flows for fish passage because the facilities that release these
flows from the dam would not be able to operate at their full capacity when the impoundment
elevation is below 106.4 feet NGVD29. Disrupting attraction and conveyance flows needed for
upstream and downstream passage of American shad, river herring, and American eels would
delay migration through the project area for these species.

Based on the types of adverse effects that would be caused by the proposed water quality
plan, and the duration of these effects, staff concludes that the proposed plan would likely result
in a net adverse effect on aquatic organisms in the Salmon Falls River.

Water Quality Monitoring

GMP and the City propose to monitor water quality for three years after any license
issued to determine the effectiveness of the proposed impoundment drawdowns and refill
process. New Hampshire DES certification condition E-14 and Maine DEP certification
condition B also require GMP and the City to monitor water quality and review the effectiveness
of the plan. Data collected during GMP’s and the City’s proposed monitoring period could
provide information on changes in DO during drawdowns; however as stated above, the
impoundment drawdown and refill process would likely result in a net adverse effect on aquatic
organisms in the Salmon Falls River.

In support of certification condition E-15 to monitor DO and temperature every five
years, New Hampshire DES refers to Wake et al. (2014), who state that warmer summer
temperatures will likely lead to an increase in droughts in the future. New Hampshire DES states
that the increase in temperatures and frequency of low-flow conditions could result in an increase
in the frequency and magnitude of low-DO events at the project. New Hampshire DES states,
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therefore, that the long-term water quality monitoring required by condition E-15 is necessary to
evaluate the effects of the project on DO and temperature during any subsequent license term.

Monitoring water quality at the project at 5-year intervals during the term of any
subsequent license would provide data about changes in the frequency and duration of low-DO
events during the license term. However, New Hampshire DES did not provide any information
about how project operation is contributing to adverse effects on water quality or what additional
measures could be implemented to enhance water quality during low-flow conditions. As stated
above, the project is currently operated in run-of-river mode, and the low DO concentrations
observed during the 2018 water quality study, appear to reflect natural biochemical processes
occurring in the impoundment and not operation of the project for electric generation. GMP and
the City are proposing to continue to operate the project in a run-of-river mode, which would
continue to minimize the length of time water is retained in the impoundment and help avoid
increasing water temperatures in the upper levels of the impoundment from solar heating.
Without any specific enhancement measures to analyze, staff cannot evaluate the benefits of
New Hampshire DES’s condition on water quality at the project.

Minimum Bypassed Reach Flows

Pursuant to the current license, GMP and the City must discharge a minimum flow of
6.05 cfs or inflow to the impoundment, whichever is less, from the dam to the bypassed reach to
protect aquatic resources in the Salmon Falls River.®” GMP and the City currently release the
minimum bypassed reach flow through a 12-inch-diameter pipe and a 4-inch-diameter pipe at the
base of the dam. Although the current license only requires a minimum flow of 6.05 cfs, direct
flow measurements indicate that the pipes at the base of the dam release a minimum flow of
approximately 10.3 cfs at the normal impoundment elevation of 106.4 feet NGVD29.

GMP and the City propose to increase the minimum bypassed reach flow to 30 cfs or
inflow, whichever is less, including: (1) 10 cfs from the two existing pipes at the base of the
dam; and (2) 20 cfs from either: (a) a new notch in the flashboards of the dam (20 cfs); (b) the
proposed downstream eel passage facility, when it is operating to pass downstream migrating
eels (i.e., within four years of any license issued, from September 1 through October 31,
annually), or (c) the low-level outlet gate and pipe in the north abutment of the dam, when the
impoundment is drawn down for flashboard repairs.%

New Hampshire DES certification condition E-10b requires and Interior recommends
under section 10(j) that GMP and the City release a year-round minimum bypassed reach flow of
37 cfs or inflow, whichever is less, to the bypassed reach.

37 Somersworth Hydropower Associates/The City of Somersworth, 19 FERC { 62,108
(1982), at Article 23.

38 See section 3.3.1.2, Environmental Effects, Downstream American Eel and
Anadromous Fish Passage, Proposed Downstream Eel Passage Facility, for a detailed
description of GMP’s and the City’s proposed downstream eel passage facility.
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Our Analysis

In 2018, GMP and the City conducted an instream flow study to characterize and map the
bypassed reach and identify a flow regime that would protect and enhance the aquatic resources
in the project area.®® The study was conducted at flow releases of 22, 37, 69, and 79 cfs. The
study used a Physical Habitat Simulation (PHABSIM) methodology that incorporated existing
biological information, including Habitat Suitability Index model data, to determine river bed
elevation, wetted widths, water surface elevation, and river width along five transects (labeled as
MDEP-1, MDEP-2, IFIM-1, IFIM-2, and IFIM-3 in Figure B-1). GMP and the City used the
hydraulic data to calculate habitat availability for adult brown trout, spawning and incubating
fry, juvenile, and adult American shad and river herring, spawning and incubating sea lamprey,
juvenile and adult longnose dace, and macroinvertebrates.*® GMP and the City expressed
aquatic habitat availability in the bypassed reach in terms of the percentage of the maximum
weighted usable area (WUA), for flow releases of 6, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, and
75 cfs.

According to the study results, maximum WUA increases for each species as flow
increases from the current minimum flow of 10.3 cfs to the proposed flow of 30 cfs and
Interior’s and New Hampshire DES’s required flow of 37 cfs. Table C-3 presents data for the
various flows reported in GMP’s and the City’s Instream Flow Study.*

Relative to the 10.3-cfs minimum flow currently provided by GMP and the City, the
proposed minimum flow of 30 cfs would provide an approximately 71, 24, and 61% increase in
suitable habitat for adult shad and river herring; brown trout; and longnose dace in the bypassed
reach, respectively. In comparison, 37 cfs would provide an approximately 80, 33, 80 %
increase compared to 10.3 cfs. However, as discussed in section 3.2.1.1, Aquatic Resources,
Affected Environment, Fishery Resources, shad and river herring do not currently have access to
the bypassed reach. Therefore, the habitat benefits associated with an increase in minimum flow
would not be available unless upstream migrating fish are provided with access to the bypassed
reach.

39 See April 30, 2020 final license application, at Appendix C, Instream Flow Study.

40 GMP and the City state that the evaluated species were selected in consultation with
resource agencies.

41 GMP and the City did not provide the percentage of maximum WUA for the minimum
flow of 10.3 cfs that is currently released by GMP and the City, or Interior’s and New Hampshire
DES’s required 37 cfs. Staff extrapolated the aquatic habitat data from the study to estimate the
maximum WUA available at 10.3 cfs. GMP and the City provided values for 35 and 40 cfs,
which staff averaged to approximate the maximum WUA that would be available at 37 cfs.
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The license for the Rollinsford Project No. 37774 requires the construction and operation
of upstream passage facilities for shad and river herring at the Rollinsford Project by March 15
of the fourth passage season after license issuance, unless a request is filed with the Commission
within two years of license issuance to construct facilities at the South Berwick Project to trap
and truck fish upstream from the South Berwick Project No. 11163 by the third year after license
issuance. The installation of such facilities at the Rollinsford or South Berwick Projects would
provide shad and river herring with access to the bypassed reach of the Lower Great Falls
Project, and to the habitat benefits associated with an increased minimum bypassed reach flow,
including the proposed 30-cfs minimum flow or Interior’s and New Hampshire DES’s required
37-cfs minimum flow.

Impoundment Drawdown and Refill Procedure

Periodically, GMP and the City draw down the project impoundment for maintenance
and for emergencies. During these times, run-of-river operation would be temporarily
interrupted. The most common type of maintenance at the dam is flashboard replacement.
When replacing the flashboards, GMP and the City draw down the project impoundment by
increasing generation flow above inflow rates, when streamflow conditions allow. On such
occasions, GMP and the City lower the impoundment from the normal impoundment elevation
of 106.4 feet NGVD29 at the top of the flashboards to 102.3 feet NGVD29, which is just below
the spillway crest elevation. The impoundment is slowly refilled by passing approximately 90%
of the inflow downstream through the turbines and retaining the remaining 10% of inflow to
refill the impoundment (90/10 refill procedure).

GMP and the City do not specifically propose to continue implementing the 90/10 refill
procedure. During impoundment drawdowns and refills for scheduled maintenance, including
flashboard repairs, GMP and the City propose to maintain a minimum bypassed reach flow of 30
cfs or inflow, whichever is less, by releasing: (1) 10 cfs from the two existing pipes at the base
of the dam; and (2) 20 cfs from the low-level outlet gate at the base of the dam.

New Hampshire DES certification condition E-10d requires and Interior recommends
under section 10(j) of the FPA, an impoundment refill procedure after the impoundment is drawn
down for emergencies or maintenance, whereby 90% of inflow is passed downstream of the dam
and the impoundment is refilled on the remaining 10% of inflow to the project (90/10 refill
procedure). New Hampshire DES and Interior state that the 37-cfs minimum flow should be
maintained during an impoundment drawdown and refill.

42 The Town of Rollinsford, New Hampshire, 179 FERC { 61,203 (2022). See also
FERC, Environmental Assessment for Hydropower License, Rollinsford Hydroelectric Project,
FERC Project No. 3777, Docket No. P-3777-011, at 64-75 (2021), available at
https://elibrary.ferc.gov/eLibrary/filedownload?fileid=6527C896-7EEQ-CDAD-9465-
7B7363800000.
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New Hampshire DES’s water quality certification condition E-10e requires GMP and the
City to lower the impoundment water level at a rate of no more than 6 inches per day for
scheduled maintenance.

Our Analysis

The procedures that are used to draw down and refill an impoundment can significantly
affect aquatic habitat and organisms in the impoundment. Dewatering aquatic habitat during a
drawdown can impact the breeding, feeding, and sheltering of aquatic organisms. Stranding and
desiccation can result in mortality of fish and other aquatic organisms. Freshwater mussels,
given their limited mobility, may not be able to relocate to wetted habitat or burrow deeper
quickly enough to avoid desiccation during drawdowns.

During the 2018 mussel survey, GMP and the City observed more than 1,000 eastern
elliptio, 34 eastern floaters, and 41 triangle floaters in the impoundment at a variety of depths.
New Hampshire DES states that a drawdown rate of 6 inches per day would allow adequate time
for less mobile aquatic organisms (including, but not limited to mussels) to move and stay
sufficiently submerged as the water level gradually recedes. The amount of protection that
would be provided for mussels by a 6-inch per day drawdown limit depends on how quickly
mussels can move relative to the drawdown rate, the slope of the impoundment bottom in the
dewatered area, and how quickly mussels succumb to desiccation. At a rate of 6 inches per day,
it would take approximately 8 days to drawdown the impoundment by 4 feet, which is the level
required to replace the flashboards. Based on a tagging study conducted during drawdowns of
Lake Sebasticook, Maine, eastern elliptio can move horizontally approximately 37.8 inches per
hour (Samad and Stanley, 1986). This movement rate suggests that eastern elliptio could move
into wetted habitat and avoid desiccation during a drawdown if the impoundment were drawn
down at a rate of 6 inches per day. However, the movements Samad and Stanley (1986)
observed were random and not necessarily in the direction of wetted habitat. Therefore, mussels
may still be stranded at a drawdown rate of 6 inches per day if they move away from wetted
habitat instead of towards it. Still yet, some species may burrow deeper into the substrate
(Samad and Stanley, 1986; Newton et al., 2014), which could provide some protection from
desiccation.

The amount of mussel habitat that would be exposed during flashboard replacement
depends on the slope of the impoundment bottom. More of the impoundment bottom would be
dewatered in areas with a slight slope compared to areas where depth increases rapidly with
distance from shore. In areas with lower slopes, a greater area of mussel habitat would be
dewatered and would require mussels to move a greater distance horizontally or into the
substrate to avoid desiccation, relative to areas with higher grades. Lastly, some mussel species
are more resistant to desiccation than others (Newton et al., 2014). Regardless of how long the
three mussel species found in the impoundment can survive out of water, any mussels occupying
the elevations near 106.4 feet NGVVD29 would have a greater risk of desiccation during an
impoundment drawdown because this elevation would be the first to be dewatered and last to be
rewatered.
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Given the information presented in the previous paragraphs, New Hampshire DES’s
condition would be most protective for mussels near the maximum depth of the drawdown
compared to those inhabiting elevations near 106.4 feet NGVD29 because mussels near the
maximum depth of the drawdown may be able to move into habitat that has not been dewatered
or burrow into wetted habitat.

Regarding impoundment refills, retaining all inflows to refill the impoundment after the
drawdown would adversely affect aquatic resources by dewatering aquatic habitat in the
bypassed and downstream reaches, potentially stranding fish, mussels, and other aquatic
organisms. On the other hand, releasing all flows to the downstream reach would adversely
affect aquatic life in the impoundment by sustaining the dewatered conditions. The 90/10 refill
procedure required by New Hampshire DES and recommended by Interior would ensure that
flows downstream of the powerhouse are kept near project inflow levels and that the
impoundment is refilled in a timely manner following drawdowns for routine maintenance, such
as flashboard repair. During normal flow conditions, GMP and the City state that a 90/10 refill
procedure typically takes 18 to 24 hours to refill the impoundment back to 106.4 feet NGVD29
after replacing the flashboards. Minimizing the length of time that the impoundment is drawn
down and that flows are reduced downstream, as recommended by Interior, would help maintain
the existing aquatic habitat for fish and other aquatic species during drawdowns for routine
maintenance.

Maintaining the Minimum Bypassed Reach Flow during Impoundment
Drawdowns and Refills

Under current operation, when the impoundment is lowered just below the spillway crest
to replace the flashboards, GMP and the City maintain a 6.05-cfs minimum flow to the 250-foot-
long bypassed reach by releasing flows through two release pipes located at the base of the dam
at an approximate elevation of 75 feet NGVD29.

New Hampshire DES certification conditions E-10d and E-10e require and Interior
recommends that GMP and the City maintain the minimum bypassed reach flow during an
impoundment drawdown and refill. GMP and the City propose to maintain the minimum
bypassed reach flow during impoundment drawdowns and refills by releasing: (1) 10 cfs from
the two existing pipes at the base of the dam; and (2) 20 cfs from the low-level outlet gate at the
base of the dam. Using the low-level outlet gate, as proposed by GMP and the City, would
maintain the minimum bypassed reach flow during an impoundment drawdown and refill, as
recommended by Interior. To the extent any subsequent license requires a 37-cfs minimum
bypassed reach flow, as recommended by Interior and required by New Hampshire DES, the
low-level outlet gate could be opened to release 27 cfs. Maintaining the minimum bypassed
reach flow in this manner would ensure that the impoundment drawdown and refill does not
reduce the minimum flow to the bypassed reach and adversely affect aquatic resources in the
bypassed reach.
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Compliance Monitoring

GMP and the City state that they remotely operate the project using an automatic pond
level sensor installed near the intake to monitor and maintain the impoundment elevation at the
flashboard crest elevation of 106.4 feet NGVD209.

New Hampshire DES certification condition E-12 requires and Interior recommends
under section 10(j) that GMP and the City develop a plan to monitor and maintain run-of-river
operation and minimum flow releases from the project. New Hampshire DES requires and
Interior recommends that the plan include a description of the mechanisms and structures that
will be used, the level of manual and automatic operation, the methods for recording data on run-
of-river operation and minimum flow releases, and an implementation schedule. New
Hampshire DES requires and Interior recommends recording operational data, such as water
surface elevation and station generation, at least hourly. New Hampshire DES certification
condition E-11 requires GMP and the City to report deviations from required operating
conditions.

Our Analysis

Although compliance measures do not directly affect environmental resources, they do
allow the Commission to verify that a licensee is complying with the environmental
requirements of a license. An operation compliance monitoring plan would help GMP and the
City document compliance with the operational provisions of any license for the project and
provide a mechanism for reporting deviations. An operation compliance monitoring plan would
also help the Commission verify that the project is operating in compliance with any license,
thereby facilitating administration of the license and assisting with the protection of resources
that are sensitive to deviations from normal operating conditions. The plan could be developed
in consultation with the resource agencies, and include a description of the mechanisms and
structures that would be used, a protocol for maintaining and calibrating equipment, and
provisions for: (1) monitoring run-of-river operation, minimum flow, and impoundment
elevation levels to document compliance with the operational conditions of any subsequent
license; (2) standard operating procedures to be implemented: (a) outside of normal operating
conditions, including during scheduled facility shutdowns, and impoundment drawdowns and
refilling, and (b) during emergency conditions, such as unscheduled facility shutdowns and
maintenance, in order to minimize project effects on environmental resources; (3) reporting
deviations to the Commission; and (4) maintaining a log of project operation for inspection.

Upstream Eel Passage

GMP and the City propose to conduct a two-season upstream eel passage facility siting
survey, beginning the first full passage season after the effective date of any subsequent license.
GMP and the City state they will use the results of the two-season siting survey to determine
where the upstream eel passage facility will be located and how the facility will be operated.
GMP and the City propose to install an upstream American eel ramp within four years of the
effective date of any subsequent license, and operate the ramp from May 1 through September
15, annually. The entrance to the ramp would be located in the pool immediately downstream of
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the dam, and the exit from the ramp would be located about 30 feet from the south end of the
spillway.

Interior’s preliminary fishway prescription would require GMP and the City to conduct
an upstream eel passage facility siting survey from May 1 through October 31 for two years,
starting the first full passage season after any license issued. Interior would require GMP and the
City to consult with FWS and other resource agencies based on the results of the siting survey, to
determine an optimal location for siting permanent upstream eel passage facilities. Interior
would require permanent eel passage facilities to be installed by May 1 of the second calendar
year after the siting survey is completed, and operated and maintained from May 1 through
October 31 each year thereafter. Interior would require GMP and the City to design the
upstream eel passage facilities in consultation with the resource agencies, in a manner that is
consistent with FWS’s Design Criteria Manual. New Hampshire DES certification condition E-
13 requires GMP and the City to provide upstream eel passage consistent with Interior’s
prescription.

Our Analysis

American eels are present in the Lower Great Falls Project impoundment and bypassed
reach, and have been documented at the South Milton Project No. 3984, located approximately
20 miles upstream. There are no existing upstream eel passage facilities at the Lower Great Falls
Project dam or at the Rollinsford Project dam, which is located approximately 2.4 miles
downstream of the Lower Great Falls Project. A barrier like a dam can block upstream
movement and modify flow, which could affect movement patterns. To migrate upstream past
the project, juvenile eels must climb over or around the Lower Great Falls Dam. Climbing over
or around dams is a well-documented behavior for juvenile eels (GMCME, 2007), but causes
passage delay and could increase the risk of predation while eels seek a suitable route of passage
over/around the dam. Installing upstream eel passage facilities at the Lower Great Falls Project
would reduce passage delay and improve upstream passage for American eels to access habitat
upstream of the project.

Upstream Eel Passage Siting Survey

Juvenile eels use flow cues to orient themselves as they move upstream. There are
multiple sources of attraction flow at the project that eels could use to orient themselves
upstream. Eels could be attracted to flow from generation at the tailrace, spill at the project dam,
the debris sluice gate, the two minimum flow release pipes at the base of the dam, and the low-
level outlet pipes.*®

43 See section 2.1.1 for a detailed description of these project facilities, and section 2.1.4
for a description of the project’s operation under various river stages.
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To evaluate eel migration pathways and potential eel passage facility locations, GMP and
the City conducted weekly nighttime juvenile eel surveys from May — June 2018.4 During the
survey, observers searched for eels along the downstream face of the project dam and along the
length of the bypassed reach. Juvenile eels were predominantly seen congregating in the pool at
the base of the dam (ranging from 25 to 100 individuals, depending on survey date). Juvenile
eels attempted to pass over the dam by climbing along the crevices between the bedrock and
concrete interface at the end of the spillway. Fewer numbers of eels were observed on small
seepage areas at the spillway (at least two), in the middle and lower portions of the bypassed
reach (less than 5), and in the tailrace (less than 2).

Based on the results of the nighttime surveys, GMP and the City installed a temporary eel
ramp and trap within the pool, approximately 20 feet downstream of the dam, on the south
shoreline of the bypassed reach. The temporary ramp and trap were operated from May 30
through October 10, 2018. A total of 1,014 eels were caught in the trap. Approximately 95% of
the total catch occurred from May 30 through August 13, 2018.

Proper siting of upstream passage facilities is critical to obtaining high passage efficiency
(Haro, 2013). Further, properly siting the facilities would reduce passage delay and provide eels
with timely access to habitat upstream of the project. Installing temporary ramps and traps in
areas where eels are likely to congregate during the two-year survey would increase the chance
of successfully attracting and collecting juvenile eels in the trap for passage (FWS, 2019). In
addition, installing traps in areas that are protected from high flow events would reduce the
potential for traps to be damaged and for eels to be injured or killed in the trap. The location of
the eel traps should also allow for access for personnel to collect and transport eels to the holding
tank for passage upstream. FWS’s Design Criteria Manual could be used to guide the design,
operation, and maintenance of the ramp and trap during the survey.

The distribution of flows at the dam and in the bypassed reach may vary monthly and
annually depending on inflow. Migrating eels may be attracted to alternate locations at the dam
and the tailrace, depending on how flow is distributed across the points of discharge (e.g., the
tailrace, spill at the project dam, the debris sluice gate, the two minimum flow release pipes at
the base of the dam, and the low-level outlet pipes). Conducting the survey for two passage
seasons, as proposed by GMP and the City and prescribed by Interior, would help capture these
variable flow conditions and provide sufficient information to identify a suitable location for
upstream eel passage facilities at the project.

GMP’s and the City’s proposed action and the alternative actions recommended by
stakeholders would change flow conditions in the bypassed reach during the term of any
subsequent license, which would affect attraction flow for eel passage in the bypassed reach and
where eels congregate for upstream passage. The proposed and alternative actions that could
change flow conditions include: (1) GMP’s and the City’s proposal to increase the minimum
bypassed reach flow from 10.3 to 30 cfs at the dam, and Interior’s section 10(j) recommendation

44 See April 30, 2020 final license application, at Appendix D: Upstream Eel Passage
Assessment.
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to release a minimum bypassed reach flow of 37 cfs; (2) GMP’s and the City’s proposal and
Interior’s prescription to install upstream fish passage facilities; and (3) GMP’s and the City’s
proposal and Interior’s prescription to install downstream fish passage facilities.

A siting survey could be used to identify the specific locations in the immediate vicinity
of the project where juvenile eels congregate and where upstream passage facilities could be
installed to reduce passage delay and provide eels with timely access to habitat upstream of the
project. GMP’s and the City’s proposal, and Interior’s prescription to begin the upstream eel
passage facility siting survey during the first passage season after any license issued, would
capture any changes to upstream eel passage associated with the proposed minimum bypassed
reach flow, including GMP’s and the City’s proposal to release a portion of the minimum flow
through the notch in the flashboards of the dam. Installing the proposed/required downstream
fish passage facility three years after any license issued would not likely affect where eels
congregate for upstream passage since the flow release for the proposed downstream fish
passage facility would be located on the south side of the dam in the same area as the minimum
flow release through the notch in the flashboards. Although a 50-cfs flow release from the
proposed/required upstream anadromous fish passage facility eight years after any license issued
would result in attraction flows that could affect where eels congregate for upstream passage
from April 15 through July 15, staff cannot identify the specific effects of the upstream
anadromous fish passage facility on eel passage because the proposed action and alternatives do
not include a specific location for the upstream anadromous fish passage facility. To the extent
the results of the survey conducted during the first two years after any license issued are used to
identify a location for the upstream eel passage facility and site the facility, and flow from the
upstream anadromous fish passage facility attract eels away from the upstream eel passage
facility, then the benefits of the upstream eel passage facility would be reduced for a portion of
the upstream eel passage season and license term, i.e., from April 15 through July 15, beginning
eight years after any license issued.

Upstream Eel Passage Facility Siting Survey and Operating Period

GMP and the City do not propose a specific timeline for conducting the upstream eel
passage facility siting surveys. The upstream eel migration season occurs from May 1 through
October 31 (Sorensen and Bianchini, 1986; Facey and VVan Den Avyle, 1987; Martin, 1995).
Conducting the survey for the entire upstream eel migration season, as prescribed by Interior,
would help determine placement of the upstream eel passage facilities in areas where eels are
known to congregate. Conducting the survey for the entire migration period would allow GMP
and the City to quantify and evaluate where eels congregate during different flow and project
operating conditions. Using a complete set of data from the survey to site the upstream eel
passage facility would reduce passage delay and risk of predation as eels migrate upstream
through the project.

Following the installation of the upstream eel passage facility, Interior’s prescription
would require GMP and the City to operate the upstream eel passage facility from May 1 through
October 31 annually, which is consistent with the upstream eel migration season. Interior’s
recommendation would reduce the potential for passage delay and predation.

39



Project No. 4451-024

GMP and the City propose to operate the upstream eel passage facility from May 1
through September 15 annually, which is not entirely consistent with the upstream eel migration
season. GMP’s and the City’s operating period would decrease the number of days eels have
access to the ramp by 46 days (15 days in September and 31 days in October) compared with
Interior’s prescription to operate the facility throughout the season.

Upstream Anadromous Fish Passage

To provide upstream passage for American shad and river herring, GMP and the City
propose to construct and operate a 4-foot-wide Denil fishway at the dam by March 15 of the
fourth passage season after any upstream passage facilities for American shad and river herring
are installed at the downstream Rollinsford Project (located approximately 2.4 miles downstream
of the Lower Great Falls Project). GMP and the City propose to operate the fishway during the
upstream migration season for American shad and river herring.*®

Interior’s preliminary prescription requires GMP and the City to construct, operate, and
maintain upstream fish passage facilities to pass anadromous fish species. Interior states that
either a technical fishway or a nature-like fishway could be used to provide upstream passage.
Interior states that a 4-foot-wide Denil fish ladder (or equivalent) installed at a slope no greater
than 1:8 (vertical:horizontal) would accommodate the anticipated production potential of the
Lower Great Falls impoundment, including 12,425 river herring, 1,595 shad, and approximately
500 resident or target species.

Interior’s preliminary prescription would require the fishway to be designed in a manner
that is consistent with FWS’s Design Criteria Manual. Interior requires the fishway to be
operational by March 15 of the fourth year after any upstream fish passage facilities for
American shad and river herring become operational at the downstream Rollinsford Project.
Interior’s preliminary prescription would require GMP and the City to operate the upstream
anadromous fishway from April 15 to July 15 each year. New Hampshire DES certification
condition E-13 requires GMP and the City to provide upstream anadromous fish passage
consistent with Interior’s prescription, from April 15 through July 15.

Our Analysis

Historically, American shad and river herring may have migrated at least as far upstream
in the Salmon Falls River as Somersworth, New Hampshire (Chadbourne, 1790s; Old Berwick
Historical Society, 2020), which is approximately 1 mile upstream of the Lower Great Falls
Project, until 1847 when dams prevented anadromous fish from migrating upstream (Noon,
2002). Currently, shad and river herring have access to the Salmon Falls River downstream of
the Rollinsford Project through upstream fish passage facilities at the South Berwick Project

4 The Settlement Agreement does not provide dates for the passage season. The
Settlement Agreement states that the design, operation, and maintenance of the fishways would
be consistent with the FWS’s Fish Passage Engineering Design Criteria Manual (FWS, 2019;
Design Criteria Manual).
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(located approximately 3.5 miles downstream of the Lower Great Falls Project).*®
Approximately 24,571 and 16,418 river herring in 2018 and 2019, respectively, passed upstream
of the South Berwick Project. No American shad have been recorded using the upstream
fishway at the South Berwick Project or observed in the Salmon Falls River between the South
Berwick and Rollinsford Projects.

There are no upstream fish passage facilities at the Rollinsford Project (located
approximately 2.4 miles downstream of the Lower Great Falls Project), and shad and river
herring are not currently found in the immediate vicinity of the Lower Great Falls Project,
including the impoundment, bypassed reach, and Salmon Falls River immediately downstream
of the powerhouse. Since shad and river herring do not currently have access to the project, their
upstream migration is not currently affected by the project. There would be no benefit associated
with the installation of upstream passage facilities prior to the species having access to the Lower
Great Falls Project.

The license for the Rollinsford Project requires the construction and operation of
upstream passage facilities for shad and river herring at the Rollinsford Project by March 15 of
the fourth passage season after license issuance, unless a request is filed with the Commission
within two years of license issuance to construct facilities at the South Berwick Project to trap
and truck fish upstream from the South Berwick Project No. 11163 by the third year after license
issuance. The installation of upstream passage facilities at the Rollinsford Project or South
Berwick Project would provide shad and river herring with access to the Salmon Falls River
immediately downstream of the Lower Great Falls Project, including the Lower Great Falls
Dam.

When shad and river herring gain access to the Salmon Falls River downstream of the
Lower Great Falls Project, the Lower Great Falls Dam would adversely affect the upstream
migration of these species by blocking upstream movement. Installing an upstream fish passage
facility at the Lower Great Falls Project would provide passage for shad and river herring to
access habitat upstream of the project.

GMP and the City propose, and Interior’s preliminary prescription would require the
upstream anadromous fish passage facility to be operational by March 15 of the fourth calendar
year after any upstream fishways for shad and river herring are installed at the downstream
Rollinsford Project. If licenses for the Rollinsford and Lower Great Falls Projects were issued in
the same year, then GMP’s and the City’s proposal and Interior’s preliminary prescription would
require upstream anadromous fish passage facilities to be installed at the Lower Great Falls
Project by March 15 of the eighth calendar year after issuance of any subsequent license for the
Lower Great Falls Project. Assuming that the fishways would require one year to install, there

46 A 4-foot-wide Denil fishway provides upstream and downstream passage at the South
Berwick Project. For the downstream migration season, the facility is re-configured by
removing the baffles from the Denil fishway and inserting stop logs at a turn pool in the ladder,
which diverts and discharges fishway flow and migrants directly to the tailwater (Consolidated
Hydro, 2007).

41



Project No. 4451-024

would be sufficient time to complete the design plans for an upstream fish passage facility at the
Lower Great Falls Project prior to the initiation of construction.

Technical Fishway

Interior’s prescription would require the construction of a technical fishway or a nature-
like fishway.%’ Interior states that the fishway should provide passage for 12,425 river herring,
1,595 American shad, and approximately 500 resident or “target species.”™® Interior states that
the fishways should be constructed in a manner that is consistent with the FWS’s Design Criteria
Manual, and states that a 4-foot-wide Denil fish ladder installed at a slope of 1:8
(vertical:horizontal) or milder should be sufficient to pass these populations. In addition, Interior
states that the slope, pool size, slot size, and attraction flow should ensure successful passage of
shad and river herring, and the fishways should operate at the full range of design flows
calculated for the migratory season for each species (i.e., 5 and 95% exceedance flow during the
migratory period; FWS, 2019).

FWS’s Design Criteria Manual was developed by the FWS’s Fish Passage Engineering
Team to establish, among other things, general guidance on baseline design criteria, operation,
and maintenance of fishways throughout the northeastern U.S. For upstream shad and river
herring passage, the Design Criteria Manual recommends a Denil fishway installed at a slope of
1:8 (vertical:horizontal) to 1:10. A 4-foot-wide Denil fishway would provide upstream passage
for 200,000 adult river herring or 25,000 shad, and would have more than sufficient capacity to
pass 1,595 shad, 12,425 river herring, and 500 non-target fish.

FWS’s 2019 Design Criteria Manual recommends a minimum attraction flow of 50 cfs or
5% of the project’s maximum hydraulic capacity, whichever is greater. For the Lower Great
Falls Project, the recommended attraction flow would be 50 cfs (5% of the 702-cfs maximum
hydraulic capacity is approximately 35 cfs). During the migration period for American shad and
river herring, an inflow of 50 cfs is exceeded more than 90% of the time, and an auxiliary water
supply would not be necessary to provide a 50-cfs attraction flow.

To understand how a 4-foot-wide Denil fishway would be expected to perform at the
Lower Great Falls Project for shad and river herring, staff examined fish passage performance
for shad and river herring at the South Berwick Project. The licensee of the South Berwick
Project, Consolidated Hydro, evaluated the attraction and internal efficiency of the Denil fishway

47 A “technical” fishway is a constructed chute, series of pools, or elevator-like lift
designed to provide a pathway over a dam for fish migrating upstream.

48 Because Interior provided design populations for river herring, shad, and resident fish,
it is unclear what Interior means by “target species.” However, FWS’s 2019 Design Criteria
Manual recommends including an allowance for non-target species of 10 to 15 % when
calculating fishway capacity. Therefore, staff assume that Interior is referring to non-target
species.
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in 2004 and the attraction efficiency in 2006 (Consolidated Hydro, 2007).%° In 2004, 104 out of
332 tagged alewives entered the fishway, which is an attraction efficiency of 31.3%. Once in the
fishway, 89 out of 104 tagged alewives successfully exited the fishway, resulting in an internal
efficiency of 85.6%. In 2006, Consolidated Hydro released 298 tagged alewives downstream of
the fishway, and 80 entered the fishway (26.8% attraction efficiency).>® As mentioned earlier,
approximately 24,571 and 16,418 river herring in 2018 and 2019 respectively, passed upstream
of the South Berwick Project. Therefore, while a large percentage of fish downstream of the
South Berwick Project fishway may not enter the fishway, the fishway appears capable of
providing upstream passage for the design populations described in Interior’s preliminary
prescription for the Lower Great Falls Project.

Location of Technical Fishway

In its preliminary fishway prescription, Interior states that the technical fishway could
extend “from the Project’s tailrace” or could occur “at the Project’s dam.” A Denil fishway with
a slope of 1:8 (vertical:horizontal), as recommended by the Design Criteria Manual, would have
a length of at least 256 feet. Discharges from the powerhouse enter the Salmon Falls River
approximately 250 feet downstream of the dam. If the Denil fishway was fully linear (i.e.,
without any turns), then the fishway would extend from the tailrace upstream to the dam, and
would occupy the entire length of the bypassed reach. On the other hand, if the Denil fishway
included multiple turns, the entrance to the fishway could occur upstream of the tailrace, nearer
to the dam.

As discussed in section 2.1.4, the minimum and maximum hydraulic capacity of the
powerhouse is 60 and 702 cfs, respectively. During the upstream shad and river herring
migration season of April 15 to July 15, inflow to the impoundment exceeds the minimum
hydraulic capacity approximately 96 to 100% of the time. When the project is generating,
turbine discharges would create an attraction flow for upstream migrating alosines. Constructing
an upstream fish passage facility at the tailrace would provide passage for any fish that enter the
tailrace for passage. If GMP and the City constructed the entrance in the project tailrace, the
entrance could be oriented parallel to the powerhouse discharges to provide upstream migrating
fish with access to the entrance of the upstream passage facility. However, Interior’s
prescription does not discuss where the fish passage facility would be constructed between the
tailrace and the dam. The distance between the tailrace and the project dam is approximately
250 feet, and an apartment building is located on the shoreline of the river immediately upstream
of the tailrace. Constructing a volitional fishway from the tailrace would likely require
excavation and modification of aquatic habitat along the entire extent of the 250-foot-long

49 Attraction efficiency is the percentage of tagged fish downstream of the fishway
entrance that find and enter the fishway. Internal efficiency is the percentage of tagged fish that
enter the fishway and exit the fishway at the upstream side.

50 When corrected for tagging mortality, attraction efficiency in 2006 was 31.3%. No
mortality correction was necessary for the 2004 study.
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bypassed reach, which could have temporary and long-term adverse effects on aquatic habitat in
the bypassed reach.

Constructing a Denil fishway with multiple turns, and an entrance closer to the project
dam would affect aquatic habitat in the immediate vicinity of the dam, including the pool habitat
at the base of the dam, but would not affect habitat along the entire length of the bypassed reach.
At the project dam, there could be competing flows from project spill that could attract migrating
fish away from the prescribed fishway. However, there would not be competing flows from the
tailrace to attract migrating fish away from the prescribed fishway. If the entrance of the fishway
was constructed near the project dam, the entrance could be oriented so that the discharge from
the fishway and attraction water supply create an attraction jet that projects laterally across the
dam to attract fish gathered near the base of the dam (FWS, 2019). This would allow the
attraction efficiency of the fishway to remain high even when the project spills flow over the
dam.

The FWS Design Criteria Manual recommends that the exit to the fishway be designed to
provide suitable passage depths at lower flows while also minimizing turbulence at higher flows
that could discourage fish from leaving the fishway (FWS, 2019). The FWS Design Criteria
Manual recommends that the velocity in the exit area be less than 1.5 feet per second (fps) so
that fish can leave the fishway without undue exertion. To reduce the risk of fish becoming
overwhelmed by the surrounding flow field near the fishway exit and to minimize debris
accumulation, FWS (2019) recommends that the fishway exit be placed along the bank of the
river channel in a region where water velocities are less than or equal to 4 fps.

Nature-like Fishway

Interior’s prescription provides the option of installing a nature-like fishway instead of a
technical fishway to provide upstream passage. Interior states that the nature-like fishway should
be designed in accordance with FWS’s Design Criteria Manual, including the criteria for depth,
velocity, and pool size (Table C-4). In addition, Interior states that the nature-like fishway
should pass the minimum bypassed reach flow.>! Interior states that additional bedrock
modifications may be necessary to “extend the operating range [0f the nature-like fishway]
during periods of moderate spill.”>?

Relatively few studies have evaluated the efficiency of nature-like fishways for shad and
river herring. Raabe et al. (2019) found that between 53.3 and 65.2% of shad successfully

51 As discussed above in section 3.2.1.2, Minimum Flows, Bypassed Reach Minimum
Flow, Interior recommends under section 10(j), a continuous conservation flow of 37-cfs into the
bypassed reach.

52 Interior does not define “moderate” spill in terms of flow. Therefore, staff assume that
Interior’s prescription requires the nature-like fishway to operate between the 5 and 95%
exceedance flows in the bypassed reach, as described in the prescription for the technical
fishways.

44



Project No. 4451-024

ascended an approximately 300-foot-long nature-like fishway on the Cape Fear River in South
Carolina, that has a slope ranging from 3.5 to 5.0%. Also, 94% of alewives successfully
ascended a 105-foot-long nature-like fishway with a slope of 4.2% on Town Brook in Plymouth,
Massachusetts (Franklin et al., 2012). Based on these studies, a nature-like fishway at the Lower
Great Falls Project could be designed to provide shad and river herring with a similar level of
passage as a Denil fishway.

The effects of fishway construction on aquatic habitat in the Salmon Falls River and
surrounding upland habitat would be highly dependent on the location and layout of the nature-
like fishway. However, Interior’s prescription does not specify where the nature-like fishway
would be located or describe the layout of the fishway. Site preparation would likely require
excavation in the Salmon Falls River, and tree removal and grading in the adjacent upland area.
Construction of the nature-like fishway could also require the placement of structures in the
Salmon Falls River and the adjacent upland area (e.g., the placement of weirs and rock ramps).3
Based on FWS’s recommended maximum slope of 3.3% for American shad and a dam height of
32 feet, the nature-like fishway could be up to 960 feet long, which is significantly longer than
the 256-foot-long Denil fishway discussed above. If the fishway was fully linear (i.e., without
any turns), then the entrance would be about 700 feet downstream of the project’s tailrace, and
the fishway would occupy the entire length of the bypassed reach. Constructing a fully linear
nature-like fishway would require a significant amount of aquatic habitat disturbance in the
Salmon Falls River downstream of the project and upland habitat on the north shoreline of the
river, including modifications to the substrate and bedrock. If the nature-like fishway included
multiple turns, the entrance could be located closer to the project dam, but significant
modifications would likely be required in the aquatic habitat in the bypassed reach and the
upland habitat on the north shoreline of the bypassed reach.

Upstream Fishway Operating Period

Interior’s preliminary prescription would require GMP and the City to operate the
upstream fishways from April 15 through July 15. While river herring were not observed at the
South Berwick Project until early May (Consolidated Hydro, 2007), Interior’s operating period is
consistent with the spawning period reported for American shad and river herring in Maine and
New Hampshire (Maine DMR, 2020; New Hampshire FGD, 2020; Carpenter and Nugent, 2015;
Saunders et al., 2006). Therefore, providing upstream fish passage for shad and river herring
from April 15 to July 15, as required by Interior’s preliminary prescription, would reduce the
potential for adverse project effects on shad and river herring passage, including effects on the
timeliness of passage.

Downstream American Eel and Anadromous Fish Passage

To protect eels during downstream passage from September 1 through October 31, GMP
and the City propose to implement nighttime turbine shutdowns from 8:00 p.m. to 4:00 a.m. for

%3 See footnote 12 of Interior’s preliminary prescription condition 11.8.
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three consecutive nights following rain accumulations of 0.5 inch or more over a 24-hour period,
within four years of any license issued.

GMP and the City propose to install a downstream eel passage facility within four years
of any license issued, including a 2-foot-high flume fixed to the crest of the spillway that would
convey 35 cfs over the dam and drop eels approximately 19 feet to a 5.25-foot-deep plunge pool
downstream of the dam. GMP and the City propose to pass approximately 35 cfs through the
downstream eel passage facility from September 1 through October 31 annually.

Interior’s preliminary prescription would require GMP and the City to develop a plan to
provide downstream passage for American shad and river herring within three years of any
license issued, including design plans for permanent downstream passage facilities that are
consistent with the FWS’s Design Criteria Manual. Interior also requires GMP and the City to
develop a plan to provide downstream passage for American eel within three years of any license
issued, including design plans for eel passage facilities and/or operational measures that are
consistent with the FWS’s Design Criteria Manual. Interior requires GMP and the City to obtain
approval of the final plans from FWS prior to filing with the Commission. Interior requires
GMP and the City to operate the passage facilities from June 1 to November 15 for anadromous
fish species, and August 15 to November 15 for American eel.

To protect emigrating eels until permanent downstream passage measures are
implemented, Interior’s prescription requires GMP and the City to shut down the turbines for
three consecutive nights, from dusk to dawn, following rain accumulations of 0.5 inch or more
over a 24-hour period from August 15 to November 15, beginning the first year of any license
issued. New Hampshire DES certification condition E-13 requires GMP and the City to provide
downstream fish passage consistent with Interior’s prescription.

Our Analysis

American eels are present in the Lower Great Falls Project impoundment, and have been
documented at the South Milton Project No. 3984, located approximately 20 miles upstream.

As discussed above in section 3.3.1.2, Environmental Effects, Upstream Anadromous
Fish Passage, shad and river herring are not currently found in the immediate vicinity of the
Lower Great Falls Project, including the impoundment, bypassed reach, and Salmon Falls River
immediately downstream of the powerhouse. With the installation of upstream anadromous fish
passage facilities at the Rollinsford Project or the South Berwick Project, in accordance with the
license for the Rollinsford Project, shad and river herring would have access to the Salmon Falls
River immediately downstream of the Lower Great Falls Project, including the Lower Great
Falls Dam. To the extent that upstream passage is then provided for shad and river herring at the
Lower Great Falls Project, as prescribed by Interior and discussed above, then shad and river
herring could access the Salmon Falls River upstream of the Lower Great Falls Project for
spawning.

During their respective downstream migration seasons, eels, shad, and river herring could
pass through the turbines when the project is generating, over the project dam during spill events
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(i.e., when inflow to the impoundment is greater than 712.3 cfs (the 702-cfs maximum hydraulic
capacity of the powerhouse plus the 10.3-cfs minimum bypassed reach flow), or through the
debris sluice gate and low-level outlet gate when inflow exceeds 712.3 cfs and water rises to
approximately 10 inches above the flashboard crest.

Potential for Entrainment and Impingement

Water intake structures at hydropower projects can injure or kill fish that encounter
intake screens/trashracks or turbines. Fish that are wider than the clear spacing between the
trashrack bars, and/or have burst swim speeds lower than approach velocities can become
trapped against intake screens or bars of a trashrack. This process is known as impingement and
can cause physical stress, suffocation, and death of some organisms (EPRI, 2003).

Entrainment into the intake structure occurs if fish are small enough to pass between
trashrack bars, and they are unable to overcome the approach velocity, or if they choose to pass
downstream through the trashrack. Even if fish are small enough to fit through trash rack bars,
they are likely to behaviorally avoid entrainment if their burst swim speeds exceed the approach
velocity in front of the trashracks (Knapp et al., 1982). If entrainment occurs, injury or mortality
can result from collisions with turbine blades, exposure to pressure changes, shear forces in
turbulent flows, or water velocity accelerations created by turbines (Rochester et al., 1984). Fish
that are entrained and killed are removed from the river population and no longer available for
recruitment to the fishery.

There are multiple factors that could affect the potential for fish entrainment and
impingement. To determine the potential for American eel, American shad, and river herring to
become impinged on the trashrack, GMP and the City examined the correlation between fish size
and trashrack bar spacing.>* The likelihood of a fish to become impinged rather than entrained is
a function of the spacing between the bars on an intake structure, as well as the size and body
shape of the fish. GMP and the City estimated the likelihood that a fish would be physically
excluded by the present trash rack configuration by using proportional measurements for
American eel, American shad, and river herring as reported by Smith (1985).5° The maximum
length of adult American shad is 30 inches, and river herring is 16 inches. American shad equal
to or less than 15 inches long would be able to physically pass through the 2.0-inch trashrack
intake spacing. River herring equal to or less than 19 inches long would be able to physically
pass through the 2.0-inch trashrack intake spacing. Previous studies in New England have
documented the width of adult eels as ranging from 0.9 to 1.1 inches wide (Great River Hydro,

54 See April 30, 2020 final license application, at Appendix E, Fish Entrainment and
Mortality Study.

% GMP and the City used proportional measurements to calculate a scaling factor of
body width to total length (scaling factor = width/total length), and then used the scaling factor to
estimate the length that would be physically excluded by the 2.0-inch trashrack.
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2016; Melong, 2014). Therefore, American eel would be able to physically pass through the 2.0-
inch trashrack intake spacing.

Operating a hydroelectric turbine at the maximum hydraulic capacity creates the greatest
potential for turbine entrainment. When the turbine rotates at maximum speed, it draws water
into the intake at a rate that can create a hydraulic signal that could attract downstream migrants.
The maximum intake velocity under these conditions could be higher than fish burst speeds,
which could lead to entrainment.

The burst speeds for American eel, American shad, and river herring are shown in
Table C-5. GMP and the City measured intake velocities near the trashrack at the maximum
hydraulic capacity (i.e., 702 cfs) during the 2019 fish entrainment and mortality study.>® Mean
water column velocities averaged 0.62 fps and ranged from 0.29 fps to approximately 1.2 fps.
GMP and the City observed a general pattern of higher velocities along the left (easterly) intake
wall, and lower velocities toward the middle and the right (westerly) intake wall. GMP and the
City estimate that the project operates all four turbines at full capacity approximately 13% of the
time. The remaining 87% of the time the project is operated at less than full capacity, during
which estimated intake velocities and entrainment risk would be lower.

Downstream migrating species (such as juvenile and adult American shad and river
herring, and adult eels) that are searching for a passage route would likely encounter the intake
structure when the turbines are operating, since the attraction flow at the intake (up to 702 cfs) is
significantly greater than the minimum bypassed reach flow at the dam, including the current
minimum flow of 10.3 cfs, the proposed flow of 30 cfs, and Interior’s recommended flow of 37
cfs. Downstream migrating fish may exhibit avoidance behavior when they encounter the intake
and could attempt to escape entrainment if their burst speed is greater than the water velocity at
the intake. Based on the burst speeds presented in Table C-5, adult/juvenile shad and river
herring, and adult eel could avoid involuntary entrainment because their burst speeds are greater
than the water column velocities at the intake (ranging from 0.29 to 1.2 fps). These fish could
swim away from the intake and attempt to pass downstream by other means. However, under
normal conditions, the primary source of project outflow during the downstream migration
season (June 1 through November 15) is through the four turbine intake gates,>” and flow at
those gates would provide a stronger attraction flow than other project outflows.%8

% See April 30, 2020 final license application, at Appendix E: Fish Entrainment and
Mortality Study.

5" The average inflow to the impoundment from June 1 through November 15 ranges
from 131 cfs in August to 423 cfs in November, which is within the hydraulic capacity of the
turbines (60 to 702 cfs).

%8 The project currently releases a year-round minimum bypassed reach flow of 6.05 cfs
from the pipes at the base of the dam. However, the pipes are not accessible from impoundment,
as they drain water that collects between the old earthfill and stone masonry dam, and the
reinforced concrete cap that was added in the early 1990’s. During higher flow events, when
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Based on the strong attraction flow to the intake gates when the turbines are operating
and the limited source of alternative outflow locations at the project, downstream migrating fish
may ultimately voluntarily pass downstream through the intake. Therefore, the overall
entrainment potential for adult American shad and river herring is likely high.

GMP and the City used the results of Winchell et al. (2000) to estimate survival of
entrained American eel, American shad, and river herring at the project. Winchell et al. (2000)
summarized turbine passage survival data reported in the EPRI (1997) database by turbine type,
turbine characteristics, and fish size (Table C-6 and Table C-7). The runner speed of the turbines
at the maximum hydraulic capacity is 225 revolutions per minute (rpm). Based on the results of
Winchell et al. (2000), the mean immediate survival rate through the project’s Francis turbines is
expected to range from 73.2 to 93.9%, depending on fish size (Table C-6). The mean 48-hour
survival rate is expected to range from 66.8 to 90.4%, depending on fish size (Table C-7). As
applicable to juvenile life stages of shad and river herring (3.5 to 4.3 inches long), mean survival
IS expected to be approximately 93.9% (immediate) and 90.4% (48-hour survival). As applicable
to adult life stages of eel, shad, and river herring (maximum lengths of 48, 30, and 15 inches,
respectively), mean survival is expected to be 73.2% (immediate) and 66.8% (48-hour survival).

GMP and the City also calculated turbine survival using the blade strike equation
developed by Franke et al. (1997). Average predicted survival is 10% or less for adult American
eel and American shad, and 41% for river herring for the two 380-kW turbine-generator units.
Predicted survival is 13% or less for adult American eel and American shad, and 45% for river
herring for the two 260-kW turbine-generator units. Based on the high potential for entrainment
and entrainment-related mortality, the project currently adversely affects downstream migrating
eels, American shad, and river herring.

Protection from Entrainment

In comments filed on April 14, 2021, Interior sates that GMP and the City should replace
the existing trashrack that has a clear bar spacing of 2.0 inches with a trashrack that has a clear
bar spacing of 0.75 inch. Although most fish species and life stages in the impoundment could
escape the flows at the intake and avoid injury and mortality associated with impingement or
entrainment,> downstream migrating species (such as juvenile and adult shad and adult eels)
would be seeking downstream passage and may attempt to pass downstream through the intake.
Surface-oriented anadromous fish and bottom-oriented catadromous fish would likely be

inflow to the impoundment is greater than the 712.3-cfs maximum hydraulic capacity of the
powerhouse plus the minimum bypassed reach flow, flow is be released from the project dam
and through the debris sluice gate and low-level outlet gate.

% The analysis above in Potential for Entrainment and Impingement compares the burst
speeds for American eel, American shad, and river herring (shown in Table C-6) with the intake
velocities. For burst speeds of other species that could occur in the impoundment, see April 30,
2020 final license application, at Table 6.1.6-1 of Appendix E: Fish Entrainment and Mortality
Study.
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attracted to the turbine intake for the following reasons: (1) outflow at the turbine intake ranges
from 60 to 702 cfs, which is higher than other sources of outflow at the project; and (2) water
velocities associated with the intake flow would likely be felt throughout the water column, as
the trashrack occupies the entire water column, and is located approximately 20 feet upstream of
the penstock intake, which has an upper elevation of 102.4 feet (i.e., only 4 feet below the
normal impoundment elevation of 106.4 feet).

As discussed above, adult eels, shad, and river herring could pass through the existing
trashrack with 2.0-inch clear bar spacing and be injured or killed by turbine entrainment. FWS’s
Design Criteria Manual recommends trashrack clear bar spacing of 0.75 inch or less to reduce
the risk of entrainment-related mortality to both migratory and resident fish species.

Replacing the existing trashrack with a trashrack that has 0.75-inch clear bar spacing
would physically exclude adult eels, shad, and river herring from turbine entrainment and
mortality.®® A 0.75-inch clear-spaced trashrack would not exclude juvenile shad and river
herring from passing downstream through the intake, and being injured or killed by the
turbines.5!

To reduce the potential for eel entrainment and impingement, GMP and the City propose
nightly turbine shutdowns after rain events, beginning four years after any license issued,
concurrent with the installation of a proposed downstream eel passage facility (discussed below).
Interior’s preliminary prescription would require nightly turbine shutdowns to protect eels,
beginning the first year after any license issued and continuing until permanent downstream
passage measures are implemented. Because peak eel movements primarily occur at night
following periods of increasing river flow, ceasing generation at night would significantly reduce
turbine-induced injury and mortality at the project relative to current conditions. To the extent
that eels seek downstream passage during the day®? or outside of the 0.5-inch precipitation events
that would trigger the proposed nightly shutdowns, they could be injured and/or killed by turbine
entrainment as under current operation.

60 Previous studies in New England have documented the width of adult eels as ranging
from 0.9 to 1.1 inches wide (Great River Hydro, 2016; Melong, 2014). Body width of American
shad is expected to range from 2.5 to 2.7 inches based on the proportion of body width to
standard length (Smith, 1985).

61 See April 30, 2020 final license application, at Table 7.1-1 of Appendix E: Fish
Entrainment and Mortality Study.

62 As described in section 3.2.1.2, Environmental Effects, Downstream American Eel and
Anadromous Fish Passage, Timing of Nightly Shutdowns, most eels migrate downstream at
night. However, downstream eel passage studies at other hydropower projects have observed
between 2 and 12% of eels migrating downstream during daylight hours (Black Bear Hydro,
2015; TransCanada, 2016; Boott Hydropower, 2020). Therefore, a small percentage of eels
could be affected by the project if they migrate downstream during the day when the project
would not be shut down.
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By shutting down the turbines at night, all flows would be diverted from the powerhouse
to other outflow points. GMP and the City do not propose, nor does Interior prescribe, the
location where inflow to the impoundment would be discharged during turbine shutdowns.
Under current conditions, flow could be discharged as spill over the dam or through the low-
level outlet gate and pipe located in the north abutment of the dam.%3

Increasing spill over a dam by ceasing generation can be an effective means of passing
eels downstream (Brown et al., 2009). When there is spill at a hydropower facility, eels are
attracted to water flowing over the spillway and they will utilize spill as a route of passage (Haro
et al., 2004). Eyler (2014) reports a significant reduction in project mortality during nighttime
shutdowns at five hydroelectric dams on the Shenandoah River in Virginia and West Virginia.
Overall, project mortality rates associated with passage over the spillway of each of the five
dams in the Eyler study, ranged from 0% to 6% during turbine shutdowns. The dams in the
Eyler study ranged from 15 feet to 29 feet high. Flows that spill over the Lower Great Falls Dam
fall 26.2 feet to the toe of the dam. Although some injury or mortality would occur as eels pass
over the spillway and fall 26.2 feet to the toe of the dam,5* passage over the spillway would
likely reduce injury and mortality relative to current operation where eels typically pass through
the turbines, as discussed above in the entrainment and impingement analysis.

When approaching a forebay at a hydroelectric facility, eels will spend a significant
period of time near the bottom of the impoundment (Brown et al., 2009) Studies conducted by
Durif et al. (2003) found that European eels were attracted to and used a submerged bypass more
readily than a surface-oriented bypass. There is an operational low-level outlet gate and pipe
located in the north abutment at the Lower Great Falls Project that could be opened nightly
during the shutdowns and provide passage for eels. The low-level outlet gate and pipe are
operated manually by a hydraulic unit at the gate structure and run by a dedicated portable
generator. While the low-level outlet gate and pipe would not be able to operate instantaneously
to approximate inflow, it could be set nightly during the shutdowns to release the majority of
inflow. FWS’s Design Criteria Manual states that to prevent injury to eels, the intake opening
should be one half the maximum body length of adult silver eel (18 inches or larger), conveyance
pipes must be 8 inches in diameter or greater, and velocity must be 25 fps or less. The low-level
outlet gate at the Lower Great Falls Project is 8 feet wide by 8 feet high, the pipe is 7 feet in

63 Although 10 cfs would also be released from the two pipes located at the base of the
dam, these pipes are not accessible for downstream passage from the impoundment. The pipes
drain water that collects between the old earthfill and stone masonry dam, and the reinforced
concrete cap that was added to the dam in the early 1990’s.

64 The downstream side of the spillway is near vertical, but slightly sloped for the first
21.9 feet. Then, the slope of the spillway increases to approximately 1:1 (vertical: horizontal) for
the remaining 4.3 feet to the toe of the dam. The toe of the dam does not have a pool, since it is
at an elevation of 80.2 feet, and the tailwater elevation is 77.5 feet.
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diameter, and water flowing through the pipe would have a velocity of 20 fps.%°> Based on these
characteristics, the low-level outlet gate and pipe could provide an effective means of passage for
eels during nighttime turbine shutdowns and could reduce injury and mortality to eels relative to
passage through the turbines.

Precipitation Events

Rain events can provide an important environmental cue to encourage downstream
movements of out-migrating eels (EPRI, 2001; Haro et al., 2004). Ceasing turbine operation at
night after a significant rainfall event would reduce turbine-induced injury and mortality at the
project and would attract eels to a downstream passage route that has a lower injury and
mortality rate than turbine passage.

GMP and the City propose, and Interior’s preliminary prescription would require,
nighttime turbine shutdowns for three consecutive nights following rain accumulation of 0.5 inch
or more over a 24-hour period. Staff reviewed available precipitation data recorded
approximately 13 miles downstream of the project at the Portsmouth International Airport in
Newington, New Hampshire during the downstream passage season (i.e., August through
November) from 2014 to 2020 (Table C-8). Precipitation during the downstream passage season
is highly variable, monthly, and annually. In the months and years when the 0.5-inch criterion
was met, the number of days that rainfall accumulation of 0.5 inch or greater occurred ranged
from 1 day per month to 5 days per month.

Boubée et al., 2001, found that storm events that increased flow by 50% or more in the
river cued an outmigration of European eels. In Rochester, New Hampshire, the average amount
of rainfall for the downstream eel migration period is 3.94 inches per month (U.S. Climate Data,
2021).% A rainfall of 0.5 inch in a 24-hour period would provide 12% of the average monthly
rainfall during the eel passage season. On September 27, 2018, a storm event produced 0.65 inch
of precipitation, which increased flow in the Salmon Falls River by 75% (from 102 to 135 cfs).%’
Based on this information, it appears that storms that produce 0.5 inch of rain or greater within a
24-hour period, would likely provide a significant cue to trigger an outmigration of adult eel.
Ceasing generation at the project for three nights after these storm events, as proposed by GMP
and the City and prescribed by Interior, would eliminate turbine-induced injury and mortality at
the project that would occur after these storm events.

65 Staff calculated the velocity of the low-level outlet pipe based on the pipe’s
dimensions.

%6 The Rochester, New Hampshire rain gage is approximately 5 miles upstream of the
Lower Great Falls Project.

67 Based on Salmon Falls River flow data from the USGS gage no. 01072100 in Milton,
New Hampshire, located approximately 20 miles upstream of the Lower Great Falls Project,
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Implementation of Nightly Turbine Shutdowns

Interior’s preliminary prescription would require GMP and the City to implement
nighttime turbine shutdowns, as an interim measure beginning the first year of any license issued
and continuing until permanent downstream passage measures are implemented at the project.
GMP and the City propose to implement nighttime turbine shutdowns within four years of the
effective date of any subsequent license. Surveys conducted by the New Hampshire FGD at the
Lower Great Falls Project (Gomez and Sullivan, 2020), indicate eels are present in the Lower
Great Falls impoundment. Implementing nighttime turbine shutdowns the first passage season
after any license issued would reduce injury and mortality relative to current operation, three
years earlier than proposed by GMP and the City, and therefore, Interior’s prescription would be
more beneficial than GMP’s and the City’s proposal.

Duration of Nightly Shutdowns

GMP and the City propose to implement nightly turbine shutdowns for the duration of
any license term once the proposed downstream eel passage facility is installed. Interior’s
preliminary prescription requires GMP and the City to implement nightly shutdowns until the
required downstream eel passage facility is constructed (i.e., within three years of any license
issued). As discussed above, however, Interior also recommends replacing the existing trashrack
that has a clear bar spacing of 2 inches with a trashrack that has a clear bar spacing of 0.75 inch,
to protect eels from turbine entrainment. Either measure would protect downstream migrating
eels from turbine-induced injury and mortality during the term of any license.

If turbine shutdowns continue after the installation of the proposed downstream eel
passage facility, eels that pass downstream using the downstream passage flume discussed below
in Proposed Downstream Eel Passage Facility, would land in an approximately 5.25-foot-deep
plunge pool and be protected from injury or mortality. However, once inflow exceeds 35 cfs
(i.e., the proposed minimum bypassed reach flow), eels could potentially pass via spill over the
dam, which, as described in the previous paragraphs, would result in lower injury and mortality
rates than passing through the turbines under current conditions.

Timing of Nightly Shutdowns

GMP and the City propose to shut down the turbines from 8 p.m. to 4 a.m.; whereas,
Interior’s preliminary prescription requires GMP and the City to implement nightly shutdowns
from dusk to dawn.®®

Peak movements for eels migrating downstream often occur at night during periods of
increasing river flow (Richkus and Whalen, 1999). However, GMP’s and the City’s proposal
and Interior’s prescription differ in the amount of time the project would be shut down each night
following rain events. To evaluate the protection for eels migrating downstream provided by

68 Interior did not define “dusk” or “dawn.” Therefore, staff assume Interior’s
recommended shutdown period starts at sunset and ends at sunrise.
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GMP’s and the City’s proposal and Interior’s prescription, staff analyzed downstream eel
passage data from the Bellows Falls Project (FERC No. 1855) and Wilder Project (FERC No.
1892), located at river mile 174 and 217, respectively, on the Connecticut River (TransCanada,
2016). These projects are located at latitudes similar to the Lower Great Falls Project and would
have nights of similar length.

TransCanada (2016) conducted a downstream eel passage study from October 27 through
November 5, 2015, using radio-tagged eels and recorded the time of downstream passage for
each eel at each project. Between 8 p.m. and 4 a.m., 66.7% of the radio-tagged eels passed
downstream at the Wilder Project, and 73.1% of the eels passed downstream at the Bellows Falls
Project. In contrast, 100% of the eels passed downstream at the Wilder Project from 6 p.m. until
7 a.m., and 96.7% of the eels pass downstream of the Bellows Falls Project during the same
period.%® Therefore, Interior’s prescription would protect approximately 28.5% more eels, on
average, than GMP’s and the City’s proposal.

However, the difference between GMP’s and the City’s proposal and Interior’s
prescription in the amount of time the project would be shutdown increases during the
downstream eel passage season. GMP’s and the City’s proposal would result in the project being
shut down for eight hours each night. Under Interior’s prescription, the project would be shut
down for 10.1 hours during the nights of August 15 to August 16 and 14.3 hours during the
nights of November 14 to November 15 for the downstream eel passage season prescribed by
Interior.

Proposed Downstream Eel Passage Facility

GMP and the City propose to install a downstream eel passage facility within four years
of the effective date of any subsequent license, including an approximately 2-foot-high flume
fixed to the crest of the spillway that would convey 35 cfs over the dam and drop eels
approximately 19 feet to a 5.25-foot-deep plunge pool downstream of the dam.”®

Attraction to the Passage Facility Entrance

When approaching a forebay at a hydroelectric facility, eels will spend a significant
period of time near the bottom of the impoundment (Brown et al., 2009), and studies conducted
by Durif et al. (2003) found that European eels were attracted to and used a submerged bypass
more readily than a surface-oriented bypass. However, eels are not strictly bottom-oriented

69 The length of time between sunset and sunrise increases from August 15 through
November 15. For the purpose of this analysis, staff used the time of sunset on the evening of
October 30 to the time of sunrise on the morning of October 31 (5:37 p.m. to 6:47 a.m.) because
this time period was approximately in the middle of the TransCanada (2016) study and is still
within the downstream passage season proposed by GMP and the City.

0 See Figure E.4.2.2-2 of the FLA.
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during migration (Haro et al., 2000) and will utilize a surface-oriented downstream fish passage
facility (Brown et al., 2009), particularly when a hydropower facility is not generating.

When the project is not generating (such as during nightly turbine shutdowns or when
flows are less than the 60-cfs minimum hydraulic capacity and the minimum bypassed reach
flow (i.e., 10.3 cfs under current operation, 30 cfs under the proposal, or 37 cfs under Interior’s
recommendation), then under GMP’s and the City’s proposal, flow would be discharged through
three potential means following the installation of the proposed downstream passage facility: (1)
the proposed downstream fish passage facility (35 cfs); (2) spill over the dam (flows in excess of
35 cfs); and/or (3) the debris sluice gate at the spillway and the low-level outlet gate and pipe in
the north abutment of the dam (opened during high flows when the depth of spill over the
flashboards exceeds 10 inches (i.e., approximately 107.2 feet NGVD29). When flow is spilling
over the dam or through the debris sluice gate, there is the potential for eels migrating
downstream to pass via spill rather than through GMP’s and the City’s proposed downstream
passage facility. This potential to pass via spill would increase with increasing spill over the
dam. For example, at the historical mean flow of 148 cfs in September, and 372 cfs in October
(Table C-2), most flow would pass over the dam (113 and 337 cfs, respectively), and
downstream migrating eels would likely be attracted to the spill over the dam. As described
above in Protection from Entrainment, flows that spill over the Lower Great Falls Dam fall 26.2
feet to the toe of the dam where injury or mortality could occur. However, injury and mortality
rates associated with passage via spill would likely be lower than under current operation where
the primary means of passage is the turbines. Separately, during high flow events when the low-
level outlet gate is open, eels would likely pass through the low-level outlet gate and pipe instead
of the surface-oriented downstream passage facility. Passage through the low-level outlet gate
would not likely injure or kill eels.

When the turbines are operating, eels could be attracted to the intake instead of the
downstream passage facility. Although the proposed facility would be approximately 40 feet
away from the turbine intake, project outflow at the turbine intake (ranging from 60 to 702 cfs)
would be greater than outflow at the downstream passage facility (35 cfs). In addition, the
bottom of the intake is located at the bottom of the impoundment where eels would likely be
migrating. With higher outflows and a deeper location than the proposed downstream eel
passage facility, eels would likely be attracted to the turbine intake when the project is generating
instead of the downstream eel passage facility. Replacing the existing 2-inch trashrack with a
0.75-inch trashrack, as discussed above in Protection from Entrainment, or shutting down the
turbines at night for the duration of any subsequent license, as proposed by GMP and the City
and discussed above in Nighttime Turbine Shutdowns, would protect eels by either excluding
them from the turbine intake or reducing attraction to the turbine intake, respectively. If either of
these measures were implemented, then eels would likely use the proposed downstream eel
passage facility for passage when the project is generating.

Proposed Downstream Passage Facility Design

Interior’s preliminary prescription requires GMP and the City to implement permanent
downstream eel passage and protection measures within three years of any license issued.
Interior requires GMP and the City to develop a plan to provide permanent downstream eel

55



Project No. 4451-024

passage and protection, including passage facilities and/or operational measures that are
consistent with FWS’s Design Criteria Manual. However, Interior did not describe the location
or design of any downstream eel passage facilities, or describe any downstream eel passage
measures, that would be included in the plan. Without this information, staff cannot evaluate the
specific benefits of Interior’s prescription.

FWS’s 2019 Design Criteria Manual provides specific recommendations for the
downstream fish passage facility entrance, water depth in the flume, and receiving plunge pool.
FWS’s Design Criteria Manual recommends that surface-oriented bypass facilities and conduits
used for downstream fish passage provide: (1) a conveyance flow of 5 % of station hydraulic
capacity or 25 fps, whichever is greater; (2) a water depth that is equal to 1-foot or two body
depths of the largest fish, whichever is greater; and (3) a smooth, wetted perimeter within the
flume. The Design Criteria Manual recommends clearing debris from flumes prior to and during
use. The Design Criteria Manual also recommends a plunge pool that is the greater of 4 feet
deep or 25% of the vertical distance between the pool and the downstream fish passage facility
discharge point.

GMP’s and the City’s proposed 35-cfs flow through the downstream passage facility is
consistent with the recommended attraction flow in FWS’s Design Criteria Manual (i.e., 35 cfs is
approximately equal to 5% of the 702-cfs maximum hydraulic capacity). The conceptual design
drawing filed as Figure E.4.2.2-1 of Exhibit E of the license application shows a downstream eel
passage facility that includes a 2-foot-high flume that would have a water depth of 2 feet at an
impoundment elevation of 106.4 feet NGVD29. A water depth of 2 feet is greater than the
recommended water depth in FWS’s Design Criteria Manual (i.e., 1 foot or two body depths of
the largest eel). The conceptual design drawing filed as Figure E.4.2.2-1 of Exhibit E of the
license application shows that the flume would drop eels approximately 19 feet to a 5.25-foot-
deep plunge pool downstream of the dam. The proposed plunge pool depth is greater than the
depth recommended in FWS’s 2019 Design Criteria Manual and would prevent plunging fish
from contacting the bottom of the pool (FWS, 2019). Altogether, GMP’s and the City’s
proposed downstream passage facility would likely be used by eel to pass downstream of the
project and would likely reduce injury and mortality relative to passage through the turbines or
over the spillway.

Although GMP and the City propose to convey 35 cfs through the downstream passage
facility, the conceptual design drawing filed as Figure E.4.2.2-1 of Exhibit E of the license
application shows a facility that includes an approximately 3.5-foot-wide, 2-foot-high flume
fixed to the crest of the spillway. At these proposed dimensions, the flume would not be able to
convey 35 cfs. The flume would only be able to carry 25 cfs, which may pass some eels, but
could reduce the potential for the facility to be used by eels. In order for the flume to pass 35 cfs
as proposed by GMP and the City, the flume would need to be either taller or wider (e.g., 4-foot-
wide and 2-foot-deep).

Timing of Downstream Eel Passage Facility Installation

Interior’s prescription would require GMP and the City to implement permanent
downstream eel passage and protection measures within three years of any license issued. Under
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this schedule, there would be sufficient time to complete the design plans for any downstream eel
passage facility prior to the initiation of construction.

GMP’s and the City’s proposal to install and operate a downstream eel passage facility
within four years of any license issued would allow time for resource agency consultation, as
well as final engineering and design of the downstream passage facilities. However, any adult
eels that migrate downstream outside of the nightly shutdown period proposed by GMP and the
City would continue to experience residual injury and mortality when passing through the
turbines when the project is generating, and eels would potentially incur injury and mortality
when passing via spill over the dam. Therefore, Interior’s preliminary prescription would offer
greater eel protection benefits than GMP’s and the City’s proposal.

Season for Implementing Downstream Eel Passage Measures

GMP and the City propose to implement nighttime turbine shutdowns and operate the
downstream eel passage facility from September 1 through October 31. Interior’s prescription
would require GMP and the City to implement downstream eel passage measures from August
15 to November 15. Awvailable literature indicates that the downstream eel migration season
extends from August through November (Oliveira and McCleave 2000; Haro et al. 2004,
ASMEFC 2013). Therefore, Interior’s prescription would provide greater benefits (i.e., 32 more
days of protection) to eels than GMP’s and the City’s proposal.

Downstream Anadromous Fish Passage Facilities

As discussed above section 3.3.1.1, Affected Environment, Fishery Resources, adult and
juvenile shad and river herring do not currently have access to the Salmon Falls River upstream
of the project. Since shad and river herring do not currently have access to the Salmon Falls
River upstream of the project, their downstream migration is not affected by the project. There
would be no benefit associated with the installation of downstream passage facilities prior to the
species having access to the Salmon Falls River upstream of the project.

The license for the Rollinsford Project requires the construction and operation of
upstream passage facilities for shad and river herring at the Rollinsford Project by March 15 of
the fourth passage season after license issuance, unless a request is filed with the Commission
within two years of license issuance to construct facilities at the South Berwick Project to trap
and truck fish upstream from the South Berwick Project No. 11163 by the third year after license
issuance. The installation of such facilities at the Rollinsford or South Berwick Projects would
provide shad and river herring with access to the Salmon Falls River immediately downstream of
the Lower Great Falls Project, including the Lower Great Falls Dam. To the extent that upstream
passage is provided for shad and river herring at the Lower Great Falls Project within four years
after upstream fishways for shad and river herring are installed at the Rollinsford Project, as
prescribed by Interior and proposed by GMP and the City (discussed above in Upstream
Anadromous Fish Passage), then shad and river herring could access the Salmon Falls River
upstream of the Lower Great Falls Project for spawning. As discussed above Potential for
Entrainment and Impingement, emigrating juvenile and adult shad and river herring could be
adversely affected by project operation through turbine entrainment mortality.
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Interior’s preliminary prescription requires GMP and the City to construct a “downstream
passage and protection system that provides safe, timely, and effective downstream passage” for
anadromous fish within three years of any license issued. Interior requires GMP and the City to
develop a plan to construct, operate, and maintain permanent downstream anadromous fish
passage facilities that are designed in a manner that is consistent with FWS’s Design Criteria
Manual. However, Interior did not describe the location or design of any downstream fish
passage facilities, or describe any downstream fish passage measures, that would be included in
the plan. Without this information, staff cannot evaluate the specific benefits of Interior’s
prescription.

Using GMP ’s and the City’s Proposed Downstream Eel Passage Facility for
Anadromous Fish Passage

GMP and the City is not proposing to construct downstream passage facilities for
anadromous fish. However, as described above in section 3.3.1.2, Environmental Effects,
Proposed Downstream Eel Passage Facility, GMP and the City propose to install a downstream
passage facility for adult eels within four years of any license issued. Therefore, staff analyzed
the benefits that GMP’s and the City’s proposed downstream eel passage facility would have for
adult and juvenile alosines that could use the facility to swim downstream of the dam.

FWS’s 2019 Design Criteria Manual recommends that surface-oriented bypass facilities
and flumes used for downstream fish passage, such as the one proposed by GMP and the City,
provide: (1) a conveyance flow of 5 % of the maximum hydraulic capacity or 25 fps, whichever
is larger; (2) a water depth that is equal to 1 foot or two body depths of the largest fish,
whichever is greater; and (3) a smooth, wetted perimeter within the flume. FWS’s Design
Criteria Manual also recommends clearing debris from flume prior to and during use. In
addition, the manual recommends that conveyance flows discharge into a plunge pool that is the
greater of 4 feet deep or 25% of the vertical distance between the discharge point and the pool
surface.

GMP and the City propose to install a downstream eel passage facility that includes a 2-
foot-high flume fixed to the crest of the spillway that would convey 35 cfs over the dam and drop
eels approximately 19 feet to a 5.25-foot-deep plunge pool downstream of the project dam from
September 1 through October 31 beginning four years after any license issued.”* For the same
reasons discussed in Proposed Downstream Eel Passage Facility, the proposed downstream eel
passage facility could be used to pass downstream migrating shad and river herring. The
proposed conveyance flow and depth of the flume, and the depth of the plunge pool are
consistent with the recommendations in the FWS Design Criteria Manual.”

1 See Figure E.4.2.2-2 of the FLA.

2 As discussed in Proposed Downstream Eel Passage Facility, the conceptual design
drawing in the license application includes flume dimensions that would not provide the
proposed conveyance flow of 35 cfs. The flume dimensions would need to be either taller or
wider to convey 35 cfs as proposed.
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Timing of Downstream Anadromous Fish Passage Facility Installation

Interior’s prescription would require a downstream fish passage facility to be operational
within three years of any license issued. However, as discussed above, adult and juvenile shad
and river herring do not currently have access to the Salmon Falls River upstream of the project.

With the installation of upstream fish passage facilities at the Rollinsford or South
Berwick Projects by no later than March 15 of the fourth calendar year after the June 16, 2022
license order for the Rollinsford Project, upstream shad and river herring passage would be
available at the Rollinsford Project by March 15, 2026. At that time, shad and river herring
would have access to the Salmon Falls River immediately downstream of the Lower Great Falls
Project, including the Lower Great Falls Dam. To the extent upstream passage is provided for
shad and river herring at the Lower Great Falls Project within four years after upstream fishways
for shad and river herring are installed at the Rollinsford Project (i.e., by March 15, 2030), as
prescribed by Interior and proposed by GMP and the City (discussed above in Upstream
Anadromous Fish Passage), then shad and river herring could access the Salmon Falls River
upstream of the Lower Great Falls Project for spawning. Since shad and river herring would not
be able to access the Salmon Falls River prior to March 15, 2030, there would be no benefit
associated with installing downstream fish passage facilities within three years of any license
issued, as prescribed by Interior.

To protect downstream-migrating anadromous fish, the downstream fish passage facility
would need to be operational by the time fish are passing upstream, i.e., by March 15 of the
fourth calendar year after upstream fish passage facilities are installed at the Rollinsford Project.
As with the upstream fishways, there would be sufficient time to complete the design plans for
the downstream fish passage facility prior to the initiation of construction according to the
schedule described above, assuming that the downstream fish passage facility would require one
year to install.

Downstream Anadromous Fish Passage Facility Operation Period

Interior’s preliminary fishway prescription would require GMP and the City to operate
the prescribed downstream anadromous fish passage facilities from June 1 to November 15.
While the operational period for the downstream passage structure recommended by Interior for
American shad and river herring (June 1 through November 15 each year) would protect juvenile
shad and river herring migrating downstream, the operating period would not protect adult shad
and river herring migrating downstream after spawning. Adult shad and river herring passage at
the Lower Great Falls Project could start as early as the second week of May, as evidenced by
two upstream alewife passage studies conducted at the South Berwick Project, located 3.5 miles
downstream of the Lower Great Falls Project, and two downstream shad passage studies
conducted at the Vernon Project (FERC No. 1904) on the Connecticut River.”

73 The Vernon Project is located at river mile 141.9 on the Connecticut River near the
towns of Vernon, Vermont and Hinsdale, New Hampshire.
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Consolidated Hydro New Hampshire, Inc. (Consolidated Hydro; 2007) conducted studies
using passive integrated transponder (PIT) tags in 2004 and 2006, to evaluate the upstream
passage efficiency of the Denil fishway at the South Berwick Project for adult alewives.” In
both years, Consolidated Hydro either first observed or collected alewives from the fishway on
May 8th. Because the South Berwick Project is approximately 3.5 miles downstream of the
Lower Great Falls Project, shad and river herring would likely arrive at the Lower Great Falls
Project shortly after passing upstream at the South Berwick and Rollinsford Projects. While
Consolidated Hydro (2007) did not design the studies to evaluate downstream passage, 34% of
the tagged fish migrated downstream through the Denil fishway one to three weeks after
upstream passage. Similarly, during studies evaluating upstream and downstream adult
American shad passage at the Vernon Project in 2015 and 2017, the median time for tagged shad
to return to the downstream fish passage facilities at the VVernon Project was 12.3 days after
release in 2015 and 7.8 days after release in 2017 (TransCanada, 2017; Great River Hydro,
2018). Assuming shad and river herring arrive at the Lower Great Falls Project around May 8, a
large percentage of fish could begin returning downstream as soon as May 15. Therefore,
Interior’s prescribed operating period for downstream passage for shad and river herring (June 1
to November 15) would not protect adult shad and river herring migrating downstream after
spawning for 17 days, from May 15 to May 31.

Fishway Plan

Interior’s preliminary fishway prescription would require the development of a fishway
operation and maintenance plan, in consultation with FWS, New Hampshire FGD, Maine DIFW,
Maine Division of Marine Resources (Maine DMR), and NMFS, that includes measures for
operating and maintaining new upstream and downstream fish passage facilities. Interior
requires the plan to include: (1) a schedule for routine fishway maintenance to ensure that the
fishways are ready for operation at the start of the season; (2) procedures for routine upstream
and downstream fishway operations; and (3) procedures for monitoring and reporting on the
operation and maintenance of the facilities as they affect fish passage. Interior would require
GMP and the City to submit the fishway operation and maintenance plan to the FWS for review
and approval prior to submitting it to the Commission for its approval and to update the fishway
operation and maintenance plan annually to reflect any changes in operation and maintenance
planned for the year.

Our Analysis

To maintain the effectiveness of fish passage facilities, fishways need to be properly
operated and maintained. Most fishways require routine maintenance to ensure the fishways
operate effectively. A fishway operation and maintenance plan would ensure that routine
cleaning and maintenance, including debris removal, are performed so that the fishways operate
as intended. In addition, the plan would ensure that any fishways constructed at the project are

"4 PIT tags are very small tags that respond to radio specific radio frequencies at close
range (2 feet or less) to transmit the tag identification number.
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operated during the appropriate times of the day and year, and with an appropriate conveyance
flow.

Fishway Effectiveness Monitoring Plan

Interior’s preliminary fishway prescription would require GMP and the City to develop a
plan in consultation with, and requiring approval by, FWS to ensure: (1) the effectiveness of the
upstream and downstream eel and fish passage measures required by Interior; and (2) a
“minimum bypass flow that provides safe, timely, and effective” downstream fish and eel
passage (i.e., does not strand fish).

Our Analysis

Fishway efficiency evaluations may take many forms, including video observation,
sample collection, hydro-acoustics, telemetry, or passive integrated transponder studies. A
passage effectiveness study typically evaluates factors such as attraction flows, attraction
efficiency, passage efficiency, passage delay, and survival rates. As stated in FWS’s 2019
Design Criteria Manual, efficiency testing is typically evaluated quantitatively through a site-
specific framework and performance standards are generally informed by state and federal
agencies with expertise in the life history requirements of the region’s fish populations. Factors
to consider include the impact of all barriers within the watershed and the minimum number of
fish required to sustain a population’s long-term health and achieve identified management plan
objectives and goals.

Interior has not included any specific performance standards that would be used to test
the effectiveness of the fish passage facilities. Instead, Interior would require the development of
plans and performance standards post-licensing, in consultation with resource agencies. Without
specific performance standards to analyze, there is no basis for assessing the benefits of
effectiveness testing for fish passage and determining whether effectiveness testing would or
would not provide benefits to American shad, river herring, and American eels.

Interior’s preliminary fishway prescription would require new fish passage facilities to be
designed with species-specific design criteria recommended by FWS’s 2019 Design Criteria
Manual, and that the facilities be operated and maintained in accordance with a fish passage
operation and maintenance plan that is developed in consultation with the resource agencies and
approved by the Commission. Since the facilities would be designed, operated, and maintained
using design criteria and operating procedures, there is no apparent benefit to conducting
effectiveness studies.

Non-Native Invasive Species

New Hampshire DES certification condition E-16 requires that if New Hampshire DES
notifies GMP and the City that invasive species control efforts are needed in portions of the river
affected by the project, then GMP and the City must seek funding for the invasive species
control efforts and temporarily modify project operation as necessary to control invasive species.
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New Hampshire DES’s certification condition does not indicate what would trigger this
requirement, specify the amount of funding or include any specific measures for how the funding
would be used to control invasive species at the project. Because of its open-ended nature and
lack of specific measures, staff cannot assess the benefits of the condition for aquatic resources.

Continuing to operate the project in a run-of-river mode as proposed by GMP and the
City would maintain stable impoundment levels that would result in no change to current
conditions. While New Hampshire DES states that the impoundment results in slow-moving
conditions that can contribute to the proliferation of invasive plant species compared to a free-
flowing river, as stated in sections 2.1, No Action Alternative, and 3.0, Environmental Analysis,
the existing condition is the baseline for assessing the environmental effects of the proposed
action and alternatives.”

Cumulative Effects

Water Quality

As described above in section 3.3.1.1, Affected Environment, Water Quality, the section
of the Salmon Falls River in which the project is located is listed on the Clean Water Act section
303(d) list of impaired waters for pH in New Hampshire and polychlorinated biphenyls and
dioxin in Maine. Other impairments include the presence of non-native aquatic plants, mercury,
and E. coli. These impairments are attributed to upstream non-point and point source pollutants
such as municipal wastewater treatment plants. The project is operated in a run-of-river mode,
and project operation is primarily influenced by seasonal hydrologic conditions and upstream
flow releases from other projects. If the project continues to operate as a run-of-river facility and
if the minimum bypassed reach flow is increased from 10.3 cfs to 30 cfs, as proposed by GMP
and the City, then the effect of relicensing would be cumulatively beneficial to water quality,
which could improve conditions for fish and macroinvertebrates.

Upstream Fish Migration

As described in section 3.3.1.2, Environmental Effects, Upstream Anadromous Fish
Passage, American shad and river herring may have migrated at least as far upstream in Salmon
Falls River as Somersworth, New Hampshire (Old Berwick Historical Society, 2020). As
discussed in section 3.3.1.2, Environmental Effects, Upstream Eel Passage, American eels are
present in the Lower Great Falls Project impoundment and bypassed reach, and have been
documented at the South Milton Project No. 3984, located approximately 20 miles upstream.
The migrations of alewife, American eel, American shad, blueback herring, and sea lamprey in
the Salmon Falls were delayed and/or blocked by the construction of sawmills along the Salmon
Falls River and Great Works River in the mid to late 1600s. The sawdust the mills dumped into
the river, along with sewage and agricultural runoff likely contributed to the deterioration of
spawning and nursery habitat (Odell et al., 2006). By the 1790s, American shad were rarely
caught near Berwick, Maine (Chadbourne, 1790s).

75 Am. Rivers v. FERC, 201 F.3d 1186, 1198-99 (9th Cir. 1999).
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While there are currently 15 dams on the mainstem Salmon Falls River, only the lower
five have the potential to adversely affect anadromous fish migrating to the likely historical limit
of their range in Somersworth, Maine (Table C-1). The installation of the upstream fishway at
the South Berwick Project in 2002 provided access to approximately 1.1 miles of potential
mainstem habitat for anadromous fish. Similarly, the installation of upstream eel passage
facilities at the South Berwick Project also improved upstream passage efficiency for eels.

There are no upstream fish passage facilities at the Rollinsford Project (located
approximately 2.4 miles downstream of the Lower Great Falls Project), and shad and river
herring are not currently found in the immediate vicinity of the Lower Great Falls Project,
including the impoundment, bypassed reach, and Salmon Falls River immediately downstream
of the powerhouse. Since shad and river herring do not currently have access to the project, their
upstream migration is not currently affected by the project.

As discussed above in section 3.3.1.2, Environmental Effects, Upstream Anadromous
Fish Passage, the license for the Rollinsford Project requires the construction and operation of
upstream passage facilities for shad and river herring at the Rollinsford Project by March 15 of
the fourth passage season after license issuance, unless a request is filed with the Commission
within two years of license issuance to construct facilities at the South Berwick Project to trap
and truck fish upstream from the South Berwick Project No. 11163 by the third year after license
issuance. The installation of upstream passage facilities at the Rollinsford or South Berwick
Projects would provide shad and river herring with access to the Salmon Falls River immediately
downstream of the Lower Great Falls Project, including the Lower Great Falls Dam. If shad and
river herring gain access to the Salmon Falls River downstream of the Lower Great Falls Project,
then the Lower Great Falls Dam would adversely affect the upstream migration of these species
by blocking upstream movement.

If shad and river herring gain access to the Salmon Falls River at the Lower Great Falls
Project, then providing upstream anadromous fish passage at the Lower Great Falls Project Dam,
as discussed in section 3.3.1.2, Environmental Effects, Upstream Anadromous Fish Passage,
would restore anadromous fish migration past the project dam. These measures would provide
access to an additional 1 mile of potential mainstem habitat for American shad and river herring,
and reduce the cumulative effects on upstream anadromous fish migration in the Salmon Falls
River. Similarly, installing an upstream eel passage facility at the Lower Great Falls Project, as
discussed in section 3.3.1.2, Environmental Effects, Upstream Eel Passage, would improve
upstream eel migration in the river and reduce cumulative effects on upstream eel migration.

Downstream Fish Migration

Currently, upstream passage at the South Berwick Project allows river herring to migrate
as far upstream as the bypassed reach of the Rollinsford Project.”® Although downstream

6 American shad migrate as far upstream as the South Berwick Project, but have not
been observed using the upstream passage facility at that project.
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passage facilities exist at the South Berwick Project,”” downstream migration delay may still
occur at the South Berwick Project for juvenile shad and river herring, and adult eels. While the
trashracks at the South Berwick Project exclude adult eels, shad, and river herring, some
entrainment of juvenile shad and river herring may occur, and any entrained juvenile shad and
river herring may be Killed during turbine passage at the project.

To the extent upstream anadromous fish passage facilities are installed at the Rollinsford
Project and the Lower Great Falls Project, as prescribed by Interior and discussed above, then
shad and river herring could access the Salmon Falls River upstream of the Lower Great Falls
Project for spawning. As discussed above in section 3.3.1.2, Environmental Effects,
Downstream American Eel and Anadromous Fish Passage, Interior’s prescribed downstream
anadromous fish passage facilities would minimize the adverse effects of the project on any
downstream-migrating adult shad or river herring that successfully use the upstream fish passage
facilities required by Interior’s preliminary fishway prescriptions, and any downstream-migrating
juveniles resulting from any spawning that occurs upstream of the Lower Great Falls Project
dam. By providing access to additional habitat upstream of the project and minimizing adverse
project effects during downstream migration through the installation of prescribed upstream and
downstream fish passage facilities, respectively, the project would be cumulatively beneficial for
shad and river herring.

The Lower Great Falls Project does not currently have dedicated upstream eel passage
facilities; however, juvenile eels are able to climb over rough, wet areas of the Lower Great Falls
Dam and have been identified as far upstream on the Salmon Falls River as the South Milton
Project, approximately 20 miles upstream from the Lower Great Falls Project. Adult eels may
experience downstream passage delay and mortality at each dam as they pass downstream. The
Lower Great Falls Project does not have dedicated downstream eel passage facilities, and the
current trashrack configuration allows adult eels to enter the intake, which likely results in some
entrainment mortality. However, GMP and the City propose to install, and Interior’s preliminary
fishway prescription would require, the installation of a permanent downstream eel passage
facility and/or operational measures. In the interim period between any license issued and the
implementation of permanent measures, GMP and the City propose to implement, and Interior
requires, nightly shutdowns for three nights following rainfall events of 0.5 inch or greater.
While some adult eels may be injured passing downstream over the dam, nightly shutdowns and
passage via spill would decrease injury and mortality relative to downstream passage through the
project turbines. Once the downstream passage facilities are installed, mortality and injury
associated with passage during spill or through the turbines would likely be minimized.
Therefore, the proposed and required downstream passage measures would reduce the
cumulative effects on downstream migration for adult eels.

" A 4-foot-wide Denil fishway provides upstream and downstream passage at the South
Berwick Project. For the downstream migration season, the facility is re-configured by
removing the baffles from the Denil fishway and inserting stop logs at a turn pool in the ladder,
which diverts and discharges fishway flow and migrants directly to the tailwater (Consolidated
Hydro, 2007).
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3.3.2 Terrestrial Resources

3.3.2.1 Affected Environment

The Lower Great Falls Project is located in the Gulf of Maine Coastal Lowland area of
the Northeastern Coastal Zone ecoregion (Griffith et al., 2009), which is characterized by flat to
irregular plains, with some low hills. Upland forested areas in the project vicinity primarily
consist of Appalachian oak-pine forests with red, white, and black oaks, with occasional white
pine, sugar maple, red maple, hickories, and other central or northern hardwoods.

The project facilities are located in a residential setting on the edge of the town of
Berwick, Maine and the city of Somersworth, New Hampshire. Lands on the northern shoreline
of the project impoundment consist of forested uplands and a few areas of palustrine wetlands,
while the southern shoreline is surrounded by developed land and some narrow strips of forested
uplands. Less than 0.25 acre of grass is mowed on a routine basis around the project
powerhouse.

Wetlands

According to FWS’s National Wetlands Inventory system (FWS, 2010), approximately
2.4 acres of wetland habitat occur within the project boundary, all of which are freshwater
forested/shrub wetlands. These wetlands occur along the north side of the impoundment, as well
as along the bypassed reach.

Wildlife

Upland, riparian, and wetland habitats in the vicinity of the project support a variety of
wildlife species, including residential and migratory birds, herptiles, and small and large
mammals. More than 75 bird species are known to occur in the region at various times of the
year. Habitats within the project boundary provide breeding, foraging, migratory stopover, and
wintering habitat for a variety of songbirds, waterfowl, and birds of prey. Bird species at the
project include several species of duck, Canada goose, great blue heron, mourning dove,
common loon, double-crested cormorant, woodpeckers, vireos, warblers, wild turkey, Cooper’s
hawk, great horned owl, Eastern bluebird, indigo bunting, field sparrow, and brown-headed
cowbird. Herptiles common to the area include red-backed salamander, American toad, wood
frog, green frog, pickerel frog, gray treefrog, spring peeper, painted turtle, and common garter
snakes. Mammals common to the area include Eastern gray and red squirrels, white-footed
mouse, woodchuck, raccoon, opossum, beaver, river otter, white-tailed deer, red and grey fox,
and coyote.
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3.3.2.2 Environmental Effects
Wetlands

GMP and the City propose to continue to operate the project in a run-of-river mode and
increase the minimum bypassed reach flow from 6.05 to 30 cfs or inflow, whichever is less.

Periodically, GMP and the City draw down the project impoundment for maintenance
and for emergencies. During these times, run-of-river operation would be temporarily
interrupted. The most common type of maintenance at the dam is flashboard replacement.
When replacing the flashboards, GMP and the City draw down the project impoundment by
increasing generation flow above inflow rates, when streamflow conditions allow. On such
occasions, GMP and the City lower the impoundment from the normal impoundment elevation
of 106.4 feet NGVD29 at the top of the flashboards to 102.3 feet NGVD29, which is just below
the spillway crest elevation. The impoundment is slowly refilled by passing approximately 90%
of the inflow downstream through the turbines and retaining the remaining 10% of inflow to
refill the impoundment (90/10 refill procedure). This also prevents dewatering of the river reach
below the dam. GMP and City do not specifically propose to continue implementing the 90/10
refill procedure. Under section 10(j) of the FPA, Interior recommends a run-of-river operation
(recommendation #1); a continuous flow of 37 cfs, or inflow if less, into the bypassed reach
(recommendation #2); and a 90/10 refill procedure (recommendation #3).

Our Analysis

Operating the project in a run-of-river mode would continue to maintain stable
impoundment levels and minimize effects on terrestrial habitat along the shoreline of the
impoundment and the Salmon Falls River downstream of the project. GMP’s and the City’s
proposed and Interior’s recommended increase to the minimum bypassed reach flows would
likely benefit the forested/shrub wetlands in the bypassed reach by increasing how often they are
watered relative to current operation.

Lowering the impoundment for maintenance or emergencies would dewater wetlands in
the impoundment. The method in which the impoundment is refilled following the drawdown
would affect the length of time in which the wetlands are dewatered, which could in turn have an
effect on wetlands. GMP and the City state that under normal flow conditions, their 90/10 refill
procedure typically requires 18 to 24 hours to refill the impoundment. Being dewatered for less
than 24 hours would not have an adverse effect on the forested/shrub wetlands found along the
project impoundment because this wetland type requires only temporary watering (Cowardin, et
al., 1995).

FWS’s recommended 90/10 refill procedure would ensure that downstream flows are
kept at or near project inflow levels and would avoid dewatering wetlands downstream. The
refill procedure would keep dewatering effects localized and refill the impoundment quickly
enough to avoid long-term impacts to wetlands along the impoundment. Overall, this refill
procedure would be beneficial to wetlands in the project vicinity.
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Wildlife

GMP and the City do not propose any specific measures for the protection of wildlife
resources at the project. No stakeholders filed recommendations or comments for wildlife
resources.

Our Analysis

Continuing to operate the project in a run-of-river mode would maintain stable
impoundment levels and minimize effects on terrestrial habitat along the project impoundment.
Maintaining a minimum flow to the bypassed reach would minimize effects to riparian habitat
along the bypassed reach by providing stable hydrological conditions. A stable hydrology in the
bypassed reach would minimize project effects on foraging opportunities for aquatic and semi-
aquatic wildlife, including waterfowl and some mammals.

GMP and the City propose to construct a 4-foot-wide Denil fishway at the dam for
upstream fish passage. The proposed construction of a new fishway could result in the removal
of some trees along the streambank. The size of the area that would be disturbed by the fishway
installation cannot be quantified at this time because the proposed action and action alternatives
do not include a specific site for the location of the facility; however, the extent of effects on
terrestrial habitat would likely be less than 0.25 acre. Wooded upland habitat is abundant along
the Salmon Falls River in the vicinity of the project. The small amount of habitat that could be
affected by construction is unlikely to serve a unique or significant function for wildlife
resources and comparable habitat is widely available along the shoreline, both upstream and
downstream of the project. Considering the scale, quality, and location of upland habitat that
would be affected by the proposed project, the overall effects to wildlife resources associated
with the installation of a 4-foot wide Denil fishway at the dam would be insignificant. The
effects of tree-clearing activities on bat roosting habitat is discussed below in section 3.3.3,
Threatened and Endangered Species.

Project maintenance would be limited to routine mowing and would not be expected to
significantly affect local wildlife. Because of the forested and suburban location of the project,
overall impacts to wildlife would be limited. Therefore, there is no indication that any measures
are needed to protect wildlife resources at this time.

3.3.3 Threatened and Endangered Species

On June 8, 2022, we accessed the FWS’s Information for Planning and Consultation
(IPaC) database to determine whether any federally listed species could occur in the vicinity of
the projects.”® According to the IPaC database, the threatened NLEB is the only federally listed
species that could occur in the project vicinity. In addition, Interior states in its April 14, 2021
letter, that the federally threatened small whorled pogonia may occur in the project vicinity. The

78 See Interior’s official list of threatened and endangered species, accessed by staff using
the IPaC database (https://ecos.fws.gov/ipac) on June 8, 2022, and placed into the record for
Docket No. P-4451-024 on June 8, 2022.
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IPaC database also indicates that the monarch butterfly, a candidate species for listing under the
ESA, could occur in the project vicinity.

Our analysis of project impacts on NLEB, small whorled pogonia, and monarch butterfly
is summarized here and presented in full in Appendix E, Biological Assessment.

The applicants propose to install upstream anadromous fish passage facilities, and
upstream and downstream eel passage facilities at the project that could result in limited tree
removal that could affect NLEB habitat. Avoiding the removal of trees with diameters that are
equal to or greater than 3 inches at breast height from April 1 through October 31, would reduce
the likelihood of disturbing NLEB and their newly-born pups. We conclude that licensing the
Lower Great Falls Project with tree-cutting restrictions from April 1 through October 31 may
affect the NLEB, but any incidental take that may result is not prohibited by the final 4(d) rule of
the ESA.™

The applicants’ proposed upstream fish passage facility could result in ground
disturbance in forested habitat that could be occupied by small whorled pogonia. Interior’s
section 10(j) recommendation to have a qualified botanist conduct surveys for small whorled
pogonia and consult with Interior on protection measures if any small whorled pogonia are
identified, prior to any ground disturbing activities, would reduce the potential for any plants
located at the project to be harmed by the project. We conclude that relicensing the project with
these recommendations would not be likely to adversely affect the small whorled pogonia.

The applicants’ proposed upstream fish passage facility could affect monarch butterflies
if construction damages or disturbs milkweed and nectar-rich flowers that are being used by
monarch butterflies. However, construction of the upstream fishway would occur only once
during the license term and any adverse effects to the monarch butterfly’s life stages from
incidental damage to milkweed would be localized.

3.3.4 Recreation, Land Use, and Aesthetics
3.3.4.1 Affected Environment

Land Use

The project is located near the city of Somersworth, Strafford County, New Hampshire,
and the town of Berwick, York County, Maine. The project is located on the Salmon Falls
River, whose history includes Native American life, early European settlement, mills,
shipbuilding, wharves, and agriculture. Land use in the project vicinity is largely forested, with
commercial and residential development, and agriculture comprising the main land use types in
the region. The immediate project area is urban with industry and residential development on the

981 Fed. Reg. 1900-22 (Jan. 14, 2016).
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New Hampshire shoreline, and primarily forested along the Maine shoreline of the
impoundment.

The current project boundary encompasses approximately 42.9 acres, including: (1)
approximately 40.4 acres of land and water in and around the impoundment; (2) the 250-foot-
long bypassed reach; (3) the project facilities listed in section 2.1.1 (see Figure 3); (4) 0.24 acre
of land occupied by two apartment buildings and an associated parking lot; (5) 0.56 acre of land
associated with Olde Mill Road; and (6) the access road to the powerhouse. No federal land
exists within or adjacent to the project boundary.

Statewide Recreation Plan

The 2019-2023 New Hampshire Statewide Comprehensive Outdoor Recreation Plan
(SCORP) identifies outdoor recreation as central to the state’s economic, environmental, and
community health values. The SCORP identifies broad goals of using outdoor recreation to
secure a future where New Hampshire residents and visitors live healthier lifestyles; wildlife,
water, and natural resources are conserved; and the economic vitality of communities is
sustained (New Hampshire Department of Natural and Cultural Resources, 2019). The 2020-
2024 Maine SCORP identifies recreation as a major engine of economic activity and an asset as
communities strive to be healthy, vibrant places where people are excited to live, work, and play
(Maine DACF, 2020).

Regional Recreation Opportunities

The Salmon Falls/Piscataqua River Valley contains many opportunities for public
recreation, including historical sites, boating, fishing, and hiking. New Hampshire’s
Pawtuckaway State Park is located approximately 29 miles southwest of the project. The 5,000-
acre park includes a lake, beach, trails, campground (New Hampshire State Parks, 2020a), and
the geological attractions of a glacial erratic boulder field and a 275-million-year-old volcanic
ring dike (Godlewski, 2003).

The Great Bay National Estuarine Research Reserve, located approximately 24 miles
south of the project, protects over 10,000 acres of water and shoreline and has opportunities for
boating, hiking, wildlife viewing, hunting, and fishing (Great Bay National Estuarine Research
Reserve, 2020). The reserve is bordered by numerous local parks and wildlife reserves that also
provide opportunities for recreation.

New Hampshire’s Odiorne Point State Park and Maine’s Fort McClary State Historic Site
are located approximately 20 and 16 miles south of the project, respectively. These parks
preserve seaside forts from the early and late 1800s that provide opportunities for picnicking and
sightseeing. Odiorne Point State Park also provides an extensive trail system, boat ramp, and
over 2 miles of beach (Maine DACF, 2013; New Hampshire State Parks, 2020D).

Units of the 5,300-acre Rachel Carson National Wildlife Refuge are located
approximately 20 miles east of the project along the Maine coast. The refuge provides
opportunities for hiking, wildlife viewing, and boating (FWS, 2021b; Trust for Public Land,
2018).
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The City owns, operates, and maintains several recreation facilities within and/or
adjacent to the project (City of Somersworth, 2018), including:

e Mast Point Dam Recreation Area: Located approximately 4 miles upstream of the
Lower Great Falls Dam, and including walking trails, hand-carry boat launch for kayaks and
canoes, fishing access, and two picnic areas.

e Willand Pond Recreation Area: Located approximately 4 miles southeast of the Lower
Great Falls Dam, and including walking trails, fitness stations, a rope course, picnic tables,
fishing access, and kayak and canoe access.

e Malley Farm Recreation Area: Located approximately 1 mile downstream of the
Lower Great Falls Dam, and including walking trails along the Salmon Falls River, and two
softball fields and a large parking area and concession stand.

e Various city parks, including an assortment of basketball courts, tennis courts, benches,
picnic tables, playground equipment, sports fields, and hardscape seating areas.

The Town of Berwick, Maine also owns, operates, and maintains Memorial Field, a
multi-use city park approximately 3.5 miles northwest of the Lower Great Falls Dam, which
includes playgrounds, sports areas, and other facilities (Town of Berwick, 2021).

In addition, the following recreation facilities occur in the project vicinity:

e Eastern Trail: Located approximately 14 miles southeast of the Lower Great Falls
Dam, in Kittery, Maine, and including a scenic trail with historical landmarks, vistas, recreation
locations, and nearby restaurants (Eastern Trail, 2021).

e Great Works Regional Land Trust: Located approximately 16 miles east of the Lower
Great Falls Dam on the Maine coastline, and including hiking trails and more than 6,600 acres of
conserved land (Great Works, 2020).

Additionally, numerous public beaches are located less than 20 miles south and east of
the project along the New Hampshire and Maine coasts (Google Maps, 2021).

Recreation at the Project

There are no project recreation facilities. Recreational activities that occur at the project
include flatwater boating, swimming in the impoundment, and hiking, picnicking, and fishing
along the shoreline and downstream of the project.

The City owns, operates, and maintains the Riverwalk Park, which is located along the
New Hampshire shoreline of the project impoundment. The Riverwalk Park is a 10-acre
recreation area with a 12-vehicle capacity dirt parking lot, river overlooks, dirt trail, and several
shoreline locations providing put-in access to the impoundment for non-motorized boaters.
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Great Baxter Mills, LLC owns a private picnic area and car-top boat launch along the
impoundment shoreline in New Hampshire, approximately 0.08 mile upstream of the project
dam. Use of the picnic area and boat launch is limited to tenants of the apartment building
located along Olde Mill Road, approximately 0.03 mile upstream of the project dam.

Aesthetics at the Project

The commercial and residential developments on the southern shoreline of the
impoundment have a view of the impoundment and forested areas on the northern shoreline of
the impoundment. The apartment buildings on the southern shoreline of the Salmon Falls River,
near the powerhouse and dam, have a view of the impoundment, dam, bypassed reach, and
forested areas on the northern shoreline of the Salmon Falls River.

3.3.4.2 Environmental Effects

GMP and the City are not proposing any recreation-related measures. GMP and the City
are proposing to continue operating the project in a run-of-river mode, and to increase the
minimum bypassed reach flows from 6.05 cfs to 30 cfs or inflow, whichever is less.

GMP and the City propose a revision to the project boundary around the impoundment to
follow a contour elevation of 106.4 feet NGV D29 corresponding to the flashboard crest
elevation, which would result in a reduction in the total acreage of the project boundary upstream
of the dam, from 40.4 acres to 40.2 acres. Additionally, GMP and the City propose the following
changes to the project boundary: (1) remove 0.9 acre adjacent to the project powerhouse; (2) add
0.07 acre of land on the left side of the dam associated with the north abutment and the low-level
outlet pipes;®° and (3) add a 120-foot-long, 10-foot wide area to include the 120-foot-long
portion of the underground transmission line that is not within the current project boundary .
Collectively, the proposed changes would result in a net decrease in the amount of land and
water enclosed by the project boundary from 42.9 acres to 41.9 acres.

Our Analysis

Recreation Use and Access

The proposed increase in the bypassed reach minimum flow could improve angling
opportunities from informal access points in the project bypassed reach and tailrace by providing

8 In the final license application, GMP and the City do not describe this proposed
modification. However, sheet 1 of Exhibit G shows the current project boundary and proposed
modifications. Only a 30-foot-long portion of the north abutment is included in the current
project boundary.

81 In the final license application, GMP and the City do not describe this proposed
modification. However, sheet 1 of Exhibit G shows the current project boundary and proposed
modifications. The current project boundary includes only a 140-foot-long portion of the 260-
foot-long transmission line.
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more fish habitat. The City’s Riverwalk provides public access to the impoundment for boating,
swimming, and fishing, and provides a hiking trail for walking along the impoundment. There is
no indication that access to the impoundment would cease over the term of a subsequent license
for the project. Given the abundance of recreational opportunities in the immediate project
vicinity, additional recreation facilities do not appear to be necessary to meet recreation demand
in the vicinity of the project.

Land Use

Project boundaries should enclose “only those lands necessary for operation and
maintenance of the project and for other project purposes, such as recreation, shoreline control,
or protection of environmental resources.”® The 0.07 acre of land that GMP and the City are
proposing to add to the project boundary is associated with the north abutment of the dam and
the low-level outlet pipes. The land is necessary for maintaining and controlling the
impoundment water surface elevation, and therefore should be included in the project boundary.
Also, the existing transmission line, in its entirety, is necessary for operation and maintenance of
the project and should be included in the project boundary, as proposed.

GMP and the City are proposing to remove 0.56 acre of land associated with Olde Mill
Road and 0.04 acre of land occupied by a non-project apartment building, adjacent to the south
abutment. The land associated with the road and the apartment building do not appear to be
necessary for project operation, flood control, recreation, the protection of fish and wildlife, or
other development and non-developmental interests of the project. Therefore, inclusion of this
land within the project boundary does not appear to be warranted, and removal of this land from
the project boundary would not affect project uses or substantially affect land use.

GMP and the City are also proposing to revise the project boundary upstream of the dam
to follow a contour elevation of 106.4 feet NGVD, which is the normal elevation of the
impoundment and the crest elevation of the flashboards. This revision would result in the
removal of 0.2 acre of land adjacent to the impoundment. The 0.2 acre of land does not appear
to be needed for project purposes, and removal of this land from the project boundary would not
affect project uses or substantially affect land use.

GMP and the City propose to remove 0.2 acre of land associated with the access road to
the powerhouse and 0.1 acre of land associated with a portion of the parking lot and land south
of the apartment building (immediately downstream of the dam). The 0.2 acre of land associated
with the access road appears to be necessary to access the powerhouse for project operation and
maintenance, and therefore, should be included in the project boundary. Separately, the project
penstocks are partially located underneath the 0.1 acre of land that GMP and the City are
proposing to remove from the project boundary. Since the penstocks are necessary for project
purposes, the 0.1 acre of land should remain in the project boundary.

8218 C.F.R. § 4.41(h)(2).
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Accordingly, the total land needed for project purposes includes 42.2 acres. Figure B-1
displays the current project boundary, applicant’s proposed project boundary, and all land
necessary for project purposes.

The Lower Great Falls penstock is buried below the parking lot associated with the
apartment building that is in the project boundary. While there are no proposed changes or
modifications to the penstock, operation and maintenance of the penstock could adversely affect
land use and access for the tenants of the apartments during the term of a subsequent license.
More specifically, maintenance of the penstock requiring ground excavation could temporarily
create dust and noise, and prevent access to the parking lot adjacent to the powerhouse.

Aesthetics

The proposed increase in minimum bypassed reach flow would enhance the visual
aesthetics of the project bypassed reach, which is visible from the apartments, by increasing
wetted areas and reducing exposed banks. The proposed increase in the minimum bypassed
reach flow would also improve the sound aesthetics for nearby residents by increasing flow
spilling over the dam and onto the rocks in the bypassed reach.

3.3.5 Cultural Resources
3.3.5.1 Affected Environment

Section 106 of the NHPA requires that the Commission take into account the effects of
its actions on historic properties and afford the Advisory Council on Historic Preservation a
reasonable opportunity to comment on the undertaking. Historic properties are those that are
listed or eligible for listing on the National Register. The regulations implementing Section 106
of the NHPA also require that the Commission seek concurrence with the SHPO on any finding
involving effects or no effects on historic properties, and consult with interested Indian tribes or
Native Hawaiian organizations that attach religious or cultural significance to historic properties
that may be affected by an undertaking. In this document, we also use the term “cultural
resources” for properties that have not been determined eligible for listing on the National
Register. Cultural resources represent things, structures, places, or archaeological sites that can
be either prehistoric or historic in origin. In most cases, cultural resources less than 50 years old
are not considered historic.

Area of Potential Effect

Under section 106 of the NHPA of 1966, as amended, the Commission must take into
account whether any historic properties within the proposed project’s area of potential effect
(APE) could be affected by the issuance of a license for the project. The Advisory Council on
Historic Preservation defines an APE as the geographic area or areas in which an undertaking
may directly or indirectly cause alterations in the character or use of historic properties, if any
such properties exist (36 C.F.R. § 800.16(d)).

GMP and the City defined the APE 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
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Project-related recreational development or other enhancements may cause changes in the
character or use of cultural properties, if any cultural properties exist.”8

Pre-contact Period

The prehistory of the Northeast is generally characterized by three broad periods: the
Paleoindian period (before 8,000 BC), the Archaic period (8,000 BC — 1,000 BC), and the
Woodland period (1,000 BC — 1620 AD). There is evidence of the first people in New England
around the year 10,000 BC. The people of this era lived in a cold tundra environment and
centered their settlement and migration around a resource-rich mosaic of streams and wetlands
formed in the basins of pro-glacial lakes (Bunker, 1994; Nicholas, 1983). Several Paleolithic
sites have been found in Maine; however, there are few occurrences of archeological sites in
New Hampshire from the Paleoindian period.

The period following the Paleoindian occupation has been designated the Archaic period
by North American archaeologists. The Archaic period is further divided into at least three sub
periods: Early, Middle, and Late, with the distinction between these being a marked change in
tool usage and the organization of a sedentary way of life. The Early and Middle Archaic
periods are defined by the use of quartz core and flake tools with fully channeled gouges made
from mostly local materials. Site rarity around the region suggests a relatively low population
density at this time, but their prevalence on riverine terraces indicates that river systems were
still primary occupation sites for Archaic populations. The Late Archaic period was marked with
a large population increase, as indicated by the greater prevalence of artifacts from this time
period in the region. There is a clear shift in focus to utilizing marine resources, especially for
food, with deer becoming a secondary diet supplement to fish. During the Late Archaic period,
settlements in Maine and New Hampshire were common on present-day ridges and shorelines,
suggesting that environmental conditions were similar to those found presently.

The use of ceramics by New England Native Americans marks the transition from the
Archaic period to the Ceramic period. This ability to store food for the long-term and an
enhanced ability to cook increased Native Americans’ ability to create settlements and a
sedentary way of life. Numerous archeological sites from the Ceramic period have been found in
both New Hampshire and Maine. During the Early Ceramic period, a cooling climate may have
placed pressure on the native populations and forced smaller communities given the constraint
on resources. The Middle Ceramic period is marked by an expansion of settlements. There is
definitive evidence of crop cultivation in the Late Ceramic period, including maize, gourds, and
beans.

Post-contact Period

The first European explorers to Maine were mostly Italian and French seasonal fishermen
that maintained friendly relations with the Native Americans. In 1603, King Henry IV of France
granted De Monts the Charter of Acadia, which entitled him to the land on the coast of America
from the 40th to the 46th degree latitude. And, in 1613, De Monts and Samuel de Champlain

83 See April 30, 2020 final license application at E-145.
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(the founder of the city of Quebec) made a formal exploration of the area (Everts and Peck,
1880).

The English colonial history of the region began with a charter issued in 1620 by King
James of England for colonists to receive grants and patents for the settlement of New England.
The Thomson charter granted six thousand acres, “bordering on the south side of the Pascataqua
River and its branches,” and from this charter, New Hampshire and ultimately Dover,
Somersworth, and Rollinsford were created (Scales, 1914). It is said that the English charter of
1620 was an infringement to the Charter of Acadia, and conflicting claims between the French
and English ultimately led to the French and Indian wars (Everts and Peck, 1880).

The area around the project was not heavily settled by European immigrants until after
1700. The location was an attractive place for settlement due to the river and freshwater springs,
which were used for drinking water and irrigation for agriculture (Loftus et al., 2019).

Somersworth and Berwick found their economic base through the lumber and milling
industries, and the steady industrial development and opportunity attracted settlers to the area.
Throughout the nineteenth century, the local economy in Berwick and Somersworth was
concentrated on milling, particularly cotton. The majority of the historic section of the city of
Somersworth was built on land originally owned and farmed by the Horne family before it was
purchased by the Great Falls Manufacturing Company. By 1875, the company was a major
source of employment for Somersworth’s and Berwick’s residents.

The Great Falls Manufacturing Company would eventually be comprised of seven textile
mills called the Bleachery. This textile operation was the longest running in the city of
Somersworth, with operations ending in 1997 (Loftus et al., 2019).

The Great Falls Woolen Company was established within the project APE circa 1860.8*
The company produced wool textiles throughout the 19th century and at one point transitioned
into the Baxter Woolen Mill, which operated through the mid-20th century and utilized the
Baxter Mill dam (project dam) (Loftus et al., 2019). In 1888, the sawmill was leased to the
Massachusetts and Consolidated Light and Power Company to operate as an early hydro-electric
plant. By 1895, the company went on to become the largest hydropower station in New England
(Loftus et al., 2020).

Cultural Resources Investigations

GMP and the City did not conduct any archaeological surveys within the New Hampshire
portion of the APE. The New Hampshire SHPO did not request any cultural resource surveys
for relicensing of the project.®®

8 The former mill building is now part of the apartment complex owned and operated by
Great Baxter Mills, LLC, and included in the current project boundary.

8 See April 30, 2020 final license application, at Appendix H (privileged). The New
Hampshire SHPO Project Review Form is dated November 9, 2018.
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GMP and the City conducted a Phase | archaeological survey and subsequent Phase 11
archaeological evaluation within the Maine portion of the APE. GMP and the City also
conducted an architectural reconnaissance survey in the Maine portion of the APE.2¢

GMP and the City conducted background research and an initial field inspection that
identified 12 archaeologically sensitive areas (ASAs) within the APE for the project. GMP and
the City conducted Phase | fieldwork in September 2018, including subsurface excavation, photo
documentation, and mapping within the identified ASAs. As a result of the Phase | fieldwork,
three archaeological sites were identified in the ASAs. The sites include one pre-contact
archaeological site (3.16 ME) and two post-contact sites (ME 039-008 and ME 039-009).

GMP and the City conducted a Phase 11 archaeological evaluation of the three
archaeological sites that were identified during the Phase I survey (3.16 ME, ME 039-008, and
ME 039-009). The Phase Il evaluation included additional archival research and fieldwork at the
identified sites.

Site ME 039-008 is the remnants of a mid to late 19" century stone water tower. Site ME
039-009 is the remnants of a 19" century sawmill complex. Archival research shows that the
complex later became an early hydroelectric plant. Sites ME 039-008 and 039-009 are located
on a land parcel that was owned by the same entity, suggesting that the two sites are likely
related. Site ME 039-009 is partially located within the project boundary and Site ME 039-008
is located adjacent to the project boundary. The Phase Il evaluation recommended that sites ME
039-008 and ME 039-009 be identified as eligible for listing on the National Register under
Criteria A and D7 for their potential to yield significant information associated with 19" century
economic and industrial development in Berwick, ME and Somersworth, NH, including the early
production of hydropower.

Site 3.16 ME is a Middle to Late Ceramic period site and is partially located within the
project boundary. The site contains both artifacts that are indicative of the Late Ceramic period
and intact archaeological deposits. The Phase Il evaluation recommended that site 3.16 ME be
identified as eligible for listing on the National Register under Criterion D for its potential to
yield important information in prehistory.

8 See April 30, 2020 final license application, at Appendix H (privileged).
Archaeological Phase | Survey of the Green Mountain Power Lower Great Falls Hydroelectric
Project (FERC No. P-4451) Berwick, York County, Maine. Archaeological Phase 11 Evaluation
of Sites 3.16 ME, ME 039-008 and ME 039-009 Within the Lower Great Falls Project (FERC
No. P-4451), Berwick, York County, Maine. Architectural Reconnaissance Report, Berwick,
Maine Survey Project.

87 Per 36 C.F.R. § 60.4, National Register Criterion (A) is defined as having an
association with events that have made a significant contribution to the broad patterns of our
history and National Register Criterion (D) is defined as yielding or may be likely to yield,
information important in prehistory or history.
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In a letter dated November 7, 2019, the Maine SHPO concurred with the eligibility
recommendations for all three sites evaluated.®®

Architectural Reconnaissance

GMP and the City conducted an architectural reconnaissance survey in October 2018.
Structures evaluated during the survey were the former Baxter Mill complex (currently, the
Baxter Woolen Mill apartments) and Baxter Mill dam (currently, the project dam).2® The Baxter
Woolen Mill apartments are located in New Hampshire, and the Baxter Mill dam is located in
both New Hampshire and Maine. The Baxter Woolen Mill apartments are not project facilities
but are located in the current project boundary. The mill buildings were originally constructed
circa 1825, and subsequently converted into apartments in the 1970s. The project dam was
originally constructed in 1825 and was rehabilitated in 1984. The survey recommended that
neither the Baxter Mill complex nor the Baxter Mill dam be identified as eligible for listing on
the National Register.

The north abutment of the project dam and area surrounding the low-level outlet gates
consists of stone masonry and stone structural remains that were not rehabilitated with the rest of
the dam in 1984. These project features were not specifically evaluated in the architectural
evaluation. The north abutment and stone structural remains were originally constructed in
1825.

In a letter dated November 9, 2018, the New Hampshire SHPO commented that if ground
disturbance or alteration to historic properties is proposed, then further consultation would be
required.®® The New Hampshire SHPO did not comment specifically on the eligibility
recommendations in the architectural evaluation. In a letter dated April 1, 2019, the Maine
SHPO concurred with the recommendation that there are no architectural resources eligible for
listing on the National Register.%*

3.3.5.2 Environmental Effects

GMP and the City propose to install an upstream eel ramp and downstream eel passage
facility at the dam. GMP and the City also propose to construct a Denil fishway at the dam to

8 See April 30, 2020 final license application, at Appendix H, Phase Il Archaeological
Evaluation (privileged).

8 The Baxter Mill complex has been converted into privately-owned residential
apartments called the Baxter Woolen Mill Apartments. The complex consists of three buildings.
One building is located within the project boundary and adjacent to the bypassed reach (see
Figure B-2).

% See April 30, 2020 final license application, at Appendix H, Phase Il Archaeological
Evaluation (privileged).

9See id.
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provide upstream passage for American shad and river herring. GMP and the City propose to
decrease the project boundary from 42.9 to 41.9 acres.

GMP and the City propose to consult with the New Hampshire and Maine SHPOs before
beginning any land-disturbing activities or alterations to known historic structures within the
project boundary, to determine whether to conduct archaeological or historical surveys or to
implement avoidance or mitigation measures during the activity.

In a letter dated May 22, 2020, the Maine SHPO recommended that an intensive
archaeological excavation be conducted at 3.16 ME to mitigate shoreline erosion. The Maine
SHPO also recommended that a “site management plan” be created for sites ME 039-008 and
ME 039-009.%2

Our Analysis

As discussed above in section 3.3.4.2, Environmental Effects, Land Use, additions to and
reductions from the current project boundary would result in a net reduction in the total area
enclosed from 42.9 acres to 42.2 acres. The Phase | Archaeological Survey did not identify any
historic properties in the land proposed to be removed from the project boundary. Therefore, no
historic properties would be affected by the removal of 0.70 acre from the project boundary.
Since the APE includes the geographic area in which an undertaking may directly or indirectly
cause alterations in the character or use of historic properties, the APE includes the 42.2 acres
associated with the project boundary.

The APE includes the entirety of the 0.07 acre of land that GMP and the City are
proposing to add to the project boundary and sites ME 039-008 and 039-009 and site 3.16 ME.%
Sites ME 039-009 and 3.16 ME are partially located within the project boundary. If project
effects occur to portions of the sites, the entire site could be adversely affected. Additionally,
site ME 039-008 is located adjacent to the project boundary but is directly related to ME 039-
009. Project effects to ME 039-009 may indirectly cause alterations in the character and
National Register eligibility of ME 039-008.

The installation of fish passage facilities, as discussed in detail in section 3.3.1 Aquatic
Resources, may have an adverse effect on historic properties if the facilities are installed onto
historic properties or potentially eligible historic properties located within the APE. The
downstream eel passage facility would require ground disturbing activities to excavate a
proposed plunge pool downstream of the dam. GMP and the City also propose to construct a
Denil fishway at the dam. Installing the Denil fishway would require ground disturbing

92 Letter filed on October 13, 2020, as part of GMP’s and the City’s response to the
Commission’s letter requesting correction of deficiencies and additional information.

% Any information containing location, character, and ownership information about
archaeological sites is considered privileged information and cannot be disclosed in this EA.
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activities within the APE. Ground disturbing activities have the potential to cause physical
destruction or alteration of historic properties or potentially eligible historic properties.

The north abutment and stone structural remains of the original dam were constructed in
1825, and have not been individually evaluated for listing on the National Register. It is possible
that these features are eligible for listing on the National Register. The north abutment is integral
to the project dam. Additionally, the low-level outlet gates are integral to project operation and
are located within the structural remains. While there are no proposed modifications to the north
abutment or outlet gates, these project facilities would need to be maintained and potentially
repaired during the term of any subsequent license issued for the project. Continued operation
and maintenance of these project facilities could diminish the visual or physical integrity of the
potentially eligible north abutment and structural remains.

In its May 22, 2020 letter, the Maine SHPO stated concerns regarding shoreline erosion
and its effect on 3.16 ME.** The Phase Il archaeological report identified erosion along the river
embankment, and attributed the erosion to natural streamflow variation.®> The Lower Great Falls
Project operates in a run-of-river mode and maintains a stable impoundment level, and there is
no indication that the project is causing erosion that could affect historic properties.

Continued operation and maintenance of the project could have adverse effects on the
historic properties identified above if there are no protective measures in place. Specifically,
adverse effects could occur in the event repairs are needed to maintain the structure and function
of the north abutment or low-level outlet gates, within the APE, or to fix structural damage that
occurs in the course of project operation. It is also possible that unknown historic properties may
be discovered during project operation, or other project-related activities that require ground
disturbance.

GMP and the City propose to consult with the New Hampshire and Maine SHPOs to
determine the need to conduct archaeological or historical surveys and to implement avoidance
or mitigation measures before beginning any land-disturbing activities or alterations to known
historic structures within the project boundary. Developing and implementing an HPMP, in
consultation with the Maine and New Hampshire SHPO, would ensure that measures are in place
to protect historic properties in the APE from adverse effects related to the operation and
maintenance of project facilities and potential adverse effects related to the installation of the
downstream eel passage facility and Denil fishway. An HPMP would ensure the protection of
historic properties from any project-induced shoreline erosion, if identified during the term of
any subsequent license. An HPMP would also ensure that any previously undiscovered
archaeological resources within the APE are not adversely affected by the project during the term
of any subsequent license.

9 See April 30, 2020 final license application, at Appendix H, Phase Il Archaeological
Evaluation (privileged).

9 See id.
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To meet the requirements of section 106 of the NHPA, the Commission intends to
execute a Programmatic Agreement (PA) with the Maine and New Hampshire SHPO for the
proposed project to protect historic properties. The terms of the PA would require GMP and the
City to develop and implement an HPMP to ensure that the proposed project does not adversely
affect historic properties in the APE.

3.3.6 Environmental Justice
3.3.6.1 Affected Environment

The Commission follows Executive Order 12898, which directs federal agencies to
identify and address “disproportionately high and adverse human health or environmental
effects” of their actions on minority and low-income populations (i.e., environmental justice
communities).?® Executive Order 14008 also directs agencies to develop “programs, policies,
and activities to address the disproportionately high and adverse human health, environmental,
climate-related and other cumulative impacts on disadvantaged communities, as well as the
accompanying economic challenges of such impacts.”%’

Consistent with CEQ’s and the U.S. Environmental Protection Agency’s (EPA) guidance,
Commission staff considers: (1) whether environmental justice communities (e.g., minority or
low-income populations)®® exist in the project area; (2) whether impacts on environmental justice
communities are disproportionately high and adverse; and, if so, (3) what mitigation measures
might be needed (CEQ, 1997; EPA 2016). Following the recommendations set forth in EPA’s
Promising Practices, the Commission uses the fifty-percent and the meaningfully greater
analysis methods to identify minority populations (EPA, 2016 at 21-25). Here, Commission staff
selected “county” as the comparable reference community to ensure that affected environmental
justice communities are properly identified. A reference community may vary according to the
characteristics of the particular project and the surrounding communities.

CEQ’s Environmental Justice Guidance also recommends that low-income populations
be identified based on the annual statistical poverty thresholds from the U.S. Census Bureau
(Census; CEQ, 1997). Using EPA’s Promising Practices’ low-income threshold criteria method,
low-income populations are identified as block groups where the percent of low-income
population in the identified block group is equal to or greater than that of the county (EPA,
2016).

To identity potential environmental justice communities for the analysis presented here,
Commission staff used 2019 U.S. Census American Community Survey data for the race,

% Exec. Order No. 12,898, 59 Fed. Reg. 7629 (Feb. 16, 1994). While the Commission is
not one of the specified agencies in Executive Order 12898, the Commission nonetheless
addresses environmental justice in its analysis, in accordance with our statutory duties.

97 Exec. Order No. 14,008, 86 Fed. Reg. 7619 (Feb. 1, 2021).
% See generally Exec. Order No. 12,898, 59 Fed. Reg. 7629 (Feb. 16, 1994).
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ethnicity, and poverty data at the block group level (Census, 2020). For this project, staff chose
a 1-mile radius around the project boundary as the area of study. The 1-mile radius includes all
census block groups that border the Lower Great Falls Project in York County, Maine and
Strafford County, New Hampshire. Staff found that a 1-mile radius is the appropriate unit of
geographic analysis given the location of project facilities and concentration of project-related
effects on the Salmon Falls River.

Within the study area, staff identified five census block groups in which the populations
qualify as environmental justice communities (see Table C-9 and Figure B-3). In York County,
Maine, one block group qualifies as an environmental justice community with a minority
population. In Strafford County, New Hampshire, one block group qualifies as an environmental
justice community with a minority population; two block groups qualify as environmental justice
communities with minority and low-income populations; and one block group qualifies as an
environmental justice community with a low-income population.

3.3.6.2 Environmental Effects

As described in section 2.2.2, Proposed Operation and Environmental Measures, GMP
and the City propose to continue operating the project in a run-of-river mode. GMP and the City
also propose to increase the minimum bypassed reach flow.

No entity provided comments or recommendations regarding the effects of the project on
environmental justice communities in response to the Commission’s notice that the application
was ready for environmental analysis.

Our Analysis

Staff evaluated the effects of project operation on aquatic resources; terrestrial resources;
threatened and endangered species; land use, recreation, and aesthetic resources; and cultural
resources in sections 3.3.1 through 3.3.5 above. None of the environmental justice communities
identified within a 1-mile radius of the project (see Figure B-3) are adjacent to the project
impoundment, dam, or other project facilities.

The applicant proposes no changes to project operation that would adversely affect
environmental resources, including water supply, water quality, or fisheries. Operating the
project in a run-of-river mode would continue to maintain stable impoundment levels and
minimize effects on environmental resources and land along the shoreline of the impoundment
and the Salmon Falls River downstream of the project. As discussed in section 3.3.4.2,
Recreation, Land Use, and Aesthetics, Environmental Effects, the proposed increase in minimum
flow could improve angling opportunities in the project bypassed reach and tailrace, and enhance
the visual aesthetics of the project bypassed reach, which is visible from nearby apartments.

The upstream and downstream fish passage facilities, as discussed above in section 3.3.1,
Aquatic Resources, would not be installed within or adjacent to any identified environmental
justice communities. Therefore, environmental justice communities would not be affected by
construction-related activities. In addition, because these facilities will provide passage for
migratory fish, including river herring and American shad, additional angling opportunities in the

81



Project No. 4451-024

Salmon Falls River may occur for local residents, including environmental justice communities,
relative to current conditions.

In consideration of the included census data, the limited scope of the proposed project,
and the staff-recommended environmental protection and enhancement measures for fish and
wildlife, threatened species, and cultural and historic resources in the project area, staff has not
identified anything in the record that indicates this project would result in a disproportionately
high and adverse impact on environmental justice communities present within the project area.

4.0 DEVELOPMENTAL ANALYSIS

In this section, we look at the project’s use of the Salmon Falls River for hydropower
generation to see what effect various proposed or recommended environmental measures would
have on the cost to operate and maintain the project and on the project’s power generation.
Under the Commission’s approach to evaluating the economics of hydropower projects, as
articulated in Mead Corporation,® the Commission compares the current cost to produce project
power to an estimate of the cost to provide the same amount of energy and capacity for the
region using the most likely alternative source of power (cost of alternative power). In keeping
with the policy described in Mead Corporation, our economic analysis is based on current
electric power cost conditions and does not anticipate or estimate changes in fuel costs that could
occur during a project’s license term.

For each of the licensing alternatives, our analysis includes an estimate of: (1) the
annualized cost of providing the individual measures considered in the EA; (2) the cost of the
most likely alternative source of project power; (3) the total annual project cost (i.e., for
construction, operation, maintenance, and environmental measures); and (4) the difference
between the cost of the current alternative source of project power and the total annual project
cost. If the difference between the cost to produce an equivalent amount of power from an
alternative source and the total annual project cost is positive, the project produces power at a
cost less than the cost of producing power from the most likely least-cost source of alternative
power. If the difference between the alternative source of power’s annual cost and the total
annual project cost is negative, the project costs more to produce power than the cost to produce
an equivalent amount of power from the most likely least-cost source of alternative power. This
estimate helps support an informed decision concerning what is in the public interest with respect
to a proposed license. However, project economics is only one of many public interest factors
the Commission considers in determining whether, and under what conditions, to issue a license.

The power and economic benefits of the Lower Great Falls Project, and the comparison
of the cost of each alternative for the project, are discussed in Appendix G. Appendix H presents
the cost of the environmental enhancement measures considered in our analysis for the Lower
Great Falls Project.

9 See Mead Corp., 72 FERC {61,027 (July 13, 1995). In most cases, electricity from
hydropower would displace some form of fossil-fueled generation, in which fuel cost is the
largest component of the cost of electricity production.
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5.0 CONCLUSION AND RECOMMENDATIONS
5.1 COMPREHENSIVE DEVELOPMENT AND RECOMMENDED ALTERNATIVE

Sections 4(e) and 10(a)(1) of the FPA require the Commission to give equal
consideration to the power development purposes and to the purposes of energy conservation;
the protection, mitigation of damage to, and enhancement of fish and wildlife; the protection of
recreational opportunities; and the preservation of other aspects of environmental quality. Any
license issued shall be, in the Commission’s judgment, best adapted to a comprehensive plan for
improving or developing a waterway or waterways for all beneficial public uses. This section
contains the basis for, and a summary of, our recommendations for relicensing the project. We
weigh the costs and benefits of our recommended alternative against other proposed measures.

Based on our independent review of agency and public comments filed on the project and
our review of the environmental and economic effects of the proposed project and project
alternatives, we selected the staff alternative as the preferred alternative for the project. We
recommend this alternative because: (1) issuing a subsequent license for the project would allow
GMP and the City to continue operating the project as a dependable source of electrical energy;
(2) the 1.28 MW of electric capacity comes from a renewable resource that does not contribute to
atmospheric pollution; (3) the public benefits of the staff alternative would exceed those of the
no-action alternative; and (4) the staff-recommended measures would protect and enhance
aquatic resources; terrestrial resources; federally-listed threatened species; and cultural resources.

In the following section, we make recommendations as to which environmental measures
proposed by GMP and the City, or recommended by agencies should be included in any
subsequent license issued for the project. We also recommend additional environmental
measures to be included in any license issued for the project.

For the reasons outlined below, staff do not recommend certain conditions included in
Interior’s prescription, and Maine DEP’s and New Hampshire DES’s certifications. The
conditions we are not recommending include: (1) operate the project in an instantaneous run-of-
river mode whereby outflow from the project equals inflow to the project at all times (New
Hampshire DES certification condition E-10a); (2) release a year-round minimum flow of 37 cfs
or inflow, whichever is less, to the bypassed reach (New Hampshire DES certification condition
E-10b); (3) develop a water quality improvement plan to protect water quality in the
impoundment, bypassed reach, and tailrace (New Hampshire DES condition E-14); (4)
implement the proposed water quality plan (Maine DEP certification condition A); (5) review the
effectiveness of the proposed water quality plan within five years of implementation (Maine
DEP certification condition B); (6) conduct long-term water quality monitoring (New Hampshire
DES certification condition E-15); (7) develop plans for testing the effectiveness of upstream and
downstream fish passage facilities for a minimum of two years after the facilities are operational
(Interior prescription condition 11.7); (8) develop a plan to provide downstream passage and
protection for American eel (Interior prescription condition 11.10); (9) develop a plan to provide
downstream passage and protection for American shad and river herring within three years of
any license issued (Interior prescription condition 11.11); and (10) conduct invasive species
control efforts upon notification by New Hampshire DES (New Hampshire DES certification
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condition E-16). We recognize, however, that the Commission must include these conditions in
any license due to their mandatory nature.

5.1.1 Measures Proposed by GMP and the City

Based on our environmental analysis of GMP’s and the City’s proposal in section 3,
Environmental Analysis, and the costs presented in section 4, Developmental Analysis, and the
accompanying appendices, we conclude that the following environmental measures proposed by
GMP and the City would protect and enhance environmental resources and would be worth the
cost. Therefore, we recommend including these measures in any license issued for the project.

e Continue operating the project in a run-of-river mode, such that outflow from the
project approximates inflow;

e Continue to maintain the surface elevation of the impoundment at the flashboard crest
elevation of 106.4 feet NGVD29 under normal operating and flow conditions;

e To enhance aquatic habitat in the bypassed reach, increase the minimum bypassed
reach flow from 10.3 to 30 cfs or inflow, whichever is less, by releasing 10 cfs from the two
existing pipes at the base of the dam and 20 cfs from either: (1) a new notch in the flashboards
of the dam; (2) the proposed downstream eel passage facility, when it is operating to pass
downstream migrating eels (i.e., within four years of any license issued, from September 1
through October 31, annually, as discussed below); or (3) the low-level outlet gate at the base of
the dam, when the impoundment is drawn down for flashboard repairs;

e Construct a 4-foot-wide Denil fishway at the dam to provide upstream passage for
American shad and river herring by March 15 of the fourth passage season after any permanent
upstream passage facilities are installed at the Rollinsford Project (located approximately 2.4
miles downstream of the Lower Great Falls Project), and operate the fishway during the
upstream migration season for American shad and river herring;'%

e Conduct an upstream eel passage facility siting survey for two passage seasons,
beginning the first passage season after any license issued, to determine the optimal location for
siting an upstream eel ramp;

e Install an upstream eel ramp within four years after any license issued, and operate the
ramp from May 1 through September 15; and

e Provide downstream passage for adult eels by installing a 2-foot high flume that
conveys 35 cfs over the spillway to a new 5.25-foot-deep plunge pool downstream of the dam.

100 The Settlement Agreement does not provide dates for the passage season. The
Settlement Agreement states that the design, operation, and maintenance of the fishways would
be consistent with the FWS’s Design Criteria Manual (FWS, 2019).
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5.1.2 Additional Measures Recommended by Staff

Under the staff alternative, the project would be operated with GMP’s and the City’s
proposed measures identified above, and the following additions and modifications. We discuss
the basis for the staff-recommended measures and the rationale for modifying GMP’s and the
City’s proposal in Appendix .

e Implement an impoundment refill procedure following emergency and maintenance
drawdowns, whereby 90% of inflow is passed downstream and 10% of inflow is used to refill the
impoundment, to protect aquatic resources in the downstream reach (New Hampshire DES
certification condition E-10d);

¢ \WWhen lowering the impoundment for scheduled project maintenance, lower the
impoundment water level no more than 6 inches per day to protect aquatic resources in the
impoundment (New Hampshire DES certification condition E-10e);

¢ Develop an operation compliance monitoring plan to document compliance with run-
of-river operation, impoundment elevation limits, and minimum bypassed reach flow releases
(New Hampshire DES certification conditions E-11 and E-12);

e Operate and maintain the proposed upstream anadromous fish passage facilities
annually from April 15 through July 15 (Interior prescription condition 11.3);1*

e Conduct the proposed two-season upstream eel passage siting survey from May 1
through October 31 each year (Interior prescription conditions 11.3 and 11.9);

e Operate and maintain the proposed upstream eel ramp annually from May 1 through
October 31 (Interior prescription conditions 11.3 and 11.9), instead of from May 1 through
September 15, as proposed by GMP and the City;

¢ Provide downstream passage for American eel using the proposed downstream passage
facility, but install the facility by the third calendar year after any license issued and operate the
facility annually from August 15 through November 15 (Interior prescription conditions 11.3 and
11.10), instead of GMP’s and the City’s proposal to install the facility by the fourth calendar year
after any license issued and operate the facility from September 1 through October 31,

¢ Replace the existing trashrack that has 2.0-inch clear bar spacing with a trashrack that
has 0.75-inch clear bar spacing by May 15 of the third calendar year after any license issued to
protect downstream migrating anadromous fish and eel from turbine-entrainment related
mortality;

101 New Hampshire DES certification condition E-13 requires GMP and the City to
provide upstream and downstream passage for anadromous fish and American eel in a manner
that is consistent with Interior’s section 18 fishway prescription.
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e To protect emigrating eels, do not operate the turbines from dusk to dawn for three
consecutive nights following rain accumulations of 0.50 inch or more over a 24-hour period,
from August 15 through November 15 annually, beginning the first passage season after any
license issued and continuing until permanent downstream passage facilities are operational (i.e.,
until May 15 of the third calendar year after any license issued) (Interior prescription conditions
11.3 and 11.10); instead of 8:00 p.m. to 4:00 a.m., beginning four years after any license issued
and continuing for the remainder of any license term, as proposed by GMP and the City;

e Provide downstream passage for American shad and river herring using the proposed
downstream eel passage facility, from May 15 through November 15, beginning eight years after
any license issued;

¢ Design upstream and downstream eel and anadromous fish passage facilities in a
manner that is consistent with the FWS’s Design Criteria Manual (Interior prescription
conditions 11.8, 11.9, 11.10, and 11.11);

e Develop a fishway operation and maintenance plan that includes provisions for: (1)
operating and maintaining upstream and downstream fish passage facilities at the project; and (2)
monitoring and reporting on the operation and maintenance of the facilities as they affect fish
passage (Interior prescription condition 11.4);

e To protect the federally threatened NLEB, avoid the removal of trees with diameters
that are equal to or greater than 3 inches at breast height from April 1 through October 31;

e To protect the federally threatened small whorled pogonia, survey for small whorled
pogonia prior to any ground-disturbing activities and consult with FWS to determine if any
measures are needed to protect any small whorled pogonias identified during the survey; and

¢ Develop an HPMP in consultation with the New Hampshire and Maine SHPOs to
protect historic properties that are eligible for or listed on the National Register, instead of
GMP’s and the City’s proposal to consult with the SHPOs prior to conducting land-disturbing
activities or making alterations to known historic structures within the project boundary.

5.1.3 Conclusion

Based on our review of the agency and public comments filed for the project and our
independent analysis pursuant to sections 4(e), 10(a)(1), and 10(a)(2) of the FPA, we conclude
that licensing the Lower Great Falls Project, as proposed by GMP and the City with the
additional staff-recommended measures, would be best adapted to a plan for improving the
Salmon Falls River Basin.

5.2 UNAVOIDABLE ADVERSE EFFECTS

Although fish kills have not been documented at the project, any adult eels migrating
downstream through the impoundment prior to the completion of downstream fish passage

86



Project No. 4451-024

facilities could attempt to pass downstream through the project’s turbine and could be injured or
killed.

5.3 FISH AND WILDLIFE AGENCY RECOMMENDATIONS

Under the provisions of section 10(j) of the FPA, each hydroelectric license issued by the
Commission shall include conditions based on recommendations provided by federal and state
fish and wildlife agencies for the protection, mitigation, or enhancement of fish and wildlife
resources affected by the project.

Section 10(j) of the FPA states that whenever the Commission finds that any fish and
wildlife agency recommendation is inconsistent with the purposes and the requirements of the
FPA or other applicable law, the Commission and the agency shall attempt to resolve such
inconsistency, giving due weight to the recommendations, expertise, and statutory
responsibilities of the agency.

In response to our February 10, 2021 notice accepting the application to relicense the
project and soliciting motions to intervene, protests, comments, recommendations, preliminary
terms and conditions, and preliminary fishway prescriptions, Interior filed seven
recommendations under section 10(j) on April 14, 2021. Appendix J, Fish and Wildlife Agency
Section 10(j) Recommendations, lists the recommendations filed pursuant to section 10(j) and
indicates whether the recommendations are included under the staff alternative, as well as the
basis for our preliminary determinations concerning measures that we consider inconsistent with
section 10(j). Environmental recommendations that we consider outside the scope of section
10(j) have been considered under section 10(a) of the FPA and are addressed in the specific
resource sections of this document.

5.4  CONSISTENCY WITH COMPREHENSIVE PLANS

Section 10(a)(2)(A) of the FPA, 16 U.S.C. § 803(a)(2)(A), requires the Commission to
consider the extent to which a project is consistent with federal or state comprehensive plans for
improving, developing, or conserving a waterway or waterways affected by the project.
Appendix E lists the comprehensive plans that are applicable to the Lower Great Falls Project.
No inconsistencies were found.

6.0 FINDING OF NO SIGNIFICANT IMPACT

If the Lower Great Falls Project is issued a subsequent license as proposed with the staff-
recommended measures, the project would continue to operate as it does today, while providing
protection and enhancements for water quality, fish and wildlife resources, federally threatened
and endangered species, and cultural resources in the project area.

Based on our independent analysis, we find that any relicensing for the Lower Great Falls

Project, with the staff-recommended environmental measures, would not constitute a major
federal action significantly affecting the quality of the human environment.
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7.0 LITERATURE CITED

The literature cited in this EA is presented in Appendix L.

8.0 LIST OF PREPARERS

The list of preparers of this EA is presented in Appendix M.

88



Project No. 4451-024

APPENDIX A

GLOSSARY OF TERMS

Alosines: Fish in the Genus Alosa, such as American shad, alewife, and blueback herring.

Capacity benefit: The benefit a project receives for providing capacity to the grid, which may be
in the form of a dependable capacity credit or credit for monthly capacity provided.

Catadromous fish: A fish that spends most of its life in freshwater and migrates to saltwater to
spawn.

Census block groups: Statistical divisions of census tracts that generally contain between 600
and 3,000 people (U.S. Census Bureau, 2021).

Design Criteria Manual: A manual that was developed by the U.S. Fish and Wildlife Service’s
Fish Passage Engineering Team to establish, among other things, general guidance on
baseline design criteria, operation, and maintenance of fishways throughout the
northeastern U.S.

Diameter at breast height: Tree diameter as measured about 4 to 4.5 feet above the ground.
Dissolved oxygen: The amount of oxygen present in water.

Environmental justice: The fair treatment and meaningful involvement of all people regardless
of race, color, national origin, or income with respect to the development,
implementation, and enforcement of environmental laws, regulations, and policies (EPA,
2021a).

Environmental justice community: Disadvantaged communities that have been historically
marginalized and overburdened by pollution. The term also includes, but may not be
limited to, minority populations, low-income populations, or indigenous peoples (EPA,
2021b).

Fall-swarming: The time between summer and winter hibernation. The purpose of swarming
behavior may include the introduction of juveniles to potential hibernacula, copulation,
and gathering at stop-over sites on migratory pathways between summer and winter
regions.

Hibernacula: Where bats hibernate over the winter, such as caves. Minority: Individuals who
are members of the following population groups: American Indian or Alaskan Native;
Asian or Pacific Islander; Black, not of Hispanic origin; or Hispanic (CEQ, 1997 at 25).

Minority population: Block groups within the area of study where: (1) the aggregate minority
population of the block group in the affected area exceeds 50%; or (2) the aggregate
minority population in the block group affected is 10% higher than the aggregate
minority population percentage in the county.
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Minor license: A license for a minor water power project that has a total installed generator
capacity of 1.5 megawatts or less. 18 C.F.R. § 4.30(b)(17).

Nature-like fishway: A fishway structure that is designed to mimic the natural functions and/or
aesthetics of a river.

Project-induced shoreline erosion: Erosion associated with project operation, not including
erosion attributable to flood flows or phenomena, such as wind-driven wave action,
erodible soils, and loss of vegetation due to natural causes.

Pup season: The period of time when bats birth and nurse their young.

River herring: A collective term used to describe both anadromous alewives and blueback
herring.

Spring-staging: The time period between winter hibernation and migration to summer habitat.
During this time, bats begin to gradually emerge from hibernation and exit the
hibernacula to feed but re-enter the same or alternative hibernacula to resume daily bouts
of torpor (i.e., a state of mental or physical inactivity).

Swim speeds: Researchers use several metrics to quantify the swimming performance of fish:
sustained swim speed, prolonged swim speed, critical swim speed, and burst swim speed.
The sustained swim speed is the speed a fish can maintain indefinitely without becoming
fatigued. The prolonged swim speed is the speed a fish can maintain for a specific period
of time (e.g., up to 200 minutes) that varies among studies. The critical swim speed is a
subset of the prolonged swim speed: the duration researchers use to evaluate the critical
speed also varies among studies. The burst swim speed is the fastest swimming speed,
which can only be maintained for approximately 20 seconds.

Subsequent license: A license for a water power project that is issued under Part | of the FPA
after the expiration of a minor license that is not subject to sections 14 and 15 of the FPA.
18 C.F.R. 8 16(2)(d) (2020).

Technical fishway: A constructed chute, series of pools, or elevator-like lift designed to provide
a pathway over a dam for fish migrating upstream.

Undertaking: A project, activity, or program funded in whole or in part under the direct or
indirect jurisdiction of a Federal agency, including those carried out by or on behalf of a
Federal agency; those carried out with Federal financial assistance; and those requiring a
Federal permit, license, or approval. 36 C.F.R. § 800.16. For purposes of this NEPA
document, the undertaking is the potential issuance of a subsequent license for the Lower
Great Falls Project.

White-nose syndrome: A fungal infection that agitates hibernating bats, causing them to rouse
prematurely and burn fat supplies. Mortality results from starvation or, in some cases,
exposure.

A-2



Project No. 4451-024

White-nose syndrome buffer zone: Counties within 150 miles of a U.S. county or Canadian
district in which white-nose syndrome or the fungus that causes white-nose syndrome is
known to have infected bat hibernacula.
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APPENDIX B

FIGURES
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Figure B-1. Transects Used within the Lower Great Falls Bypassed Reach for the
Instream Flow Study (Source: GMP and the City, 2020).

B-1




Project No. 4451-024

& N
B
; S 289ft
g
& c
g 5
g
< z
//
Tey, S
236 / 2
o e ) Access road
W
Dpe/dn
n St %
oulto o o7
S
! s
-3 242ft
\
|
|
|
|
‘\ < PrO]eCt interconnection pomt Buried transmission line
)
W <
x
\
|
|
&
&
g
S
&
QO
Z
24
ANIAN\Sew | S 280 5. . 7
,,,,,,,, ;
|
Yo 4}‘5»& v auw“"’we “ Buffumsville gy :
ot = W\ Rd o I
[ Current project boundary Lans® \ & " \Ir\
J Applicant's proposed project boundary g B AR L L e e ¥ N
Applicant sed t bound >
ey N
[ Land needed for project purposes 0y
0 250 500 1,000 Feet - S,
| . ] : ] o« %,
2

Figure B-2. Current Project Boundary, Applicant’s Proposed Project Boundary, and Land
Needed for Project Purposes (Source: Staff).

B-2



Project No. 4451-024

2}
@ 3 /z(b(/
q ”09%
& /4}[/0
York County, % S
Maine
ot R fh. -if.:
ast Rochestur
. S
.. Five Corners
- L]
"—
No™s
i
~-a
‘-
P
\
Al
\
U
SN, S
¥ >
Strafford County, 3 &
New Hampshire -, o
Ve e [
!
AL P
- 320 [9]
: Block Group 3 320
Skyhaven .. o Block Group 1 School St
Airport N0%)
830.01 o
Block Group 1 | 4]
k 320
708 Block Group 2
830.01
Block Group 2
; <
¥ 9h st b")
830.01 5
Block Group 5 =< OP
QU
@ 830.01
Block Group 3
830.01 <
Block Group 4 \:
X :
SGuth Berwick
Cocheco '1
I . [z
820 ;
Sates e Plagc STouphe Great Works
108 ’-’ Jewett
i
’
FERC Project Boundar !
ol ! L
() Project Boundary 1-mile Buffer 3, 5 Rocky Hills
(=5
Z= 1
f~ ™) State Boundary ]
3e () Tract and Block Group \ ’ i A
. . . I g
[: Environmental Justice Community Dover 222 Miles

boundary (source: Staff).

B-3

Figure B-3. Block Groups and Environmental Justice Communities within 1-mile of the project



Project No. 4451-024

APPENDIX C

TABLES

Table C-1. Dams on the Salmon Falls River.

_ FERC FERC River Generf_altion Dam

Dam/Project Name No. Project Mile Capacity Height
Type (MW) (feet)

South Berwick 11163  License 3.9 1.2 26
Rollinsford 3777 License 5.0 1.5 19
Lower Great Falls 4451 License 7.4 1.28 32
Salmon Falls River Dam 11 NA NA 8.4 NA 6
Somersworth 3820 License 8.8 2 17
Boston Felt 4542 Exemption 19.8 0.15 10
North Rochester 3985 Exemption 25.8 0.3 21
South Milton 3984 Exemption  28.1 1.5 15
Milton Leather Board Dam NA NA 28.3 NA 32
Milton Three Ponds Dam NA NA 28.7 NA 19
Salmon Falls River Dam VII  NA NA 375 NA 10
Waumbek Dam NA NA 37.7 NA 17
Rowe Dam NA NA 38.5 NA 14.7
Horn Pond Dam NA NA 42.7 NA 14
Great East Lake Dam NA NA 44.6 NA 15

NA: Not applicable.

(Source: Town of Rollinsford, New Hampshire, 2019, as modified by Staff).
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Table C-2. Mean, Median, Maximum, and Minimum Flows at the Lower Great Falls Project
from 1968 to 2005 and 2011 to 2018.

Month Median Flow Mean Flow Maximum Flow Minimum Flow
(cfs) (cfs) (cfs) (cfs)
January 320 367 3,056 45
February 305 368 3,361 59
March 464 602 6,559 79
April 754 867 6,539 67
May 363 452 4,359 52
June 179 282 4,665 22
July 92 136 1,703 26
August 86 131 1,455 19
September 86 148 2,021 12
October 306 372 4,869 18
November 387 423 2,506 41
December 371 469 3,769 45
Annual 277 386 6,559 12

(Source: GMP and the City, 2020).

Table C-3. Percentage of the Maximum WUA in the Bypassed Reach for Target Species at
Various Bypassed Reach Flows.

Species Percentage of the Maximum WUA
6cfs | 10.3cfs | 30cfs | 35cfs | 40cfs

American Shad/ River Herring

Spawning and Incubation 62 64 72 77 81

Adult 41 49 84 87 89
Adult Brown Trout 70 74 92 98 99
Adult Longnose Dace 44 51 82 90 94
Mayfly 45 53 89 97 99
Stonefly 66 70 87 96 98
Caddisfly 52 58 86 96 99

(Source: GMP and the City, 2020, as modified by staff).
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Table C-4. Nature-like Fishway Parameters for American Shad and River Herring.

Fishway Parameter Argcre];igan River Herring
Maximum Slope (%) 3.3 5.0
Minimum Pool Length (feet) 30.0 10.0
Minimum Pool Width (feet) 20.0 5.0
Minimum Pool Depth (feet) 4.0 2.25
Minimum Weir Opening Width (feet) 5.0 2.5
Minimum Weir Opening Depth (feet) 2.25 1.0
Maximum Weir Opening Water Velocity (fps) 8.25 6.0

(Source: FWS, 2019).

Table C-5. Burst Speeds and Overall Entrainment Potential of American Eel, American Shad,

and River Herring.

Overall
Species Life Stage it & Enc_o unter | Burst Speed Entrainment

Potential (fps) .

Potential
American eel Adult High 2.6 High
. Adult High 13.0 High
American Shad Juvenile High 25 High
. . Adult High 5.0 High
River Herring Juvenile High 2.0 High

(Source: GMP and the City, 2020, as modified by staff).

Table C-6. Average Immediate Fish Survival Rates for Francis Turbines by rpm.

Turbine | Runner | Hydraulic Fish Na Average Immediate Survival All
Type Speed Capacity | Size (in) Species (%)

(rpm) (cfs) Minimum | Maximum Mean

440-1,600 <4 13 85.9 100.3 93.9

Francis <250 370-1,600 4-8 19 74.8 100.0 91.6

370-2,450 8-12 18 59.0 100.0 86.9

440-1,600 >12 14 36.1 100.0 73.2

& Number of turbines for which survival estimates were available.
® True rate of survival may be under or over-estimated. When the survival of the treatment
groups is higher than the control, the adjusted survival estimates exceed 100% (Winchell et al.,

2000).

(Source: GMP and the City, 2020; Winchell et al., 2000).
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Table C-7. Average 48-hour Fish Survival Rates for Francis Turbines by rpm.

Turbine | Runner | Hydraulic | Fish Size | N2 Average 48 Survival All Species
Type Speed Capacity (in) (%)°
(rpm) (cfs) Minimum | Maximum | Mean
440-1,600 <4 11 80.9 101.1 90.4
Francis <250 370-2,450 4-8 17 73.7 101.8 87.8
440-2,450 8-12 15 47.4 96.4 80.4
440-1,600 >12 13 33.8 94.1 66.8

& Number of turbines for which survival estimates were available.
b True rates of survival may be under or over-estimated. When the survival of the treatment
groups is higher than the control, the adjusted survival estimates exceed 100% (Winchell et al.,

2000).

(Source: GMP and the City, 2020; Winchell et al., 2000).

Table C-8. Frequency of Rainfall Accumulation of 0.5 Inch or More, and Cumulative Rainfall
Events Per Year of 0.5 Inch or More for August, September, October, and November,

from 2014 to 2020.

Frequency of | Frequency of | Frequency of | Frequency of Cumulative
Rain Events > | Rain Events > | Rain Events > | Rain Events > | days/year Rain
Year 0.5inchin 0.5inchin 0.5inchin 0.5inchin Events > 0.5
August September October November inch
(# days) (# days) (# days) (# days) (# days)
2014 1 1 3 2 7
2015 2 1 2 1 6
2016 2 1 4 2 9
2017 2 2 3 1 8
2018 4 5 2 5 16
2019 2 0 4 1 7
2020 1 0 3 1 5

(Source: https://www.wunderground.com/history/monthly/us/nh/portsmouth/KPSM/date/2020-

11).

Cc-4



https://www.wunderground.com/history/monthly/us/nh/portsmouth/KPSM/date/2020-11
https://www.wunderground.com/history/monthly/us/nh/portsmouth/KPSM/date/2020-11

Project No. 4451-024

Table C-9. Environmental Justice Community Data for the Lower Great Falls Project (Source: Staff).

Geographic Total White African Americ | Asian | Native | Some | Two | Hispanic | Total Households
Area Population | Alone, American/ | an (%)2 | HI& Other | or Origin Minority in Poverty
not Black Indian/ Other Race | More | (any Population | (%) ®
Hispanic | (%)@ Alaska Pacific | (%)? | Races | race) (%) @
(%) @ Native Islander %) 2 | (%)?
(%) (%)
MAINE 1,335,492 | 93.2% 1.3% 0.6% 1.1% |>0.1% |>0.1% |2.0% |1.7% 6.8% 12.2%
York County | 204,316 94.2% 0.8% 0.4% 1.2% | >0.1% |>0.1% |1.5% | 1.7% 5.8% 7.9%
Census Tract | 2,185 91.2% 0.0% 0.0% 0.5% | 0.9% 0.0% | 3.4% |4.0% 8.8% 0.0%
320, Block
Group 1
Census Tract | 2,780 99.5% 0.0% 0.0% 0.0% | 0.0% 0.0% |0.0% | 0.5% 0.5% 6.6%
320, Block
Group 2
Census Tract | 2,718 95.0% 0.0% 0.0% 0.3% | 0.0% 0.0% |4.7% | 0.0% 5.0% 4.0%
320, Block
Group 3
NEW 1,348,124 | 90.1% 1.4% 0.1% 27% | >0.1% |0.1% |1.8% |3.7% 9.9% 7.9%
HAMPSHIRE
Strafford 129,124 90.6% 0.9% >0.1% |3.3% |>0.1% |>0.1% |25% | 2.5% 9.4% 9.9%
County
Census Tract | 951 96.4% 0.0% 0.0% 0.0% | 0.0% 0.0% |13% |2.3% 3.6% 9.3%
820, Block
Group 2
Census Tract | 1,139 92.2% 2.3% 0.0% 0.0% | 0.0% 0.0% | 0.0% |5.5% 7.8% 0.0%
830.01, Block
Group 1
Census Tract | 1,307 70.5% 3.6% 0.0% 18.7 | 0.0% 0.0% |6.2% | 1.0% 29.5% 0.0%
830.01, Block %
Group 2
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Census Tract | 1,018 96.3% 0.0% 0.0% 0.0% | 0.0% 0.0% |0.0% |3.7% 3.7% 4.9%
830.01, Block
Group 3

Census Tract | 1,119 80.4% 0.0% 1.7% 0.0% | 0.0% 0.0% |122 |57% 19.6% 16.3%
830.01, Block %
Group 4

Census Tract | 1,758 78.3% 9.2% 0.0% 9.5% | 0.0% 0.0% | 0.0% | 3.0% 21.7% 36.5%
830.01, Block
Group 5

Census Tract | 734 92.9% 0.0% 0.0% 2.5% | 0.0% 0.0% |4.6% | 0.0% 7.1% 6.8%
830.01, Block
Group 6

Census Tract | 811 92.8% 3.1% 0.0% 0.0% | 0.0% 41% |0.0% |0.0% 7.2% 0.0%
830.02, Block
Group 4

Census Tract | 656 99.5% 0.5% 0.0% 0.0% | 0.0% 0.0% | 0.0% | 0.0% 0.5% 15.4%
830.02, Block
Group 5

a Percent of Total Population (Table B0O3002 — Hispanic or Latino Origin by Race. 2019 ACS 5-Year Estimates Detailed Tables. U.S. Census
Bureau, 2015-2019 American Community Survey 5-Year Estimates: https://data.census.gov/cedsci/table?d=ACS%205-
Year%20Estimates%20Detailed%20Tables&tid=ACSDT5Y2019.B03002). Accessed January 20, 2022.

b Percent of Households (Table B17017 — Poverty Status in the Past 12 Months by Household Type and Age of Householder. 2019 ACS 5-
Year Estimates Detailed Tables. U.S. Census Bureau, 2015-2019 American Community Survey 5-Year Estimates:
https://data.census.gov/cedsci/table?d=ACS%205-Y ear%20Estimates%20Detailed%20Tables&tid=ACSDT5Y2019.B17017). Accessed
January 20, 2022.

Note: Gray shading denotes an Environmental Justice community.
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APPENDIX D

STATUTORY AND REGULATORY REQUIREMENTS
Federal Power Act

Section 18 Fishway Prescriptions

Section 18 of FPA, 16 U.S.C. § 811, states that the Commission is to require
construction, operation, and maintenance by a licensee of such fishways as may be prescribed by
the Secretaries of the U.S. Department of Commerce or the U.S. Department of the Interior.

On April 16, 2021, Interior filed a preliminary fishway prescription for the project and
requested that the Commission include a reservation of authority to prescribe fishways under
section 18 in any license issued for the project. Interior’s preliminary fishway prescription is
included in Appendix N for informational purposes.

Section 10(j) Recommendations

Under section 10(j) of the FPA, 16 U.S.C. 8 803(j)(1), each hydroelectric license issued
by the Commission must include conditions based on recommendations provided by federal and
state fish and wildlife agencies for the protection, mitigation, or enhancement of fish and wildlife
resources affected by the project. The Commission is required to include these conditions in any
subsequent license unless it determines that they are inconsistent with the purposes and
requirements of the FPA or other applicable law.

Before rejecting or modifying an agency recommendation, the Commission is required to
attempt to resolve any such inconsistency with the agency, giving due weight to the
recommendations, expertise, and statutory responsibilities of such agency.

On April 14, 2021, Interior filed recommendations under section 10(j). These recommendations
are summarized in Appendix J, Fish and Wildlife Agency Section 10(j) Recommendations, and
discussed in section 5.1, Comprehensive Development and Recommended Alternative, section
5.3, Fish and Wildlife Agency Recommendations, and Appendix I, Comprehensive Development.

Clean Water Act

Under section 401(a)(1) of the Clean Water Act (CWA), 33 U.S.C. 8 1341(a)(1), a
license applicant must obtain either a water quality certification from the appropriate state
pollution control agency verifying that any discharge from the project would comply with
applicable provisions of the CWA, or a waiver of such certification. A waiver occurs if the state
agency does not act on a request for certification within a reasonable period of time, not to
exceed one year after receipt of such request.

On April 6, 2021, GMP and the City applied to the New Hampshire Department of
Environmental Services (New Hampshire DES) and the Maine DEP for section 401 certifications
for the Lower Great Falls Project. New Hampshire DES and Maine DEP received the respective
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requests on April 6, 2021. New Hampshire DES and Maine DEP issued their respective section
401 certifications on April 4 and 6, 2022, and filed the respective certifications with the
Commission on April 5 and 7, 2022. The conditions of New Hampshire DES’s and Maine
DEP’s respective certifications are reproduced in Appendices P and O for informational
purposes.

Endangered Species Act

Section 7 of the ESA, 16 U.S.C. § 1536, requires federal agencies to ensure that their
actions are not likely to jeopardize the continued existence of any endangered or threatened
species or result in the destruction or adverse modification of the critical habitat of such species.
On June 8, 2022, we accessed the FWS IPaC database to determine whether any federally listed
species could occur at the project. According to the IPaC database, the federally threatened
northern long-eared bat (NLEB; Myotis septentrionalis) could occur at the project. The IPaC
database also indicates that the monarch butterfly (Danaus plexippus), a candidate species for
listing under the ESA, could occur at the project.1> On April 14, 2021, Interior stated that the
federally threatened small whorled pogonia (Isotria medeoloides) may occur at the project. No
critical habitat has been designated for the NLEB, small whorled pogonia, or monarch butterfly.

Our analysis of project impacts on the NLEB, small whorled pogonia, and monarch
butterfly is presented in Appendix E, Biological Assessment, and our recommendations are
included in section 5.1, Comprehensive Development and Recommended Alternative.

Northern Long-Eared Bat

GMP’s and the City’s proposal and Interior’s preliminary fishway prescription to install
upstream fish passage facilities at the project could result in limited tree removal that could
affect NLEB. Avoiding the removal of trees with diameters that are greater than or equal to 3
inches at breast height from April 1 through October 31, would reduce the likelihood of
disturbing NLEB and their newly born pups during the broader, active season of NLEB at the
project. We conclude that licensing the project with tree-cutting restrictions from April 1
through October 31, may affect the NLEB, but any incidental take that may result is not
prohibited by the final 4(d) rule of the ESA.1%

Small Whorled Pogonia

Although FWS’s IPaC system does not indicate that the small whorled pogonia is found
in the project area, suitable forest habitat for the small whorled pogonia could exist along the
project impoundment. Interior’s section 10(j) recommendation #6 to have a qualified botanist

102 See Interior’s official list of threatened and endangered species, accessed by staff
using the IPaC database (https://ecos.fws.gov/ipac/) on June 8, 2022, and placed into the record
for Docket No. P-4451-024 on June 8, 2022.

103 81 Fed. Reg. 1900-22 (Jan. 14, 2016).
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conduct surveys for small whorled pogonia prior to any ground disturbing activities, and consult
with Interior on protection measures if any small whorled pogonia are identified, would reduce
the potential for any plants located at the project to be harmed by the project. As discussed in
section 5.1.2, Additional Measures Recommended by Staff, Commission staff recommend
Interior’s measures. As discussed in section 3.3.3, Threatened and Endangered Species,
Environmental Effects, we conclude that relicensing the project with these measures would not
likely adversely affect the small whorled pogonia.

Coastal Zone Management Act

Under section 307(c)(3)(A) of the Coastal Zone Management Act (CZMA), 16 U.S.C. 8§
1456(c)(3)(A), the Commission cannot issue a license for a project within or affecting a state’s
coastal zone unless the state CZMA agency concurs with the license applicant’s certification of
consistency with the state’s CZMA Program, or the agency’s concurrence is conclusively
presumed by its failure to act within 180 days of its receipt of the applicant’s certification.

GMP and the City state that the project is not located in Maine’s CZMA-designated
coastal zone and is not subject to CZMA consistency review under the terms of Maine’s coastal
zone management program.® By email dated September 17, 2020, the Maine Coastal Program
concurred.1%

The New Hampshire Coastal Program (NHCP) determined that the proposed licensing of
the Project will have reasonably foreseeable effects on the resources and uses of New
Hampshire’s coastal zone, even though the project is located in Somersworth, New Hampshire,
which is outside New Hampshire’s coastal zone.'% On January 6, 2022, GMP and the City filed
a consistency certification to the NHCP for review, in accordance with the CZMA federal
consistency regulations at 15 C.F.R. § 930.54 for unlisted activities. The NHCP has not yet
issued a concurrence with the consistency certification.

National Historic Preservation Act

Section 106 of the NHPA, 54 U.S.C. § 306108, requires that a federal agency “take into
account” how its undertakings could affect historic properties. Historic properties are districts,
sites, buildings, structures, traditional cultural properties, and objects significant in American
history, architecture, engineering, and culture that are eligible for inclusion in the National
Register.

Commission staff invited consultation with the Penobscot Nation, Aroostook Band of
Micmacs, Houlton Band of Maliseet Indians, Passamaquoddy Tribe-Pleasant Point Reservation,

104 See GMP’s and the City’s additional information response, filed October 13, 2020.
105 See id. at Attachment 4.
106 See id.
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and the Passamaquoddy Tribe-Indian Township (Tribes) on April 21, 2016. The Tribes did not
respond to the initial consultation letter or file any comments on the record of the proceeding.

In response to the licensees’ request, the Commission designated the licensees as the non-
federal representative for carrying out consultation pursuant to section 106 of the NHPA. GMP
and the City initiated consultation with the Maine and New Hampshire State Historic
Preservation Officers (SHPOs) on December 19, 2016, to identify historic properties, determine
the eligibility of cultural resources for listing on the National Register, and assess potential
adverse effects on historic properties within the project’s area of potential effects (APE).

Our analysis of the project’s effects on historic properties is presented in section 3.3.5.2,
Cultural Resources, Environmental Effects. Historic properties have been identified in the
project’s APE. Historic properties identified within the APE include the remnants of a mid to
late 19" century stone water tower (site ME-039-008), the remnants of a 19" century sawmill
complex (site ME-039-009), and a Middle to Late Ceramic period site (site 3.16 ME).
Potentially eligible historic properties identified within the APE are the north abutment and
structural remains of the original dam surrounding the low-level outlet gates. We conclude that
licensing the project could have adverse effects on the historic properties if there are no
protective measures in place. Specifically, adverse effects could occur in the event repairs are
needed to maintain the structure and function of the north abutment of the dam or low-level
outlet gates, or to fix structural damage to the north abutment of the dam or low-level outlet gates
that occurs in the course of project operation. Adverse effects could occur if the fish and eel
passage structures prescribed by Interior are installed on historic properties (i.e., sites ME 039-
008 and ME 039-009). Adverse effects could also occur if the fish and eel passage structures are
installed on the potentially eligible historic properties (i.e., north abutment and structural remains
of the original dam surrounding the low-level outlet gates).

To meet the requirements of section 106 of the NHPA, we intend to execute a PA with
the Maine and New Hampshire SHPOs for the protection of historic properties from the effects
of proposed project modifications, operation, and maintenance. Federally recognized tribes and
GMP and the City will be invited to concur with the terms of the PA. The terms of the PA would
ensure that GMP and the City protect all historic properties identified within the project’s APE
through the implementation of a HPMP.

Executive Orders 12898 and 14008

In conducting NEPA reviews of proposed hydropower projects, the Commission follows
the instruction of Executive Order 12898, which directs federal agencies to identify and address
“disproportionately high and adverse human health or environmental effects” of their actions on
minority and low-income populations (i.e., environmental justice communities).*?” Executive

107 Exec. Order No. 12,898, 59 Fed. Reg. 7629 (Feb. 16, 1994). While the Commission is
not one of the specified agencies in Executive Order 12898, the Commission nonetheless
addresses environmental justice in its analysis, in accordance with our governing regulations and
guidance, and statutory duty to evaluate all factors bearing on the public interest.
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Order 14008 also directs agencies to develop “programs, policies, and activities to address the
disproportionately high and adverse human health, environmental, climate-related and other
cumulative impacts on disadvantaged communities, as well as the accompanying economic
challenges of such impacts.”1%

Staff identified five environmental justice communities within a 1-mile radius of the
project and considered how the communities may be affected by continued project operation and
proposed and recommended environmental measures. Our analysis of the project’s impacts on
these communities are presented in section 3.3.6, Environmental Justice. We conclude that
relicensing the project, as proposed with staff’s recommended measures, would not result in
disproportionately high and adverse impacts on the identified environmental justice populations.

108 Exec. Order No. 14,008, 86 Fed. Reg. 7619 (Feb. 1, 2021).
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APPENDIX E

BIOLOGICAL ASSESSMENT

Affected Environment

Northern Long-Eared Bat

The NLEB was listed as a federally threatened species under the ESA on May 4, 2015.
In January 2016, the FWS finalized the 4(d) rule for this species, which focuses on preventing
effects on bats in hibernacula associated with the spread of white-nose syndrome and effects of
tree removal on roosting bats or maternity colonies (FWS, 2016a). As part of the 4(d) rule, FWS
proposes that take incidental to certain activities would not be prohibited, if the activity:
(1) occurs more than 0.25 mile from a known, occupied hibernacula; (2) avoids cutting or
destroying known, occupied maternity roost trees during the pup season (June 1 through
July 31); and (3) avoids cutting or destroying any tree within a 150-foot radius of a known,
occupied maternity tree during the pup season.

Traditional ranges for the NLEB include most of the central and eastern U.S., as well as
the southern and central provinces of Canada, coinciding with the greatest abundance of forested
areas. The NLEB, whose habitat includes large tracts of mature, upland forests, typically feeds
on moths, flies, and other insects. These bats are flexible in selecting roost sites, choosing roost
trees that provide cavities and crevices, and trees with a diameter of 3 inches or greater at breast
height. Human-made structures, such as buildings, barns, bridges, and bat houses can be
considered potential summer habitat. However, trees found in highly developed urban areas
(e.g., street trees, downtown areas) are unlikely to be suitable NLEB habitat (FWS, 2014).
NLEB are generally active from April through October (FWS, 2015a, FWS, 2016b), and
hibernate over the winter season. Winter hibernation typically occurs in caves and areas around
them and can be used for fall-swarming and spring-staging. NLEB are most vulnerable to tree
removal activities during cool spring months (when bats enter torpor) or if flightless pups or
inexperienced flying juveniles are present (FWS, 2015a).

The project is located within the white-nose syndrome buffer zone for this species.
Although there is no documentation of NLEB at the project, and no known NLEB hibernacula
sites occur within 0.25 mile of the project, upland and riparian forest at the project may provide
suitable habitat for NLEB summer roosting and foraging activities. No critical habitat has been
designated for this species.

Small Whorled Pogonia

The small whorled pogonia was listed as a federally endangered species in 1982, and
reclassified as a threatened species in 1994 (FWS, 1994). The species is a member of the orchid
family, and individuals grow to about 10 to 14 inches high in acidic, humus-rich soils, among
mature beech, birch, maple, oak, hickory and sometimes hemlock and other softwood trees. It
prefers forests with an open understory and thick leaf litter on the forest floor, and is often found
near logging roads, streams, or other features that create breaks in the forest canopy. Light could
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be a limiting factor (FWS, 1992). This species is named for the five- to six-leaf whorl on top of
the stem, just below its greenish yellow flower(s) that bloom between mid-May and mid-June.
The primary threat to the species is habitat loss due to residential/commercial development, and
forestry practices (FWS, 1994). Although it is widely distributed among eastern states from
northern Georgia to southern Maine and into Ontario, Canada, it is rare throughout its range. In
Maine, it has been documented in nineteen towns in five western counties, including York
County where the project is partially located (Maine DACF, 2018). In New Hampshire, it has
been documented in Strafford County (FWS 1992) and is primarily located in the central part of
the state where 51 populations are known to exist (FWS, 2012). There are no known
occurrences of the small whorled pogonia within the project boundary. No critical habitat for
this species has been designated.

Monarch Butterfly

The monarch butterfly is a candidate for listing as a threatened or endangered species
under the ESA.1% Adult monarch butterflies have bright orange wings surrounded by a black
border and covered with black veins, and a wingspan of 3.5 to 4 inches. The monarch butterfly
is known for its spring and fall migrations, traveling thousands of miles across the continent to
and from wintering sites. In eastern North America, the monarch butterfly migrates between
Mexico and Canada over a period of two to three successive generations. In southern New
Hampshire, the monarch butterfly may be present during the summer months.

Adult monarchs are dependent on diverse sources of food, including milkweed (genus
Asclepias) and nectar-rich flowers. The monarch butterfly breeding season occurs during the
summer when the butterflies lay their eggs on milkweed plants. Reproduction is dependent on
the presence of milkweed, the sole source of food for monarch larvae (i.e., caterpillars). Larvae
emerge from eggs in 2 to 5 days, and then feed on milkweed over a period of 9 to 18 days. The
larva then pupates into a chrysalis, emerging 6 to 14 days later as an adult butterfly. Because of
the monarch butterfly larva’s dependence on milkweed, loss of milkweed host plants due to
herbicide use and habitat loss have been identified as contributing factors in the decline of the
monarch butterfly (FWS, 2021a).

The project is located within the range of the monarch butterfly. Although there is no
documentation of the monarch butterfly at the project, milkweed plants that provide suitable
habitat for monarch butterfly reproduction and foraging could potentially occur within the
project boundary.

Environmental Effects

Interior recommends (10(j) recommendation #5) that GMP and the City implement a
seasonal tree-clearing restriction from April 1 through October 31, and only remove trees
between April 1 and October 31, after determining through the use of “protocol-level surveys”

109 85 Fed. Reg. 81813 (2020).

E-2



Project No. 4451-024

that bats are not present.*1% If surveys reveal that the species is present, Interior states that GMP
and the City should contact FWS to determine what level of additional consultation is necessary
prior to tree removal. Interior states that the recommended tree removal restrictions do not apply
to instances where tree removal is needed for public safety or other emergencies, in which case
Interior recommends that GMP and the City notify FWS within two business days of the
unplanned safety/emergency action and provide details of the action.

For the small whorled pogonia, Interior recommends (10(j) recommendation #6) that a
qualified botanist conduct surveys for small whorled pogonia prior to any ground disturbing
activities at the project. If small whorled pogonia is identified, Interior states that GMP and the
City should contact FWS to determine what, if any, consultation is necessary.

Additionally, Interior recommends (10(j) recommendation #7) that GMP and the City
notify FWS and the Commission, and seek approval for, any activity that may affect a federally
listed species in a manner not previously considered in the license.

Our Analysis

Northern Long-Eared Bat

The project is within the range of NLEB and mature mixed hardwood and softwood
forest exists along much of its impoundment. Some of these trees could be serve as maternity
roosts for NLEB. The applicants propose to install upstream anadromous fish passage facilities,
and upstream and downstream eel passage facilities at the project that could result in limited tree
removal that could affect NLEB habitat. Vegetation maintenance associated with the project is
generally limited to mowing since the project transmission line is located underground, which
would not affect NLEB habitat.

Interior’s recommendation generally applies to all tree removal activities. However,
NLEB choose roost trees with a diameter of three inches or greater at breast height (FWS, 2014).
As NLEB is not known to roost in trees with a diameter at breast height (DBH) of less than three
inches, the removal of trees with a DBH of less than 3 inches would not likely adversely affect
NLEB.

Avoiding the removal of trees with a DBH of three inches or greater from April 1 through
October 31, would reduce the likelihood of disturbing NLEB and their newly-born pups during
the broader, active season of NLEB at the project.

Interior’s recommendation to only remove trees between April 1 and October 31, after
determining through the use of “protocol-level surveys” that no bats are present, would also
protect bats.

110 FWS provides information on the surveys at
https://www.fws.gov/midwest/endangered/mammals/inba/inbasummersurveyguidance.html.
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With the implementation of a seasonal clearing restriction or Interior’s recommended bat
surveys prior to tree removal, the project may affect the NLEB, but any incidental take that may
result is not prohibited under the 4(d) rule. Therefore, we will follow FWS’s optional
streamlined consultation framework that allows federal agencies to rely on the 4(d) rule to fulfill
section 7(a)(2) consultation requirements for NLEB (FWS, 2016c¢).

Small Whorled Pogonia

Interior indicates in its April 14, 2021 letter, that the federally threatened small whorled
pogonia may occur in the project vicinity. Suitable forest habitat for the small whorled pogonia
could exist along the north side of the impoundment and a few sections along the south side of
the impoundment, where mature oak and softwood forests occur on the shoreline.

GMP and the City propose to construct a 4-foot-wide Denil fishway at the dam for
upstream fish passage. The construction of this fishway could require ground disturbance at the
project in forested habitat that could be occupied by small whorled pogonia. It is not possible to
quantify the size of the disturbance at this time because the proposed action and action
alternatives do not include a specific site for the location of the upstream passage facility;
however, the extent of effects on forested habitat would likely be less than 0.25 acre. Interior’s
section 10(j) recommendation #6 to have a qualified botanist conduct surveys for small whorled
pogonia and consult with Interior on protection measures if any small whorled pogonia are
identified, prior to any ground disturbing activities, would reduce the potential for any plants
located at the project to be harmed by the project. We conclude that relicensing the project with
these recommendations would not likely adversely affect the small whorled pogonia.

Monarch Butterfly

Milkweed could occur in the 0.3 acre of grassland/herbaceous habitat within the project
boundary or along forest edges but has not been documented at the project. Vegetation
maintenance associated with the project is generally limited to mowing maintained lawn areas
near the dam since the project transmission line is located underground. The mowing occurs on
a routine basis during the growing season, such that no stands of milkweed would likely be
present for monarch butterflies and no effects would likely be associated with mowing.

GMP and the City propose to construct a 4-foot-wide Denil fishway at the dam for
upstream fish passage. The construction of a new fishway could result in the disturbance of less
than 0.25 acre of terrestrial habitat. If the installation occurs during the summer breeding season
and if it damages or disturbs milkweed and nectar-rich flowers that are being used by monarch
butterflies, then it could adversely affect the monarch butterfly. However, construction of the
upstream fishway would occur only once during the license term and any adverse effects to the
monarch butterfly’s life stages from incidental damage to milkweed would be localized. If
construction were to occur outside of the summer, the effects on breeding monarchs and
milkweed would be significantly reduced.
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Notification of Future Project Effects and Amendments

If issues related to federally listed species were to arise during the term of a subsequent
license, standard license Article 11! provides that the licensee shall, for the conservation and
development of fish and wildlife resources, construct, maintain, and operate the project works
and comply with modifications required by the Commission upon its own motion, or upon the
recommendation of the Secretary of the Interior or the fish and wildlife agencies of any state in
which the project is located, after notice and opportunity for hearing. Further, before filing an
amendment application, the licensee must consult with any resource agency whose interests
would be affected by the amendment,*'2 such as the FWS if federally listed species would be
affected by the amendment. Because Form L-9 and the Commission’s regulations already
provide post-license consultation procedures, there would be no benefit associated with Interior’s
recommendations.

111 See Standardized Conditions for Inclusion in Preliminary Permits and Licenses Issued
Under Part | of the Federal Power Act, Order No. 540, 54 F.P.C. 1792, at 1855-56 (1975)
(providing Form L-9, Article 11).

112 See 18 C.F.R. 88 4.38(a)(6) and 4.201.
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APPENDIX F

ALTERNATIVE CONSIDERED BUT ELIMINATED FROM DETAILED ANALYSIS

Project decommissioning was considered as an alternative to the project but has been
eliminated from further analysis because it is not reasonable in the circumstances of this case.

As the Commission has previously held, decommissioning is not a reasonable alternative
to relicensing a project in most cases, when appropriate protection, mitigation, and enhancement
measures are available.*3 The Commission does not speculate about possible decommissioning
measures at the time of relicensing, but rather waits until an applicant actually proposes to
decommission a project, or there are serious resource concerns that cannot be addressed with
appropriate license measures, making decommissioning a reasonable alternative to relicensing.'4
This is consistent with NEPA and the Commission’s obligation under section 10(a) of the FPA to
issue licenses that balance developmental and environmental interests.

Project retirement could be accomplished with or without dam removal.'*> Either
alternative would involve denial of the license application and surrender or termination of the
existing license with appropriate conditions.

GMP and the City are not proposing decommissioning, nor does the record to date
demonstrate there are serious resource concerns that cannot be mitigated if the project is
relicensed; as such, there is no reason, at this time, to include decommissioning as a reasonable
alternative to be evaluated and studied as part of staff’s NEPA analysis.

113 See, e.g., Eagle Crest Energy Co., 153 FERC 1 61,058, at P 67 (2015); Pub. Util. Dist.
No. 1 of Pend Oreille Cty., 112 FERC { 61,055, at P 82 (2005); Midwest Hydro, Inc., 111 FERC
161,327, at PP 35-38 (2005).

114 See generally Project Decommissioning at Relicensing; Policy Statement, FERC Stats.
& Regs., Regulations Preambles (1991-1996), 31,011 (1994); see also City of Tacoma,
Washington, 110 FERC { 61,140 (2005) (finding that unless and until the Commission has a
specific decommissioning proposal, any further environmental analysis of the effects of project
decommissioning would be both premature and speculative).

115 In the unlikely event that the Commission denies relicensing of a project or a licensee
decides to surrender an existing project, the Commission must approve a surrender “upon such
conditions with respect to the disposition of such works as may be determined by the
Commission.” 18 C.F.R. § 6.2 (2020). This can include simply shutting down the power
operations, removing all or parts of the project (including the dam), or restoring the site to its
pre-project condition.
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APPENDIX G

DEVELOPMENTAL RESOURCES

Power and Economic Benefits

Table G-1 summarizes the assumptions and economic information used in the analysis.
Most of this information is provided by the applicant in its license application. Some is
developed by Commission staff. The values provided by the applicants are typically reasonable
for the purposes of our analysis. If they are not, it is noted below. Cost items common to all
alternatives include taxes and insurance; estimated capital investment required to develop the
project or major modifications for relicensing; licensing costs; normal operation and
maintenance cost; and Commission fees. All costs are adjusted to current year dollars.

Table G-1. Parameters for the Economic Analysis of the Lower Great Falls Project.

Parameter Value
Installed Capacity 1.28 MW
Average annual generation 3,916.8 MWh
Period of analysis 30 years
Federal income tax rate 0%
Local tax rate 0%
Insurance rate Included in the O&M cost
Interest rate 5.5%
Construction cost @ $0
Application cost $290,000
Operation and maintenance $184,000/yr
Estimated Commission annual charges ® $0/yr
Alternative source of power’s cost (2021) ©
1) Energy cost $49.64/MWh
2) Capacity benefit cost $146.94/kW-yr

(Source: GMP and the City, and Staff).

a  Excludes protection, mitigation, and enhancement measures and licensing cost.

b Under the regulations currently in effect, projects with an authorized installed capacity of less
than or equal to 1,500 kW will not be assessed an annual charge.

¢ The alternative source of power cost is based on the current cost of providing the same
amount of generation and capacity from a natural gas-fired combined cycle plant, as reported
by the U.S. Energy Information Administration (EIA), Annual Energy Outlook 2021, for the
Division 1, New England Region. The alternative source of power cost reported in
Table G-2 is a combination of the cost of energy and capacity benefit.
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Comparison of Alternatives

Table G-2 summarizes the installed capacity, annual generation, capacity benefit,
alternative source of power’s cost, estimated total project cost, and difference between the
alternative source of power’s cost and total project cost for each of the alternatives considered in
this EA: no-action, the applicants’ proposal, the staff alternative, and the staff alternative with
mandatory conditions.

Table G-2. Summary of the Annual Cost of Alternative Power and Annual Project Cost for the
Four Alternatives for the Lower Great Falls Project.

Staff
Alternative
with
Applicants’ Staff Mandatory
No Action Proposal Alternative Conditions
Installed capacity 1.28 MW 1.28 MW 1.28 MW 1.28 MW
Annual generation 3,916.8 MWh  3,441.0 MWh  3,556.2 MWh  3,450.2 MWh
Capacity benefit @ 0.6 MW 0.6 MW 0.6 MW 0.6 MW
Current afternative $278,186 $254,566 $260,286 $255,026
source of power cost
(Tz‘i)tg'lg"?”“a' Projectcost - ¢513,084 $340,820 $390,250 $396,547
Difference between the
alternative source of $65,102 ($86,254) ($129,964)  ($141,521)

power cost and total
annual project cost®

(Source: Staff).

& Staff estimated the capacity benefit based on the ratio of the median flow available for
generation for each of 12 months, and the hydraulic capacity of the project. This ratio is
multiplied by the authorized installed capacity to determine the capacity benefit.

b The alternative source of power cost for the Lower Great Falls Project is based on the
alternative source of power cost in the New England Region, as identified in Table G-1
above.

¢ Project costs include the cost of environmental measures listed in Appendix H, and the costs

identified in Table G-1. All project costs were adjusted to 2021 dollars.

The annual project cost under the staff alternative with mandatory conditions does not

include the costs of measures that lack specificity, including developing plans for testing the

effectiveness of upstream and downstream fish passage facilities, developing a plan to
provide downstream passage and protection for American shad and river herring within three
years of any license issued, and developing a plan to provide downstream passage and
protection for American eel within three years of any license issued.
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¢ A number in parentheses denotes that the difference between the alternative source of power
cost and total project cost is negative, thus the project’s cost to produce power is greater than
the alternative source of power cost.

No-Action Alternative

Under the no-action alternative, the project would have an installed capacity of 1.28 MW,
a capacity benefit of 0.6 MW, and an average annual generation of 3,916.8 MWh. The
alternative source of power’s current cost to produce the same amount of energy and provide the
same capacity benefit is $278,186. The total annual project cost is $213,084. Subtracting the
total annual project cost from the alternative source of power’s current cost, the project’s cost to
produce power and capacity is $65,102 less than that of the alternative source of power’s cost.

Applicant’s Proposal

Under the applicant’s proposal, the project would have a total installed capacity of 1.28
MW, a capacity benefit of 0.6 MW, and an average annual generation of 3,441.0 MWh. The
alternative source of power’s current cost to produce the same amount of energy and provide the
same capacity benefit would be $254,566. The total annual project cost would be $340,820.
Subtracting the total annual project cost from the alternative source of power’s current cost, the
project’s cost to produce 3,441.0 MWh of power and 0.6 MW of capacity would be $86,254
more than that of the alternative source of power’s cost.

Staff Alternative

Under the staff-recommended alternative, the project would have a total installed
capacity of 1.28 MW, a capacity benefit of 0.6 MW, and an average annual generation of
3,556.2 MWh. The alternative source of power’s current cost to produce the same amount of
energy and provide the same capacity benefit would be $260,286. The total annual project cost
would be $390,250. Subtracting the total annual project cost from the alternative source of
power’s current cost, the project’s cost to produce 3,556.2 MWh of power and 0.6 MW of
capacity would be $129,964 more than that of the alternative source of power’s cost.

Staff Alternative with Mandatory Conditions

Under the staff-recommended alternative with mandatory conditions, the project would
have a total installed capacity of 1.28 MW and a capacity benefit of 0.6 MW, and an average
annual generation of 3,450.2 MWh. The alternative source of power’s current cost to produce
the same amount of energy and provide the same capacity benefit would be $255,026. The total
annual project cost would be $396,547. Subtracting the total annual project cost from the
alternative source of power’s current cost, the project’s cost to produce 3,450.2 MWh of power
and provide a 0.6 MW capacity would be $141,521 more than that of the alternative source of
power’s COSt.
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Cost of Environmental Measures

Appendix H presents the cost of each environmental enhancement measure considered in
our analysis for the Lower Great Falls Project. All costs are in 2021 dollars. We convert all
costs to equal annual (levelized) values over a 30-year period of analysis to give a uniform basis
for comparing the benefits of a measure to its cost.
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APPENDIX H

COSTS OF ENVIRONMENTAL MEASURES

Table H-1. The Cost of Environmental Measure Considered in Assessing the Environmental Effects of Operating the Lower Great

Falls Project.

Enhancement/Mitigation . Capital Cost Annual Cost® Levelized b
Measure Entity (2021%) (20219) Annual Cost
(2021%)

Project Operation
Continue operating the project in a run-of-river mode. GMP and $0 $0 $0

City,

Staff
Operate the project in an instantaneous run-of-river mode, Interior,© Unknown Unknown Unknown®
whereby inflow to the project equals outflow from the project. New

Hampshire

DESH
Increase the minimum bypassed reach flow from the current GMP and $1,000 $14,800 $14,870
minimum flow of 10.3 cfs to 30 cfs or inflow, whichever is City,
less. Staff
Increase the minimum bypassed reach flow from the current Interior,© $1,000 $20,060¢ $20,130
minimum flow of 10.3 cfs to 37 cfs or inflow, whichever is New
less. Hampshire

DES¢
Develop and implement an operation compliance monitoring  Interior,* $5,000 $0 $340
plan for maintaining and monitoring run-of-river operation New
and minimum flow releases. Hampshire

DES/4

Staff
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Enhancement/Mitigation . Capital Cost Annual Cost? Levelized b
Measure Entity (20219%) (20219) Annual Cost
(2021%)

Maintain the impoundment at the flashboard crest elevation of GMP and $0 $0 $0
106.4 feet NGVD29 under normal operating conditions. City,

New

Hampshire

DES/4

Staff
Implement an impoundment refill procedure following Interior,* $0 $0 $0
emergency and maintenance drawdowns, whereby 90% of New
inflow is passed downstream, and the impoundment is refilled Hampshire
on the remaining 10% of inflow to the project. DES4

Staff
When lowering the impoundment for scheduled project New $0 $0 $0
maintenance, lower the impoundment water level no more Hampshire
than six inches per day. DES¢

Staff
Upstream Anadromous Fish Passage
To provide upstream passage for American shad and river GMP and $1,352,0701 $0 $93,030
herring, install a 4-foot-wide Denil fishway at the dam by City,
March 15 of the fourth year after permanent upstream Interior,
fishways for American shad and river herring are installed at ~ Staff
the downstream Rollinsford Project.
Operate and maintain the proposed upstream fish passage Interior,i $0 $16,410k $16,410
facilities annually from April 15 through July 15. Staff
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Enhancement/Mitigation . Capital Cost Annual Cost? Levelized b
Measure Entity (20219%) (20219) Annual Cost
(2021%)
Downstream Anadromous Fish Passage
Develop a plan to provide downstream passage and protection  Interior! Unknown — Unknown — Unknown —
for American shad and river herring within three years of any recommendation recommendation recommendation
license issued, and operate and maintain the facility from June lacks specificity  lacks specificity  lacks specificity
1 through November 15. needed to needed to needed to
estimate a cost estimate a cost estimate a cost
Provide downstream passage facility for American shad and Staff $0! $1,830m $1,830
river herring within eight years of any license issued using the
proposed downstream eel passage facility, and operate and
maintain the facility from May 15 through November 15.
Upstream Eel Passage
Conduct an upstream eel passage facility siting survey for two GMP and $7,870 $0 $540
passage seasons, beginning the first passage season after any  City,
license issued. Interior,!
Staff
Install an upstream eel ramp within four years of any license GMP and $63,300° $5,180r $9,540
issued, and operate and maintain the facility from May 1 City
through September 15."
Install an upstream eel passage facility no later than May 1 of Interior,} $63,300° $6,9104 $11,260
the second calendar year after the siting survey is complete, Staff

and operate and maintain the facility from May 1 through
October 31."
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Enhancement/Mitigation . Capital Cost Annual Cost? Levelized b

Measure Entity (20219%) (20219) Annual Cost
(2021%)

Downstream Eel Passage

Install a downstream passage facility for adult eels within four GMP and $142,390" $8,630% ¢ $18,430

years of any license issued, that would convey 35 cfs over the  City

dam from September 1 through October 31."

Install the proposed downstream eel passage facility within Staff $150,230" $13,880v $24,220

three years of any license issued and operate the facility from

August 15 through November 15."

Develop a plan to provide downstream passage and protection  Interiort Unknown — Unknown — Unknown —

for American eel within three years of any license issued, recommendation recommendation recommendation

include design plans and/or operational measures, and lacks specificity  lacks specificity  lacks specificity

implement the measures from August 15 through November needed to needed to needed to

15 annually. estimate a cost  estimate a cost estimate a cost

Replace the existing trashrack that has 2-inch clear bar Interior, $261,200% $5,460Y $23,430

spacing with a trashrack that has 0.75-inch clear bar spacing,  Staff

by August 15 of the third year after any license issued."

To protect eels during downstream passage from September 1  GMP and $0 $8,82022 $8,820

through October 31, implement nighttime turbine shutdowns  City

from 8 p.m. to 4 a.m. for three consecutive nights following
rain accumulations of 0.5 inch or more over a 24-hour period,
within four years of any license issued.?
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Enhancement/Mitigation . Capital Cost Annual Cost? Levelized b
Measure Entity (20219%) (20219) Annual Cost
(2021%)

To protect emigrating eels, shut down the turbines from dusk  Interior,! $0 $3,100¢¢ $3,100

to dawn for three consecutive nights following rain Staff

accumulations of 0.50 inch or more over a 24-hour period,

from August 15 through November 15 annually, for the first

two passage seasons until permanent downstream passage

measures are implemented.b?

Additional Aquatic Measures

To protect water quality, implement the proposed water GMP and $5,000 $1,8604d $2,200

quality plan and review the effectiveness of the plan within City,

five years after implementation. Maine DEPY

To protect water quality, develop a Water Quality Mitigation ~ Hampshire Unknown — Unknown — Unknown —

and Enhancement Plan upon issuance of any license. DESH recommendation recommendation recommendation
lacks specificity  lacks specificity  lacks specificity
needed to needed to needed to
estimate acost  estimate a cost estimate a cost

Monitor DO and temperature in the riverine reach upstream of New $0 $1,470¢¢ $1,470

the impoundment, the impoundment, tailrace, and bypassed Hampshire

reach every five years to determine whether changes in project DESY

operation are necessary to comply with New Hampshire
DES’s water quality standards.
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Enhancement/Mitigation . Capital Cost Annual Cost? Levelized b
Measure Entity (20219%) (20219) Annual Cost
(2021%)

Upon request of New Hampshire DES, seek funding for New Unknown — Unknown — Unknown —

implementation of invasive species control efforts and Hampshire recommendation recommendation recommendation

temporarily modify project operation to control invasive DESH lacks specificity lacks specificity  lacks specificity

species. needed to needed to needed to
estimate acost  estimate a cost estimate a cost

Additional Fish Passage Measures'

Design upstream and downstream eel and anadromous fish Interior,i $0 $0 $0

passage facilities in a manner that is consistent with the Staff

FWS’s Design Criteria Manual.

Develop plans for testing the effectiveness of upstream and Interiori Unknown — Unknown — Unknown —

downstream fish passage facilities for a minimum of two recommendation recommendation recommendation

years after the facilities are operational. lacks specificity  lacks specificity  lacks specificity
needed to needed to needed to
estimate acost  estimate a cost estimate a cost

Develop a fishway operation and maintenance plan that Interior,! $5,000 $0 $340

includes provisions for: (1) operating and maintaining Staff

upstream and downstream fish passage facilities at the project;

and (2) monitoring and reporting on the operation and

maintenance of the facilities as they affect fish passage.

Threatened and Endangered Species

Avoid the removal of trees with a 3-inch DBH from April 1 Staff $0 $0 $0

through October 31, to protect NLEB.
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Enhancement/Mitigation
Measure

Entity

Capital Cost
(2021%)

Annual Cost?

(2021$)

Levelized
Annual Cost?
(2021$)

Implement a seasonal tree-clearing restriction from April 1
through October 31, and only remove trees between April 1
and October 31, after determining through the use of
“protocol-level surveys” that NLEB is not present.

Survey for small whorled pogonia prior to any ground
disturbing activities to determine what measures are needed to
protect any small whorled pogonias identified during the
survey.

Notify the resource agencies and the Commission of any
activity that may affect a federally listed species in a manner
not considered in any subsequent license issued by the
Commission.

Cultural Resources

Consult with the New Hampshire and Maine SHPO prior to
conducting any land-disturbing activities or alterations to
known historic structures within the project boundary.

Develop an HPMP in consultation with the New Hampshire
and Maine SHPOs to protect historic properties that are
eligible for or listed on the National Register.

Interior¢

Interior,*
Staff

Interior¢

GMP and
City

Staff

$11,73088

$5,000

$0

$0

$5,000

$0

$0

$0

$0

$0

$810

$340

$0

$0

$340

(Source: GMP and the City, and Staff).

Annual costs typically include operational and maintenance costs and any other costs that occur on a yearly basis.

b All capital and annual costs are converted to equal annual costs over a 30-year period to give a uniform basis for comparing costs.

¢ Section 10(j) recommendation.
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Water Quality Certification condition.

Costs related to any required new or upgraded equipment and expenses incurred due to compliance violations cannot be accurately
estimated.

This amount is an estimate of the cost that would result from providing the minimum flow (opportunity cost). The minimum flow
would reduce generation by 298,215 kWh per year. Using an energy cost of $49.64/MWh from Table G-1 as a proxy for the value
of foregone generation, 298,215 kWh of foregone generation would be valued at $14,800/yr.

This amount is an estimate of the cost that would result from providing the minimum flow (opportunity cost). The minimum flow
would reduce generation by 404,180 kWh per year. Using an energy cost of $49.64/MWh from Table G-1 as a proxy for the value
of foregone generation, 404,180 kWh of foregone generation would be valued at $20,060/yr.

Staff assumes that the measure would be implemented in the eighth year after the license issuance.

Section 18 preliminary fishway prescription.

Interior’s preliminary prescription condition 11.8 states that either a technical fishway or a nature-like fishway could be used to
provide upstream passage. The capital cost of $2,075,000 is the cost for a Denil fishway, which is the type of technical fishway
described in the prescription. However, the cost is discounted to account for the implementation schedule. Staff cannot estimate
the capital cost of a nature-like fishway because the cost is largely dependent on the location and layout of the fishway, which
Interior has not specified.

Cost includes $25,000 for the maintenance of the Denil fishway, and $1,000 for maintenance of the nature-like fishway. However,
the cost is discounted to account for the implementation schedule.

The capital cost of this measure is included in the capital cost of the downstream passage facility for American eels.

The cost is associated with annual operation and maintenance cost from May 15 through August 15. The annual operation and
maintenance cost from August 16 through November 15 is included in the annual cost of Interior’s prescribed downstream passage
facility for American eels. The annual cost from May 15 through August 15 would be $3,000. However, the cost is discounted to
account for the implementation schedule.

Staff assumes that the measure would be implemented in the fourth year after the license issuance.

The capital cost of this measure would be $78,420. However, the cost is discounted to account for the implementation schedule.
The annual cost of this measure would be $6,360. However, the cost is discounted to account for the implementation schedule.
The annual cost of this measure would be $8,480. However, the cost is discounted to account for the implementation schedule.
The capital cost of this measure would be $176,400. However, the cost is discounted to account for the implementation schedule.
The annual cost of this measure would be $10,600. However, the cost is discounted to account for the implementation schedule.
The lost generation associated with operating the facility is included in the annual cost of GMP’s and the City’s proposed
minimum bypassed reach flow.

Staff assumes that the measure would be implemented in the third year after the license issuance.
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The lost generation associated with operating the facility is included in the annual cost of Interior and staff’s prescribed minimum
bypassed reach flow.

The annual cost of this measure would be $15,900. However, the cost is discounted to account for the implementation schedule.
The capital cost of this measure would be $299,210. However, the cost is discounted to account for the implementation schedule.
The annual cost of this measure would be $6,250. However, the cost is discounted to account for the implementation schedule.
Staff assumes that the measure would be implemented from the fourth year after the license issuance.

This amount is an estimate of the cost that would result from implementing the nighttime turbine shutdowns (opportunity cost).
Implementing the nighttime turbine shutdowns would reduce generation by 218,109 kWh per year. Using an energy cost of
$49.64/MWh from Table G-1 as a proxy for the value of foregone generation, 218,109 kWh of foregone generation would be
valued at $10,830/yr. However, the cost is discounted to account for the implementation schedule.

Staff assumes that the measure would be implemented for two years after the license issuance.

This amount is an estimate of the cost that would result from implementing the nighttime turbine shutdowns (opportunity cost).
Implementing the nighttime turbine shutdowns would reduce generation by 490,745 kWh per year. Using an energy cost of
$49.64/MWh from Table G-1 as a proxy for the value of foregone generation, 490,745 kWh of foregone generation would be
valued at $24,361/yr. However, the cost is discounted to account for the implementation schedule, i.e., that the measure would
only be implemented for the first two years after any license issued.

The annual cost of this measure would be $10,000. However, the cost is discounted to account for the implementation schedule.
The cost of implementing the measure would be $10,000 for every five years of water quality monitoring. However, the cost is
discounted to account for the implementation schedule.

New Hampshire DES’s Water Quality Certification Condition E-13 requires GMP and the City to provide upstream and
downstream fish passage consistent with Interior’s prescription.

Staff assumes that three surveys would be needed (for installing the Denil fishway, and upstream and downstream eel passage
facilities). The capital cost for each survey would be $5,000. However, the cost is discounted to account for the implementation
schedule.
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APPENDIX |

COMPREHENSIVE DEVELOPMENT

This appendix discusses the basis for the staff-recommended measures presented in
section 5.1.2, Additional Measures Recommended by Staff, and the rationale for modifying
GMP’s and the City’s proposal.

Additional Measures Recommended by Staff

Impoundment Drawdown and Refill Procedure
Drawdown Procedure for Scheduled Maintenance

Periodically, GMP and the City draw down the project impoundment for maintenance,
such as flashboard replacement. When replacing the flashboards, GMP and the City draw down
the project impoundment by increasing generation flows above inflow rates. GMP and the City
lower the impoundment level from the normal impoundment elevation of 106.4 feet NGVD29 at
the top of the flashboards to 102.3 feet NGVD29, which is just below the spillway crest
elevation.

New Hampshire DES’s water quality certification condition E-10e requires GMP and the
City to lower the impoundment water level at a rate of no more than 6 inches per day for
scheduled maintenance.

As discussed in section 3.3.1.2, Environmental Effects, Impoundment Drawdown and
Refill Procedure, the procedures used to draw down an impoundment can significantly affect
aquatic habitat and organisms in the impoundment. Freshwater mussels, given their limited
mobility, may not be able to relocate to wetted habitat or burrow quickly enough to avoid
desiccation during drawdowns. Based on a tagging study conducted during drawdowns of Lake
Sebasticook, Maine, eastern elliptio, which was the most common mussel encountered during
GMP and the City’s 2018 mussel study, can move horizontally approximately 37.8 inches per
hour (Samad and Stanley, 1986). This movement rate suggests that eastern elliptio could move
into wetted habitat and avoid desiccation during a drawdown if the impoundment were drawn
down at a rate of 6 inches per day.

New Hampshire DES certification condition E-10e would benefit mussels by providing
them enough time to avoid desiccation during an impoundment drawdown, and there would be
cost to implement this condition. Therefore, we recommend it.

Impoundment Refill Procedure for Scheduled Maintenance and Emergencies

As discussed above, GMP and the City periodically draw down the project impoundment
for maintenance, such as flashboard replacement, or for emergencies. During these times, run-
of-river operation is temporarily interrupted. New Hampshire DES certification condition E-10d
requires and Interior recommends under section 10(j) an impoundment refill procedure after the
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impoundment is drawn down for emergencies and maintenance, whereby 90% of inflow is
passed downstream, and the impoundment is refilled on the remaining 10% of inflow to the
project (90/10 refill procedure). As discussed in section 3.3.1.2, Environmental Effects,
Impoundment Drawdown and Refill Procedure, releasing 90% of the project impoundment’s
inflow during impoundment refilling would minimize the length of time the impoundment is
drawn down and that flows are reduced downstream, which would help to maintain the existing
aquatic habitat for fish and other aquatic species, as well as wetlands. Implementing this
procedure would have no cost and we recommend that it be included in any subsequent license
issued for the project.

Operation and Compliance Monitoring Plan

GMP and the City propose to continue operating the project in a run-of-river mode and
maintain the impoundment at the flashboard crest elevation of 106.4 feet NGVD29. GMP and
the City propose to increase the minimum flow release to the bypassed reach from 10.3 to 30 cfs
or inflow, whichever is less. As stated in section 5.1.1, Measures Proposed by GMP and the
City, Commission staff recommend a minimum bypassed reach flow of 30 cfs or inflow,
whichever is less.

New Hampshire DES certification condition E-12 requires and Interior recommends
under section 10(j) of the FPA that GMP and the City develop a plan to monitor and maintain
run-of-river operation and minimum flow releases from the project. New Hampshire DES
certification condition E-11 also requires GMP and the City to report deviations from required
operating conditions.

As discussed in 3.2.1.2, Environmental Effects, Compliance Monitoring, an operation
compliance monitoring plan would help GMP and the City document compliance with the
operational provisions of any license for the project and provide a mechanism for reporting
deviations. An operation compliance monitoring plan would also help the Commission verify
that the project is operating in compliance with any license, thereby facilitating administration of
any license and assisting with the protection of resources that are sensitive to deviations from
normal operating conditions.

The plan could be developed in consultation with the resource agencies, and include a
description of the mechanisms and structures that would be used, a protocol for maintaining and
calibrating equipment, and provisions for: (1) monitoring run-of-river operation, minimum flow,
and impoundment elevation levels to document compliance with the operational conditions of
any subsequent license; (2) standard operating procedures to be implemented: (a) outside of
normal operating conditions, including during scheduled facility shutdowns, and impoundment
drawdowns and refilling, and (b) during emergency conditions, such as unscheduled facility
shutdowns and maintenance, in order to minimize project effects on environmental resources; (3)
reporting deviations to the Commission; and (4) maintaining a log of project operation for
inspection. We recommend that GMP and the City develop an operation and compliance
monitoring plan, and conclude that the benefits of the plan would outweigh the estimated
levelized annual cost of $340.
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Upstream Anadromous Fish Passage

To provide upstream passage for American shad and river herring, GMP and the City
propose to construct and operate a 4-foot-wide Denil fishway at the dam by March 15 of the
fourth passage season after upstream passage facilities for American shad and river herring are
installed at the downstream Rollinsford Project (located approximately 2.4 miles downstream of
the Lower Great Falls Project).1*®

Interior’s preliminary prescription requires GMP and the City to construct, operate, and
maintain upstream fish passage facilities to pass anadromous fish species. Interior states that
either a technical fishway or nature-like fishway could be used to provide upstream passage.
Interior’s preliminary prescription would require the fishway to be designed in a manner that is
consistent with FWS’s Design Criteria Manual. Interior requires the fishway to be operational
by March 15 of the fourth year after any upstream fish passage facility for American shad and
river herring is operational at the downstream Rollinsford Project. New Hampshire DES
certification condition E-13 requires GMP and the City to provide upstream anadromous fish
passage consistent with Interior’s prescription.

As discussed in section 5.1.1, Measures Proposed by GMP and the City, staff
recommends GMP’s and the City’s proposal to install a 4-foot-wide Denil fishway by March 15
of the fourth year after upstream fishways are installed at the Rollinsford Project, which is
consistent with Interior’s prescription. As prescribed by Interior, FWS’s Design Criteria Manual
could be used to guide the design, operation, and maintenance of the upstream anadromous fish
passage facility at no additional cost, and staff recommends it.

As discussed in section 3.3.1.2, Environmental Effects, Upstream Anadromous Fish
Passage, Upstream Fishway Operating Period, Interior’s prescribed operating period is
consistent with the spawning period reported for American shad and river herring in Maine and
New Hampshire (Maine DMR, 2020; New Hampshire FGD, 2020; Carpenter and Nugent, 2015;
Saunders et al., 2006). Therefore, providing upstream fish passage for shad and river herring
from April 15 to July 15, as required by Interior’s preliminary prescription, would reduce the
potential for adverse project effects on shad and river herring passage, including effects on the
timeliness of passage. The levelized annual cost of operating the Denil fishway from April 15 to
July 15 would be $16,410 and would be outweighed by the benefits of the fishway for upstream
passage. Therefore, staff recommends it.

Upstream American Eel Passage

As discussed in section 3.3.1.1, Aquatic Resources, Affected Environment, Fishery
Resources, American eels have been documented upstream and downstream of the project. To
migrate upstream past the project, juvenile eels must climb over or around the Lower Great Falls
Dam. Climbing over or around dams is a well-documented behavior for juvenile eels (GMCME,

116 The Settlement Agreement does not provide dates for the passage season.
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2007), but causes passage delay and could increase the risk of predation while eels seek a
suitable route of passage over/around the dam.

GMP and the City propose to conduct a two-season upstream eel passage facility siting
survey, beginning the first full passage season after the effective date of any subsequent license,
to determine where to install an upstream eel passage facility at the project. GMP and the City
propose to install an eel ramp within four years of any license issued and operate the ramp
annually from May 1 through September 15.

Interior’s preliminary fishway prescription would require GMP and the City to conduct
an upstream eel passage facility siting survey from May 1 through October 31 for two years,
starting the first passage season after any license issued. Interior would require the eel passage
facilities to be installed by May 1 of the second calendar year after the siting survey is
completed, and operated and maintained from May 1 through October 31 each year thereafter.
New Hampshire DES certification condition E-13 requires GMP and the City to provide
upstream eel passage consistent with Interior’s prescription.

As discussed in section 5.1.1, Measures Proposed by GMP and the City, staff
recommend conducting a siting survey for two passage seasons, beginning the first passage
season after any license issued, and installing upstream eel passage facilities within four years
after any license issued. As prescribed by Interior, FWS’s Design Criteria Manual could be used
to guide the design, operation, and maintenance of the upstream eel passage facility at no
additional cost, and staff recommends it.

Interior’s prescribed season for conducting the survey and operating the
permanent facilities is consistent with the spawning period reported for American eel in Maine
and New Hampshire (Eyler et al., 2014; Martin, 1995; Facey and Van Den Avyle, 1987;
Sorensen and Bianchini, 1986). Conducting the siting survey and providing upstream passage
from May 1 through October 31 would: (1) provide information on where eels congregate
during different flow and project operating conditions during the survey, in order to site the
facility in the most suitable location for upstream passage; and (2) reduce passage delay and risk
of predation as eels migrate upstream through the project. In comparison, GMP’s and the City’s
proposed operating period of May 1 through September 15 would provide upstream passage for
the majority of the migration season, but would not provide passage for juvenile eels migrating
upstream from September 16 through October 31 (a total of 46 days).

The levelized annual cost of conducting the proposed two-season upstream eel passage
siting survey from May 1 through October 31, as prescribed by Interior, would be $540. Staff
concludes that the costs of conducting the survey from May 1 through October 31 are worth the
benefits of properly siting the facility, and recommends Interior’s prescribed timing.

The annual cost of operating the permanent upstream eel passage facility from May 1
through October 31, as prescribed by Interior, would be $6,910. In comparison, the levelized
annual cost of operating the permanent upstream eel passage facility from May 1 through
September 15, as proposed by GMP and the City, would be $5,180. The incremental benefits of
the longer season prescribed by Interior (i.e., provide passage for juvenile eels for an additional
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46 days) would be worth the incremental additional cost of $1,730. Therefore, staff recommends
Interior’s prescribed operating period.

Downstream American Eel Passage

Interim Nighttime Turbine Shutdowns

As discussed in section 3.3.1.1, Aquatic Resources, Affected Environment, Fishery
Resources, American eels have been documented upstream and downstream of the project. As
discussed in section 3.3.1.2, Downstream American Eel and Anadromous Fish Passage,
Potential for Entrainment and Impingement, peak movements for eels migrating downstream
often occur at night during periods of increasing river flow (Richkus and Whalen, 1999), and any
downstream migrating eels that attempt to pass downstream through the powerhouse would
likely be injured or killed.

To protect downstream migrating eels, Interior’s preliminary prescription requires GMP
and the City to implement nightly turbine shutdowns as an interim measure for the first two
passage seasons after any license issued, until permanent downstream passage facilities are
installed at the project. Specifically, Interior would require GMP and the City to shut down the
turbines for three consecutive nights, from dusk to dawn, following rain accumulations of 0.5
inch or more over a 24-hour period from August 15 to November 15, beginning the first year of
any license issued.

By shutting down the turbines at night, flow would be diverted from the powerhouse to
the spillway. As discussed in section 3.3.1.2 Environmental Effects, Downstream American Eel
and Anadromous Fish Passage, Protection from Entrainment, increasing spill over a dam by
ceasing generation can benefit downstream eel passage (Brown et al., 2009) and can provide a
significant reduction in downstream passage mortality (Eyler, 2014). Although some injury or
mortality would occur at the project as eels pass over the spillway and fall 26.2 feet to the toe of
the dam,'” passage over the spillway would likely reduce injury and mortality relative to current
operation where eels typically pass through the turbines.

Interior’s prescription and requires GMP and the City to provide downstream passage
measures from August 15 through November 15 is consistent with the reported downstream eel
migration season (Oliveira and McCleave 2000; Haro et al. 2004; ASMFC 2013) and would
protect emigrating eels beginning the first migration season following any license issued until
staff’s recommended downstream passage facilities are operational. Therefore, staff conclude
that the benefits of Interior’s prescription to emigrating eels outweigh the annual loss of energy
production of 490.7 MWh and associated lost opportunity cost of about $3,100 per year.

117 The downstream side of the spillway is near vertical, but slightly sloped for the first
21.9 feet. Then, the slope of the spillway increases to approximately 1:1 (vertical: horizontal) for
the remaining 4.3 feet to the toe of the dam. The toe of the dam does not have a pool, since it is
at an elevation of 80.2 feet, and the tailwater elevation is 77.5 feet.
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Downstream Eel Passage Facilities

GMP and the City propose to install a downstream eel passage facility within four years
of any license issued, including a 2-foot-high flume fixed to the crest of the spillway that would
convey 35 cfs over the dam and drop eels approximately 19 feet to a 5.25-foot-deep plunge pool
downstream of the dam.*8

Interior’s preliminary prescription would require GMP and the City to develop a plan to
provide downstream passage for American eel within three years of any license issued, including
design plans for the eel passage facility and/or operational measures that are consistent with the
FWS’s Design Criteria Manual. However, Interior does not describe any operational measures,
or the location or design of passage facilities. Without specific measures in Interior’s
prescription regarding the passage facilities, staff cannot assess the costs and benefits of
Interior’s prescription, and therefore has no basis for recommending Interior’s prescription as a
license condition.

As discussed in section 5.1.1, Commission staff recommend GMP’s and the City’s
proposed downstream eel passage facility. As prescribed by Interior, GMP’s and the City’s
proposed downstream eel passage facility is consistent with the FWS’s Design Criteria Manual.
The following discussion evaluates the benefits and costs of additional measures for protecting
eels during downstream passage.

Downstream Eel Passage Implementation and Operation Schedule

GMP and the City propose to install the downstream eel passage facility within four years
of any license issued and operate the facility from September 1 through October 31 annually.
Interior’s preliminary prescription requires GMP and the City to provide downstream passage
within three years of any license issued and implement the measures from August 15 through
November 15 annually.

As discussed above, American eel have been observed upstream of the project.
Implementing downstream passage measures within three years of any license issued would
provide protection and downstream passage for downstream migrating eels, while still providing
sufficient time for agency consultation and the completion of design plans prior to the initiation
of construction. Implementing downstream passage measures within four years of any license
issued would provide sufficient time for construction but would continue the existing adverse
effects associated with turbine entrainment for an additional year relative to Interior’s prescribed
implementation date.

Interior’s prescribed operating period is consistent with the reported downstream eel
migration season (Oliveira and McCleave 2000; Haro et al. 2004; ASMFC 2013). Providing
passage through the proposed downstream passage facility for the entire migration season would
protect eels from injury and mortality associated with passage over the spillway. GMP’s and the

118 See Figure E.4.2.2-2 of the FLA.
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City’s proposal to provide downstream passage from September 1 through October 31 would
protect eels from injury and mortality for most of the downstream passage season, but eels would
be susceptible to injury and mortality for 32 days of the passage season (i.e., 17 days in August
and 15 days in November) when downstream passage would not be provided through the
proposed facilities.

The levelized annual cost of installing the proposed facilities within four years and
operating the facility from September 1 through October 31, as proposed by GMP and the City,
would be $18,430. The levelized annual cost of installing the proposed facility within three
years of any license issued and operating the facility from August 15 through November 15,
would be $24,220. Staff concludes that the additional benefits of installing the facility within
three years of any license issued and operating the facility from August 15 through November
15, would outweigh the additional annual cost of $5,790 relative to GMP’s and the City’s
proposed implementation and operation schedule, and recommends it.

Downstream Anadromous Fish Passage

GMP and the City did not propose any downstream anadromous fish passage measures.
Interior’s preliminary prescription would require GMP and the City to implement a “downstream
passage and protection system that provides safe, timely, and effective downstream passage” for
anadromous fish within three years of any license issued.

As discussed in section 3.3.1.2, Environmental Effects, Downstream American Eel and
Anadromous Fish Passage, adult and juvenile shad and river herring do not currently have
access to the Salmon Falls River upstream of the project. To the extent that upstream passage is
provided for shad and river herring at the project, as proposed by GMP and the City and
prescribed by Interior, then shad and river herring could access the Salmon Falls River upstream
of the project for spawning within eight years of any license issued, as discussed above in
Upstream Anadromous Fish Passage. As discussed in section 3.3.1.2, Downstream American
Eel and Anadromous Fish Passage, Potential for Entrainment and Impingement, emigrating
juvenile and adult shad and river herring would be adversely affected by project operation
through turbine entrainment mortality.

Interior requires GMP and the City to develop a plan to provide downstream passage for
American shad and river herring, including design plans for permanent downstream passage
facilities that are consistent with FWS’s Design Criteria Manual. Interior requires GMP and the
City to operate the passage facilities from June 1 to November 15 for anadromous fish species.
However, Interior’s prescription does not include any specific measures regarding the passage
facilities, including where the facilities would be located and what type of facility would be
installed. Without specific measures in Interior’s prescription regarding the passage facilities,
including where the facilities would be located and what type of facility would be installed, staff
cannot assess the costs and benefits of Interior’s prescription, and therefore, has no basis for
recommending Interior’s prescription as a license condition.

Providing a downstream fishway at the project for shad and river herring would reduce
entrainment mortality for downstream migrating adult and juvenile alosines, to the extent that

I-7



Project No. 4451-024

upstream passage is first provided to alosines for spawning upstream of the project, which could
occur by the eighth calendar year after any license issued, as discussed above.

As discussed in section 3.3.1.2, Environmental Effects, Downstream Anadromous Fish
Passage Facilities, GMP’s and the City’s proposed downstream eel passage facility (discussed
above in Downstream American Eel Passage) could be used to pass downstream migrating shad
and river herring. The proposed depths of the flume and plunge pool, and the proposed
conveyance flow are consistent with the recommendations in the FWS Design Criteria Manual,
as prescribed by Interior. There would be no additional capital cost associated with providing
downstream shad and river herring passage through the downstream eel passage facility
recommended above, and staff recommends it.

Downstream Anadromous Fish Passage Implementation and Operation Schedule

Interior’s prescription would require a downstream anadromous fish passage facility to be
operational within three years of any license issued. As discussed in section 3.3.1.2, Timing of
Downstream Anadromous Fish Passage Facility Installation, shad and river herring do not
currently have access to the Salmon Falls River upstream of the project. With the installation of
upstream fish passage facilities at the Rollinsford or South Berwick Projects by no later than
March 15 of the fourth passage season after issuance of the license for the Rollinsford Project,
shad and river herring will have access to the Salmon Falls River immediately downstream of the
Lower Great Falls Project, including the Lower Great Falls Dam, by March 15, 2026. To the
extent upstream passage is then provided for shad and river herring at the Lower Great Falls
Project within four years after upstream fishways for shad and river herring are installed at the
Rollinsford Project, as prescribed by Interior, proposed by GMP and the City, and recommended
by Commission staff (discussed above in Upstream Anadromous Fish Passage), then shad and
river herring could access the Salmon Falls River upstream of the Lower Great Falls Project for
spawning by March 15, 2030. Once shad and river herring access spawning habitat upstream of
the project, then adult and juvenile shad and river herring would be outmigrating and susceptible
to injury and mortality at the Lower Great Falls Project. Since there is not a reasonably
foreseeable action that would result in shad and river herring outmigration until 2030, staff does
not have a basis for recommending Interior’s prescription to provide downstream anadromous
fish passage within three years of any license issued.

With the assumptions above regarding the schedule for installing upstream anadromous
fish passage facilities at the Rollinsford and Lower Great Falls Projects, there would be a benefit
associated with using the proposed downstream eel passage facilities to provide downstream
anadromous fish passage at the Lower Great Falls Project within eight years of any license
issued; namely, the benefit associated with reducing the potential of injury and mortality that
would be associated with turbine entrainment or passage over the spillway.

Interior’s preliminary fishway prescription would require GMP and the City to provide
downstream anadromous fish passage facilities from June 1 to November 15. However, based
on studies conducted at the South Berwick Project, located downstream of the Lower Great Falls
Project, and the Vernon Project (FERC No. 1904), located on the Connecticut River,
downstream passage for post-spawning adult shad and river herring could start as early as May
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15.119 Interior’s prescribed operating period for downstream passage for shad and river herring
would protect adults beginning June 1, but would not protect adults migrating downstream from
May 15 to May 31. Operating the downstream passage facility annually from May 15 through
November 15 would protect alosines for an extra 17 days relative to Interior’s prescribed June 1
through November 15 operating period.

The estimated levelized annual cost of operating the passage facility from May 15
through November 15 would be $1,830, and the cost of operating the facility from June 1
through November 15 would be $1,640.12° Although the cost of operating the facility beginning
May 15 would be $330 greater than the cost of beginning operation on June 1, the benefits of
providing 17 additional days of downstream passage for shad and river herring are worth the
cost, and staff recommends it.

Protection Measures for Downstream Migrating Anadromous Fish and American
Eel

In comments filed on April 14, 2021, Interior states that GMP and the City should replace
the existing trashrack that has a clear bar spacing of 2.0 inches with a trashrack that has a clear
bar spacing of 0.75 inch to protect fish from turbine entrainment and mortality. GMP and the
City propose nighttime turbine shutdowns for the duration of any license in lieu of reducing the
trashrack bar spacing.

As discussed in section 3.3.1.2, Environmental Effects, Protection from Entrainment, if
the turbines are operating, eels, shad, and river herring could be attracted to the intake and pass
through the existing trashrack with 2-inch clear bar spacing, to be injured or killed by turbine
entrainment. As discussed in section 3.3.1.2, Environmental Effects, Potential for Entrainment
and Impingement, the average predicted survival would be 10% or less for adult American eel
and American shad, and 41% for river herring for the two 380-kW turbine-generator units.
Average predicted survival would be 13% or less for adult American eel and American shad, and
45% for river herring for the two 260-kW turbine-generator units.

Replacing the existing 2-inch trashrack with a 0.75-inch trashrack, as recommended by
Interior, or shutting down the turbines at night for the duration of any subsequent license, as
proposed by GMP and the City, would protect eels during downstream passage by either
excluding them from the turbine intake or reducing attraction to the turbine intake, respectively.

119 For additional details, see section 3.2.1.2, Environmental Effects, Downstream
American Eel and Anadromous Fish Passage, Downstream Anadromous Fish Passage Facility
Operation Period.

120 As discussed above, the cost of the facility prescribed by Interior are unknown. Staff
developed a cost for Interior’s prescribed operational period by estimating the cost of operating
the staff-recommended downstream passage facility, assuming the facility would be used
beginning the eighth year after any license issuance.
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However, shutting down the turbines at night from September 1 through October 31, as
proposed by GMP and the City, would not protect shad and river herring from turbine
entrainment, as these species migrate during the day and begin their downstream migration
earlier in year, from May 15 through November 15. As discussed in section 3.3.1.2,
Environmental Effects, Protection from Entrainment, a 0.75-inch trashrack would physically
exclude adult shad and river herring from turbine entrainment and mortality but would not
exclude juvenile shad and river herring. The anticipated average survival of juvenile shad and
river herring would continue to be 93.9% (immediate survival) and 90.4% (48-hour survival).
Adult eel, shad, and river herring that are excluded from the turbine intake by the trashrack
would likely use the proposed eel passage facility for downstream passage.

Staff estimates that the levelized annual cost of installing trashracks with 0.75-inch clear
bar spacing would be $23,430. In comparison, the levelized annual cost of the proposed nightly
shutdowns would be $8,820.

Although the levelized annual cost of installing a 0.75-inch trashrack is $14,610 greater
than cost of GMP’s and the City’s proposal to shut down the turbines at night from September 1
through October 31, for the duration of any license, the additional cost is outweighed by the
additional benefits that installing a 0.75-inch trashrack would have for downstream migrating
American shad and river herring. Therefore, staff recommends installing a 0.75-inch trashrack
and does not recommend nightly shutdowns for the duration of any license.

Fishway Operation and Maintenance Plan

Interior’s preliminary prescription would require the development of a fishway operation
and maintenance plan that includes measures for operating and maintaining the prescribed
upstream and downstream anadromous fish and eel passage facilities. Interior requires the plan
to include: (1) a schedule for routine fishway maintenance to ensure fishways are ready for
operation at the start of the season; (2) procedures for routine upstream and downstream fishway
operations; and (3) procedures for monitoring and reporting on the operation and maintenance of
the facilities as they affect fish passage.

To maintain the effectiveness of fish passage facilities, fishways need to be properly
operated and maintained. Most fishways require routine maintenance to ensure the fishways
operate effectively. A fishway operation and maintenance plan would provide a schedule for
performing routine fishway cleaning and maintenance, including debris removal, to maintain the
effectiveness of the fish passage facilities. In addition, the plan would ensure that any fishways
constructed at the project are operated in accordance with the staff-recommended schedules and
conveyance flows. We recommend that GMP and the City develop a fishway operation and
maintenance plan for all downstream and upstream fish and eel passage facilities and conclude
that the benefits of the plan would outweigh the estimated levelized cost of $340.

Northern Long-Eared Bat Protection

Under section 10(j), Interior recommends that GMP and the City implement a seasonal
tree-clearing restriction from April 1 through October 31, and only remove trees between April 1
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and October 31, after determining through the use of “protocol-level surveys” that bats are not
present.

As discussed in section 3.3.3.2, Threatened and Endangered Species, Northern Long-
Eared Bat, the federally threatened NLEB has the potential to occur in the project area and could
be affected by the installation of the proposed upstream fish passage facilities at the project that
are recommended by Commission staff and prescribed by Interior. Installation of these facilities
could result in limited tree removal that could affect NLEB habitat. Construction activities have
the potential to disturb bats if tree cutting or thinning were to occur during roosting or other
phases in their reproductive life cycle.

Avoiding the removal of trees with diameters that are equal to or greater than 3 inches at
breast height from April 1 through October 31, would reduce the likelihood of disturbing NLEB
and their newly-born pups during the broader, active season of NLEB at the project. This
measure would ensure that NLEB is protected from project-related activities, at no additional
cost to GMP and the City, and staff recommends it.

Interior’s recommendation to conduct bat surveys prior to tree removal would provide a
similar level of protection as the staff-recommended clearing restriction. However, the estimated
levelized annual cost of the surveys would be $810. Since the seasonal clearing restriction
recommended by staff would provide a similar level of protection for NLEB as Interior’s
recommended surveys, and would do so at no cost, we conclude that Interior’s recommendation
is not necessary and not worth the cost. Therefore, staff does not recommend it.

Small Whorled Pogonia Protection

Under section 10(j), Interior recommends that a qualified botanist conduct surveys for
small whorled pogonia prior to any ground disturbing activities at the project. To the extent any
small whorled pogonia is identified, FWS recommends that GMP and the City consult with the
FWS on potential measures to protect the small whorled pogonia.

As discussed in section 3.3.3, Threatened and Endangered Species, the federally
threatened small whorled pogonia has the potential to occur in the project area and could be
affected by the installation of the proposed upstream fish passage facilities at the project that are
recommended by Commission staff and prescribed by Interior.

Interior’s recommendation would protect small whorled pogonia from project effects
associated with the construction of upstream fish passage facilities. The benefits of Interior’s
recommendation for the small whorled pogonia are worth the estimated levelized annual cost to
GMP and the City of $340, and staff recommends it.

Cultural Resources

As discussed in section 3.3.5.2, Cultural Resources, Environmental Effects, relicensing
the project could have adverse effects on the historic properties if there are no protective
measures in place. Historic properties identified within the APE include the remnants of a mid
to late 19" century stone water tower (site ME-039-008), the remnants of a 19" century sawmill
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complex (site ME-039-009), and a Middle to Late Ceramic period site (site 3.16 ME).
Additionally, the north abutment and associated stone structural remains, that contain the low-
level outlet gates, are potentially eligible for listing on the National Register. Adverse effects
could occur in the event repairs are needed to maintain the structure and function of the north
abutment of the dam or the low-level outlet gates, or to fix structural damage to the north
abutment of the dam or the low-level outlet gates that occurs in the course of project operation.
Adverse effects could also occur if the staff-recommended fish passage facilities are installed
onto historic properties located within the APE (i.e., site ME 039-009) or onto potentially
eligible historic properties within the APE (i.e., the north abutment and stone structural remains).
It is also possible that unknown historic resources may be discovered during project operation or
other project-related activities within the APE.

GMP and the City propose to consult with the New Hampshire and Maine SHPOs to
determine the need to conduct archaeological or historical surveys and to implement avoidance
or mitigation measures before beginning any land-disturbing activities or alterations to known
historic structures within the project boundary. Developing and implementing an HPMP,
including provisions for consulting with the SHPOs as proposed, would ensure that measures are
in place to protect historic properties in the APE from adverse effects related to the project. An
HPMP would also ensure that any previously undiscovered archaeological resources within the
APE are not adversely affected by the project during the term of any subsequent license.
Accordingly, we recommend that GMP and the City develop and implement an HPMP in
consultation with the New Hampshire SHPO, Maine SHPO, and federally recognized tribes to
protect historic properties that are eligible for or listed on the National Register. We estimate
that the levelized annual cost of developing an HPMP would be $340 and conclude that the
benefits of an HPMP outweigh the cost.

Measures Not Recommended

Some of the measures proposed by GMP and the City, recommended by Interior, and
required by Maine DEP’s and New Hampshire DES’s certifications would not contribute to the
best comprehensive use of the Salmon Falls River’s water resources, do not exhibit a sufficient
nexus to the project’s environmental effects, or would not result in benefits to non-power
resources that would be worth their cost. The following discussion includes the basis for staff’s
conclusion not to recommend such measures.

Mode of Operation

GMP and the City propose to continue operating the project in a run-of-river mode and
maintaining an impoundment elevation of 106.4 feet NGVD29. New Hampshire DES
certification condition E-10a requires and Interior recommends under section 10(j) that the
project operate in an instantaneous run-of-river mode, whereby inflow to the project equals
outflow from the project at all times, and impoundment levels are not fluctuated for the purpose
of generating power.

As discussed in section 3.3.1.2, Environmental Effects, Mode of Operation, New
Hampshire DES and Interior have not demonstrated that the project is technologically capable of
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operating in an instantaneous run-of-river mode, with total outflow from the project equaling
inflow on an instantaneous basis. The project is currently operated in a run-of-river mode using
an automatic pond level control system. The pond level control system measures changes to the
surface elevation of the impoundment, which provides an indirect measure of changes to inflow.
As inflow increases or decreases, a certain amount of time elapses before the impoundment
elevation changes, depending on the rate and magnitude of the change in inflow. Once the
change in inflow affects the impoundment elevation, the pond level control system automatically
adjusts turbine flow. Based on these technical limitations and the delay associated with adjusting
project outflow to match inflow, it would not be possible to precisely match outflows and
inflows on an instantaneous basis, as recommended by Interior. Additionally, New Hampshire
DES and Interior have not described how operating the project in an instantaneous run-of-river
mode would provide additional protection or benefits to aquatic resources compared to the
existing conditions.

As discussed in section 3.3.1.2, Environmental Effects, Mode of Operation, operating the
project such that the total outflow from the project approximates, rather than equals, inflow at
any point in time would be expected to result in relatively stable impoundment elevations, which
in turn would help protect fish spawning areas and freshwater mussel beds from becoming
dewatered and limit project-related erosion along the impoundment shoreline. Operating the
project in this manner (i.e., a non-instantaneous run-of-river mode) would also ensure that
downstream flows are similar in magnitude and timing to natural river flows. Therefore,
operating the project in a non-instantaneous run-of-river mode would provide similar benefits to
aquatic resources upstream and downstream of the project as New Hampshire DES and Interior’s
instantaneous run-of-river mode of operation.

As discussed in section 5.1.1, Measures Proposed by GMP and the City, staff
recommends GMP’s proposal to continue operating the project in a run-of-river mode, such that
outflow from the project approximates inflow. Based on the technical limitations of the project
described above, staff does not recommend operating the project in an instantaneous run-of-river
mode, whereby inflow to the project equals outflow at all times, as required by New Hampshire
DES and recommended by Interior.

Minimum Bypassed Reach Flows

Pursuant to the current license, GMP and the City are required to release a minimum flow
of 6.05 cfs or inflow to the impoundment, whichever is less, from the dam to the 250-foot-long
bypassed reach to protect aquatic resources in the Salmon Falls River. GMP and the City
currently release the minimum bypassed reach flow through a 12-inch-diameter pipe and a
4-inch-diameter pipe at the base of the dam. Direct flow measurements downstream of the dam
indicate that the pipes release approximately 10.3 cfs when the impoundment is at the flashboard
crest elevation (i.e., 106.4 feet NGVD29).

GMP and the City propose to enhance aquatic habitat in the bypassed reach by increasing
the minimum flow from 10.3 cfs to 30 cfs or inflow, whichever is less, including: (1)
approximately 10 cfs from the two existing pipes at the base of the dam; and (2) 20 cfs from
either: (a) a new notch in the flashboards of the dam (20 cfs); (b) the proposed downstream eel
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passage facility, when it is operating to pass downstream migrating eels, or (c) the low-level
outlet gate and pipe in the north abutment of the dam, when the impoundment is drawn down for
flashboard repairs. New Hampshire DES certification condition E-10b requires and Interior
recommends that GMP and the City release 37 cfs to the bypassed reach or inflow, whichever is
less.

As discussed in section 3.3.1.2, Environmental Effects, Minimum Bypassed Reach Flows,
increasing the minimum bypassed reach flow from 10.3 cfs under current operation to 30 or 37
cfs would benefit aquatic resources in the bypassed reach by providing additional aquatic habitat.
Relative to 10.3 cfs, the proposed minimum flow of 30 cfs would provide an approximately 71,
24, and 61% increase in suitable habitat for adult shad and river herring, brown trout, and
longnose dace in the bypassed reach, respectively. In comparison, New Hampshire DES’s and
Interior’s minimum flow of 37 cfs would provide an approximately 80, 33, and 80% increase in
suitable habitat for these species in the bypassed reach.t?!

New Hampshire DES’s requirement and Interior’s recommendation to release a minimum
flow of 37 cfs would reduce annual energy production at the project by 404 MWh and result in
an annual lost opportunity cost of $20,130. GMP’s and the City’s proposal to release a minimum
flow of 30 cfs would reduce annual energy production at the project by 298 MWh, and result in
an annual lost opportunity cost of $14,870. As discussed in section 5.1.1, Measures Proposed by
GMP and the City, staff recommends the proposed minimum flow of 30 cfs. Staff concludes that
the additional aquatic benefits associated with the recommended flow of 37 cfs do not outweigh
the additional annual lost opportunity cost of $5,260. Therefore, staff does not recommend New
Hampshire DES’s and Interior’s 37-cfs minimum bypassed reach flow.

Effectiveness Testing

Interior’s preliminary fishway prescription would require GMP and the City to develop a
plan to ensure the effectiveness of the upstream and downstream eel and fish passage measures
required by Interior.

Fishway efficiency evaluations may take many forms, including video observation,
sample collection, hydro-acoustics, telemetry, or passive integrated transponder studies. A
passage effectiveness study typically evaluates factors such as attraction flows, attraction
efficiency, passage efficiency, passage delay, and survival rates. Efficiency testing could be
evaluated quantitatively through a site-specific framework, and performance standards could be
informed by state and federal agencies with expertise in the life history requirements of the
region’s fish populations. Factors to consider could include the impact of all barriers within the
watershed and the minimum number of fish required to sustain a population’s long-term health
and achieve identified management plan objectives and goals.

121As discussed in section 3.3.1.1, Aquatic Resources, Affected Environment, Fishery
Resources, shad and river herring do not currently have access to the bypassed reach. Therefore,
the habitat benefits associated with an increase in minimum flow would not be available
unless/until upstream migrating fish are provided with access to the bypassed reach.
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Interior has not included any specific performance standards that would be used to test
the effectiveness of the fish passage facilities. Instead, Interior would require the development of
plans and performance standards post-licensing, in consultation with resource agencies. Without
specific performance standards to analyze, there is no basis for assessing the benefits of
effectiveness testing for fish passage and determining whether effectiveness testing would or
would not provide benefits to American shad, river herring, and American eels. Therefore, there
is no justification for recommending the effectiveness studies.

Interior’s preliminary fishway prescription would require new fish passage facilities to be
designed in accordance with species-specific design criteria from FWS’s Design Criteria
Manual, and that the facilities be operated and maintained in accordance with a fish passage
operation and maintenance plan that is developed in consultation with the resource agencies and
approved by the Commission. Since the facilities would be designed, operated, and maintained
in a manner already shown to be effective, there is no apparent benefit to conducting
effectiveness studies. Accordingly, there is no basis for recommending license conditions that
would require effectiveness testing and potential modification of the passage facilities.

Water Quality Plan

As discussed in section 3.3.1.1, Affected Environment, Water Quality, during the 2018
water quality study, GMP and the City observed low DO concentrations in the impoundment
(i.e., below 5.0 mg/L) that may not be adequate to sustain aquatic life. As discussed in section
3.3.1.2, Environmental Effects, Water Quality, the low DO concentrations in the impoundment
appear to be the result of natural biochemical processes occurring in the impoundment during
periods of low inflow during the summer.

GMP and the City propose to implement a draft water quality plan to improve DO
conditions in the impoundment during low flow periods. The draft plan and includes the
following: (1) draw down the impoundment by 3 feet within 48 hours by releasing flow for
project generation during “critical low flow periods” to “flush stagnant water from the
impoundment;” 122 (2) refill the impoundment by retaining all inflow except for the proposed 30-
cfs bypassed reach minimum flow; and (3) monitor water temperature and DO concentrations in
the impoundment, bypassed reach, and tailrace from July through September for three years after
any license issued to determine the effectiveness of the impoundment drawdown procedures in
improving water quality within the impoundment.

Maine DEP’s certification requires GMP and the City to implement the proposed water
quality plan after any license issued (condition A) and to review the effectiveness of the plan
within 5 years of implementation (condition B). If the plan does not result in compliance with

122 GMP and the City define “critical low flow periods” as when total inflow to the
project has been less than 60 cfs for seven consecutive days during the months of July through
September. During the drawdown, GMP and the City would maintain the proposed 30-cfs
minimum flow by releasing 10 cfs from the pipes at the base of the dam and 20 cfs from the low-
level gate in the abutment of the dam.
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Maine DEP’s surface water quality standards for DO, GMP and the City must revise the plan and
submit it to Maine DEP for review and approval (condition B).

New Hampshire DES certification condition E-14 requires GMP and the City to develop
a water quality improvement plan within 90 days after any license issued, that includes measures
to improve water quality in the impoundment, bypassed reach, and tailrace. However, New
Hampshire DES does not describe any measures for improving water quality. Without specific
measures in New Hampshire DES’s certification regarding water quality improvement, staff
cannot assess the costs and benefits of New Hampshire DES’s condition, and therefore has no
basis for recommending the condition as part of any license issued.

As discussed in section 3.3.1.1, Affected Environment, Water Quality, during the 2018
water quality study, thermal stratification was evident beginning at approximately 10 feet from
the surface. Based on the depth of the intake gates (i.e., 5.5 to 14 feet below the surface), the
proposed drawdowns would pull water from the impoundment with a mixture of low and high
DO concentrations (i.e., above and below 5.0 mg/L), and release it downstream. Because the
water discharged downstream could have lower DO concentrations than water flowing into the
impoundment, the composite DO concentration in the impoundment (i.e., average DO
concentration across the full depth of the impoundment) could increase as the impoundment
refills, resulting in an improvement to water quality in the impoundment.

Any such benefit to water quality in the impoundment would be offset by adverse effects
on aquatic resources. During the impoundment drawdown and refill process, freshwater mussels
could be stranded in the impoundment and exposed to desiccation. During impoundment
drawdowns, low DO water would be released into the Salmon Falls River downstream of the
powerhouse for 48 hours, which would decrease DO in the downstream reach and in the South
Berwick Project impoundment. The drawdown and refill process would also reduce attraction
flows for fish passage because the facilities that release these flows from the dam would not be
able to operate at their full capacity when the impoundment elevation is below 106.4 feet
NGVD29. Reducing the amount of flow through the fish passage facilities at the dam would
reduce attraction and conveyance flows for upstream and downstream passage of American shad,
river herring, and American eels and could delay migration through the project area for these
species. Collectively, stranding mussels, releasing low DO water to the downstream reach, and
reducing attraction flows for fish passage would likely adversely affect fish and aquatic
resources in the impoundment and downstream reach for up to 4 days.

Based on the types of adverse effects that would be caused by the proposed water quality
plan, and the duration of these effects, staff concludes that the benefits of the proposed plan for
water quality in the impoundment would not be worth the adverse effects to aquatic organisms in
the Salmon Falls River. Accordingly, we do not recommend it. For similar reasons, we do not
recommend Maine DEP’s requirement to implement the proposed plan and test the effectiveness
of the plan.
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Long Term Water Quality Monitoring

New Hampshire DES certification condition E-15 requires GMP and the City to monitor
DO and temperature in the riverine reach upstream of the impoundment, the impoundment,
tailrace, and bypassed reach every five years beginning the fifth year after any subsequent
license is issued, and ending five years prior to the expiration of any license, to determine the
effects of project operation on water temperature and DO, and determine if additional changes to
project operation are necessary to comply with New Hampshire DES’s surface water quality
standards.

New Hampshire DES refers to Wake et al. (2014), who state that warmer summer
temperatures will likely lead to an increase in droughts in the future. New Hampshire DES states
that the increase in temperatures and frequency of low-flow conditions could result in an increase
in the frequency and magnitude of low-DO events at the project. New Hampshire DES states,
therefore, that the long-term water quality monitoring required by condition E-15 is necessary to
evaluate the effects of the project on DO and temperature during any subsequent license term.

Monitoring water quality at the project at 5-year intervals would provide data about
changes in the frequency and duration of low-DO events during the license term. However, New
Hampshire DES did not provide any information about how project operation is contributing to
adverse effects on water quality. GMP and the City are proposing to continue operating the
project in a run-of-river mode, which would continue to minimize the length of time water is
retained in the impoundment and minimize project effects on water quality. Separately, New
Hampshire DES does not provide any measures that would be implemented to enhance water
quality if monitoring shows that the frequency and magnitude of low-DO events increases at the
project during the term of a subsequent license. Because monitoring itself would not provide any
benefits to water quality during the term of a license and because New Hampshire DES’s
condition does not include any enhancement measures to benefit water quality, there is no
apparent resource benefit to water quality associated with New Hampshire DES’s condition.
Therefore, we do not recommend it.

Non-Native Invasive Species

New Hampshire DES certification condition E-16 requires that if New Hampshire DES
notifies GMP and the City that invasive species control efforts are needed in portions of the river
affected by the project, then GMP and the City must seek funding for the invasive species
control efforts and temporarily modify project operation as necessary to control invasive species.

New Hampshire DES’s certification condition is conditional on a future action that may
or may not occur, i.e., notification from New Hampshire DES that invasive species control
efforts are needed. In addition, the requirement to seek funding does not specify the amount of
funding or include any specific measures for how the funding would be used to control invasive
species at the project. Because of its open-ended nature and lack of specific measures, staff
cannot assess the costs and benefits of New Hampshire DES’s condition, and therefore has no
basis for recommending the condition as part of any license issued.
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Notification of Future Project Effects on Federally Listed Species and Future
Amendments

Interior recommends under section 10(j) of the FPA that GMP and the City be required to
notify the resource agencies and the Commission of any activity that may affect a federally listed
species in a manner not considered in any new license issued by the Commission. Interior also
recommends that GMP and the City be required to notify Interior if it files with the Commission
an amendment or appeal of any fish and wildlife-related license conditions or if it files an
extension of time request for project construction or implementation of license articles.

If issues related to federally listed species were to arise during the term of a subsequent
license, standard license Article 1122 provides that the licensee shall, for the conservation and
development of fish and wildlife resources, construct, maintain, and operate the project works
and comply with modifications required by the Commission upon its own motion, or upon the
recommendation of the Secretary of the Interior or the fish and wildlife agencies of any state in
which the project is located, after notice and opportunity for hearing. Further, before filing an
amendment application, the licensee must consult with any resource agency whose interests
would be affected by the amendment,*?* such as the FWS if federally listed species would be
affected by the amendment. Because Form L-9 and the Commission’s regulations already
provide post-license consultation procedures, there would be no benefit associated with Interior’s
recommendations, and staff does not recommend them.

123 See Standardized Conditions for Inclusion in Preliminary Permits and Licenses Issued
Under Part | of the Federal Power Act, Order No. 540, 54 F.P.C. 1792, at 1855-56 (1975)
(providing Form L-9, Article 11).

124 See 18 C.F.R. 88 4.38(a)(6) and 4.201.
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APPENDIX J

FISH AND WILDLIFE AGENCY SECTION 10(J) RECOMMENDATIONS

Analysis of Fish and Wildlife Agency Recommendations for the Lower Great Falls Project

Recommendation Agency

Within scope of
section 10(j)?

Levelized Annual
Cost

Recommend Adopting?

Operate the project in an Interior
instantaneous run-of-river

mode, whereby project

outflow equals inflow to the
impoundment.

Increase the minimum Interior
bypassed reach flow from the

current minimum flow of

10.3 cfs to 37 cfs or inflow,

whichever is less.

Yes.

Yes.

Unknown?

$20,130

No. Operating the project in
an instantaneous run-of-
river mode is
technologically infeasible
and regardless, would not
provide additional
protections or benefits to
aquatic biota over those of
the existing condition. Staff
recommends operating the
project in a non-
instantaneous run-of-river
mode, such that project
outflow approximates
project inflow.

No. Measure is inconsistent
with section 10(a) because
the cost is not worth the
benefits. Staff recommends
a 30-cfs minimum flow.
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Analysis of Fish and Wildlife Agency Recommendations for the Lower Great Falls Project

Within scope of Levelized Annual Recommend Adopting?

Recommendation Agency section 10(j)? Cost

Develop and implement an Interior Yes. $340 Yes.
operation compliance

monitoring plan for

maintaining and monitoring

run-of-river operation and

minimum flow releases.

Implement an impoundment  Interior Yes. $0 Yes.
refill procedure following

emergency and maintenance

drawdowns, whereby 90% of

inflow is passed downstream,

and the impoundment is

refilled on the remaining

10% of inflow to the project.
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Analysis of Fish and Wildlife Agency Recommendations for the Lower Great Falls Project

Within scope of Levelized Annual

Recommend Adopting?

Recommendation Agency section 10(j)? Cost

Implement a seasonal tree- Interior Yes $810 No. Measure is inconsistent
clearing restriction from with section 10(a) because
April 1 through October 31, the cost is not worth the
and only remove trees benefits. Staff recommends
between April 1 and October a seasonal clearing

31, after determining through restriction to protect NLEB
the use of “protocol-level at no cost.

surveys” that NLEB is not

present.

Survey for small whorled Interior Yes $340 Yes.

pogonia prior to any ground

disturbing activities. If small

whorled pogonia is

identified, consult with FWS.

Notify FWS and the Interior No, this is not a $0 No.

Commission, and seek
approval for, any activity
that may affect a federally
listed species in a manner not
previously considered in the
license.

specific fish and
wildlife measure.

2 Costs related to any required new or upgraded equipment and expenses incurred due to compliance violations cannot be

accurately estimated.
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APPENDIX N

U.S. DEPARTMENT OF THE INTERIOR’S SECTION 18 PRELIMINARY FISHWAY
PRESCRIPTIONS

10 RESERVATION OF AUTHORITY TO PRESCRIBE FISHWAYS

In order to allow for the timely implementation of fishways, including effectiveness measures,
and pursuant to Section 18 of the Federal Power Act, as amended, the Secretary of the Interior,
reserves their authority to prescribe the construction, operation, and maintenance of fishways at
the Lower Great Falls Hydroelectric Project, FERC Project No. 4451, as appropriate, including,
but not limited to, measures to determine, ensure, or improve the effectiveness of such fishways
prescribed in section 11 below.

11 PRELIMINARY PRESCRIPTION FOR FISHWAY'S

Pursuant to Section 18 of the FPA, as amended, the Secretary of the Interior, as delegated to the
Service, hereby exercises her authority to prescribe the construction, operation and maintenance
of such fishways as deemed necessary, subject to the procedural provisions contained above.

The Department’s Preliminary Prescription for Fishways is the result of consultation among the
Service, NHFGD, MEDIFW, MDMR, and the Licensees. Fishways shall be constructed,
operated, and maintained to provide safe, timely, and effective passage for river herring (alewife
and blueback herring), American shad, and American eel at the Licensees’ expense.

11.1 UPSTREAM AND DOWNSTREAM PASSAGE

The Licensees shall construct, operate, maintain, and periodically test the effectiveness of
fishways for river herring, American shad, and American eel (collectively, the “target species”)
as described below. The fishways will be designed, constructed, maintained, and operated (which
includes project operations) to safely, timely, and effectively pass the target species upstream
and downstream of the Project.

11.2 DESIGN POPULATIONS

The American eel is a panmictic species; therefore, there are no subpopulations. All individuals
are genetically, behaviorally, and physically representative of the entire worldwide population,
and offspring spawned in the Sargasso Sea have the same random chance of ending up in any
watershed between Florida and Maine. Based on monitoring data at the downstream South
Berwick eelway, we expect thousands of juvenile eel to use upstream facilities at the Project.
The type of eelway(s) likely to be used at the site has been shown to be capable of passing nearly
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20,000 eels;*? therefore, the Service expects it can accommodate the annual movement of eels
on the Salmon Falls River.

As noted in Section 4.4.2, the anticipated alosine population for the Project’s impoundment is
approximately 1.595 American shad and 12,425 river herring. A standard 4-foot-wide Denil fish
ladder has an annual biological capacity of approximately 25,000 adult American shad, 12,000
Atlantic salmon, or 200,000 adult river herring (USFWS 2019). Given these capacities, a single
4-foot Denil ladder (or equivalent), installed at a slope of 1:8 (vertical: horizontal) or milder,
should be sufficient to pass the design populations of the target species for the foreseeable future.

11.3 FISH PASSAGE OPERATING PERIODS

Fishways shall be operational during the migration windows for target species present. The
migratory season for diadromous fish has been studied for the major rivers of the Northeast
(Facey and Van Den Avyle 1987, page 7; Mullen et al. 1986; Weiss-Glanz et al. 1986; Loesch
1987; ASMFC 2000, page 8; Saunders et al. 2006, page 539; ASMFC 2009, page 9; Shepard
2015; Eyler et al. 2016.) The season depends on geographic location, water temperature, river
flow, and other habitat cues. These dates may change based on new information, evaluation of
new literature, and agency consultation. Based on data from nearby watersheds, approved fish
passage protective measures shall be operational during the migration windows identified in
Table 1 (below).

Table 1. Summary of migration periods for which fish passage will be provided.
Species Upstream Migration Period | Downstream Migration
Period
Alosines: American shad, April 15— July 15 June 1 — November 15
river herring
American eel May 1 — October 31 August 15 — November 15

114 FISHWAY OPERATION AND MAINTENANCE PLAN

Within 12 months of license issuance, the Licensees will prepare and provide to the Service,
NHFGD, MEDIFW, MDMR, and the National Marine Fisheries Service, a Fishway Operation
and Maintenance Plan (FOMP) covering all operations and maintenance of the upstream and
downstream fish passage facilities in operation at the time. The FOMP shall include:

a. a schedule for routine fishway maintenance to ensure the fishways are ready for
operation at the start of the migration season;

b. procedures for routine upstream and downstream fishway operations; and

C. procedures for monitoring and reporting on the operation and maintenance of the

facilities as they affect fish passage.

125 1n 2016, over 18,000 juvenile eels were counted passing an eel ramp at the Holyoke
Project (FERC No. 2004).
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The FOMP shall be submitted to the Service for review and approval prior to submitting the
FOMP to the Commission for its approval. Thereafter, the Licensees will keep the FOMP
updated on an annual basis, to reflect any changes in fishway operation and maintenance planned
for the year. If the Service requests a modification of the FOMP, the Licensee shall amend the
FOMP within 30 days of the request and send a copy of the revised FOMP to the Service. Any
modifications to the FOMP by the Licensees will require the approval of the Service prior to
implementation and prior to submitting the revised FOMP to the Commission for its approval.

The Licensees shall provide information on fish passage operations and project generating
operations that may affect fish passage, upon written request from the Service or other resource
agencies. Such information shall be provided within 10 calendar days of the request, or upon a
mutually agreed upon schedule.

11.5 INSPECTION

The Licensees shall provide access to the project site and to pertinent project records to Service
personnel and its designated representatives, for the purpose of inspecting the fish passage
facilities and to determine compliance with the Prescription.

11.6 SCHEDULING

Timely construction, operation, maintenance, and measures for upstream and downstream fish
passage, including studies and evaluations, are necessary to ensure their effectiveness and to
achieve restoration goals. Therefore, the Licensees shall notify, and obtain approval from, the
Service for any extension to comply with prescribed conditions.

11.6.1 IMPLEMENTATION

The Licensees shall develop design plans for fishways and submit these plans to the Service and
other resource agencies for review and approval during conceptual, 30 percent, and 90 percent
design stages. This will ensure safe, timely, and effective fishway passage is designed and
constructed on a timely schedule to meet the implementation dates indicated below. Designs
shall be consistent with the 2019 Fish Passage Engineering Design Criteria Manual (USFWS
2019, entire) or updated version.

The Licensees shall adhere to the following dates for installing fishways:

a. The upstream anadromous fish systems are to be operational no later than March 15 of
the fourth calendar year after permanent volitional upstream fishways for American shad
and river herring become operational at the downstream Rollinsford Hydroelectric
Project (FERC No. 3777).

b. The downstream anadromous fish and downstream eel passage system is to be
operational within 3 years of license issuance.

c. The upstream eel passage systems are to be operational after the upstream anadromous
fish systems are installed, within 4 years of license issuance.
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For upstream and downstream anadromous fish and downstream eel passage systems, the
Licensees shall adhere to the following design milestone schedule:

a. conceptual designs 15 months prior to the start of construction;
b. 30 percent design 12 months prior to the start of construction; and
c. 90 percent design and Basis of Design Report 3 months prior to the start of construction.

The Licensees shall adhere to the following design milestone schedule for the upstream eel
passage system(s):

a. 30 percent designs 4 months prior to the start of construction, and following delivery of
the eelway siting survey report; and

b. 90 percent designs 2 months prior to the start of construction.

Following approval by the Service and other resource agencies, the Licensees shall submit final
design plans to the Commission for its approval and prior to the commencement of fishway
construction activities. Once the fishways are constructed, final as-built drawings that accurately
reflect the Project as constructed shall be filed with the Service, the other resource agencies, and
the Commission.

11.7 FISH PASSAGE EFFECTIVENESS MEASURES

Effectiveness testing of both upstream and downstream American eel and anadromous fish
passage is critical to evaluating passage success, diagnosing problems, determining when fish
passage modifications are needed, and what modifications are most likely to be effective over the
term of the license.

11.7.1 FISHWAY EFFECTIVENESS MONITORING PLAN

The Licensees must develop a Fishway Effectiveness Monitoring Plan (FEMP) in consultation
with, and requiring approval by, the Service. The FEMP will contain plans for ensuring (1) the
effectiveness of upstream anadromous, upstream eel, downstream anadromous, and downstream
eel passage measures required pursuant to Section 11.8 through 11.11; and (2) that the minimum
bypass flow that provides safe, timely, and effective downstream passage to emigrating
diadromous species (i.e., does not strand fish). The FEMP shall be submitted to FERC for
approval 6 months prior to the implementation dates for installing upstream anadromous fish
systems specified in Section 11.6.1.

The Licensees shall begin implementing effectiveness testing measures at the start of the first
migratory season after a fishway(s) are operational and shall conduct quantitative fish passage
effectiveness testing and evaluation for a minimum of 2 years. If the Service requests a
modification of the FEMP, the Licensees shall amend the FEMP within 30 days of the request
and send a copy of the revised FEMP to the Service and resource agencies. Any modifications to
the FEMP by the Licensee will require approval by the Service prior to implementation.
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The Licensee will submit yearly interim study reports to the Service following the conclusion of
each study year. The interim reports for upstream passage studies will be submitted to the
Service by February 15 following each study year. The final study report will be submitted to the
Service within 6 months after the completion of the study. The final study report will include
methods, data analysis, results, an assessment of any factors or potential problems hindering
passage effectiveness, and provide recommended modifications to achieve safe, timely and
effective passage. In conjunction with submitting the final study report, the Licensee will also
provide electronic copies of all data collected from studies to the Service.

The Licensees shall meet annually, in the late fall, with the Service and the other resource
agencies to report on the occurrence of fish passage maintenance and operations, monitoring
results, and review of the operating plan. Any changes and planned maintenance must be
completed prior to the start of the next migratory season.

11.8 UPSTREAM ANADROMOUS PASSAGE

1. The Licensees shall construct, operate, and maintain upstream fish passage facilities that pass
anadromous fish species in a safe, timely and effective manner. Based on the best scientific
information available at this time, these fishways could satisfy the standard of safe, timely,
and effective: a technical fishway from the Project’s tailrace, a technical fishway at the
Project’s dam, or a nature-like fishway (NLF) at the Project’s dam.'?® At the lowest end of its
operating range, any NLF should be designed to meet Service criteria for depth, velocity, and
pool size (USFWS 2019) while passing the minimum required flows in the bypass; additional
bedrock modifications may be necessary to extend the operating range during periods of
moderate spill.

2. The size of the fishway shall accommodate the anticipated production potential of the Lower
Great Falls impoundment: 12,425 river herring, 1,595 shad, and approximately 500 resident
or target species. A standard 4-foot-wide Denil fish ladder is estimated to have an annual
biological capacity of 25,000 adult American shad, 12,000 Atlantic salmon, or 200,000 adult
river herring (USFWS 2019). Given these capacities, a single 4-foot Denil ladder (or
equivalent), installed at a slope of 1:8 (vertical:horizontal) or milder, should be sufficient to
pass the design populations of target species.

3. The design elements (e.g., slope, pool/slot size, attraction water) of the fishway shall ensure
successful passage of river herring and American shad. The fishway shall operate for the full
range of design flows based on the migratory season for each species in accordance with
provisions of Section 11.3.

4. The fishway shall be constructed and operational by March 15 of the fourth calendar year
after permanent volitional upstream fishways for American shad and river herring become
operational at the downstream Rollinsford Hydroelectric Project (FERC No. 3777).

126 Nature-like fishways (NLF) are structures designed to mimic the natural functions
and/or aesthetics of a river; NLF can include, but are not limited to, simple bedrock modification,
weir placement, rock ramps, etc.
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5. Fishway design shall be consistent with the Service’s 2019 Fish Passage Engineering Design
Criteria Manual (USFWS 2019, entire) or updated version.

Justification

The Salmon Falls River, in the vicinity of the Project, once supported runs of diadromous species
including alosines (Odell et al. 2006; Old Berwick Historical Society 2020) and existing FMPs
call for restoring access to historical spawning and rearing habitat. Currently, alosines are
provided freshwater access to the Salmon Falls River via the South Berwick Dam at the head-of-
tide. Approximately 16,418 river herring passed South Berwick in 2019, and 24,571 river herring
passed South Berwick in 2018 (M. Dionne, NHFGD, personal communication, May 22, 2020).

The Offer of Settlement for the downstream Rollinsford Hydroelectric Project includes
provisions for interim upstream passage for alosines via trap and track and the future installation
of volitional passage facilities.*?” The Lower Great Fall Project will impede migratory movement
of river herring and American shad in the Salmon Falls River.

Fish passage at the Lower Great Falls Project, along with the implementation of passage
measures at the downstream Rollinsford Project will provide approximately 4.1 river miles of
available habitat to anadromous fish in the Salmon Falls River.

11.9 UPSTREAM AMERICAN EEL PASSAGE

1. The Licensees shall construct, operate, and maintain upstream fish passage
facilities that provide safe, timely, and effective upstream passage for American eel.
2. In order to determine proper siting of the upstream eelway(s), the Licensees shall conduct

a two-season upstream eel ramp siting survey beginning the first full passage season after
license issuance. Based on results of that survey, the Licensees shall, in consultation with
the Service and other resource agencies, determine optimal locations for siting permanent
upstream eelway(s).

3. Permanent eelway(s) shall be operational no later than May 1 of the second
calendar year after the siting surveys are complete.

4. The upstream facilities shall be designed in consultation with the resource agencies, and
the resource agencies shall review the 30 percent and 90 percent drawings.

5. The designs shall be consistent with the Service’s 2019 Fish Passage Engineering Design

Criteria Manual (USFWS 2019, entire) or updated version.
Justification

Dedicated upstream eel passage is necessary to provide access to rearing habitat upstream of the
Project throughout the migratory eel passage season. Count data at South Berwick, as well as a
study performed as part of the Rollinsford Project’s licensing proceeding (Gomez and Sullivan
2019), and Appendix D of the Project’s FLA, document eel are downstream of the Lower Great
Falls Dam. Upstream migrating juvenile eel can be effectively passed at hydroelectric projects
(Solomon and Beach 2004, entire).

127 Accession Number: 20210305-5218.
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Because the Project includes a bypass reach that will have a continuous flow, there are two
potential areas of attraction for up-migrating eel: in the vicinity of the powerhouse and at the
base of the dam. Therefore, more than one eelway may be needed to provide effective passage.
The most suitable location(s) for permanent eelway(s) should rely on empirical data which will
be collected during the siting surveys.

11.10 DOWNSTREAM AMERICAN EEL PASSAGE

1. The Licensees shall construct, operate, and maintain a downstream eel passage and
protection system that provides safe, timely, and effective downstream passage for
American eel.

2. The Licensees shall implement, as an interim measure, targeted nighttime turbine

shutdowns to protect emigrating eel during the first year of license issuance. Turbine
shutdowns shall occur from dusk to dawn for three consecutive nights following rain
accumulations of 0.50 inch or more, as measured at the Project, over a 24-hour period.
Turbine shutdowns should occur during the duration of the downstream eel passage
season in accordance with provisions of Section 11.3.

3. The Licensees shall implement permanent downstream eel passage and protection
measures within 3 years of license issuance.
4, Pursuant to the conditions provided herein, the Licensee shall develop a plan to provide

permanent downstream eel passage and protection, in conformance with the Downstream
Implementation Schedule specified in 11.6.1. The plan, including the design of
permanent eel passage facilities and/or operational measures and permanent downstream
alosine passage, shall be developed in consultation with, and require approval by, the
Service

Justification

Dedicated downstream fish passage facilities are necessary to protect diadromous species
emigrating past the Project. State-led fisheries surveys as well as an upstream eel passage
assessment performed at Lower Great Falls in 2020 (Gomez and Sullivan 2020) indicate eel are
present upstream of the Project’s dam. The eel population inhabiting the river upstream of the
Project will increase over time as upstream eelway(s) become operational. Absent passage and
protection measures, outmigrating silver eel are be susceptible to impingement and/or
entrainment. Estimated project-specific survival rates indicate eel would sustain high mortality
rates should they pass through the Project’s turbines. 14 Facilities and/or measures to provide
safe downstream passage for eel are needed as they migrate through the Project on their
spawning migration to the Sargasso Sea. Downstream migrating adults and juvenile diadromous
fish can effectively be protected from project operation impacts that result in injury and mortality
(NMFS 2012; USFWS 2019).
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11.11 DOWNSTREAM ANADROMOUS FISH PASSAGE

1. The Licensees shall construct, operate, and maintain a downstream passage and
protection system that provides safe, timely, and effective downstream passage for
both spent juvenile and adult anadromous fish.

2. The Licensees shall implement permanent downstream alosine passage and
protection measures within 3 years of license issuance.
3. Pursuant to the conditions provided herein, the Licensees shall develop a plan to provide

permanent downstream alosine passage and protection, in conformance with the
Downstream Implementation Schedule specified in 11.6.1. The plan, including the design
of permanent downstream alosine passage and permanent eel passage facilities and/or
operational measures, shall be developed in consultation with, and require approval by,
the Service.

Justification

Dedicated fish passage facilities are necessary to protect diadromous species emigrating past the
Project. Downstream migrating adult and juvenile alosines are exposed to project-related impacts
(Franke et al. 1997). Estimated project-specific survival rates indicate alosines would sustain a
high level of entrainment and mortality should they pass through the Project’s turbines.15 Unless
river flows are being spilled at the Project, or fish utilize the minimum flow cutout in the
flashboards as a means of passage, there is no alternative downstream route of passage.
Therefore, facilities to provide safe downstream passage for alosines are needed as they emigrate
through the Project on their way back out to sea. Downstream emigrating adults and juvenile
diadromous fish can effectively be protected from project operation impacts that result in injury
and mortality (NMFS 2012; USFWS 2019).
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APPENDIX O

MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION WATER QUALITY
CERTIFICATION

Conclusions

The Applicants have provided sufficient evidence and the Department finds and determines that
as the Applicants propose to operate the Project the DO concentrations in the Salmon Falls River
downstream of the Lower Great Falls dam, specifically in the bypass reach and tailrace, will
meet or exceed 5 ppm standard 30-day average concentration standard of 6.5 ppm at 22 degrees
centigrade. Therefore, the Salmon Falls River downstream of the dam meets Class C numeric
water quality standards for DO. Further, the Applicants have provided sufficient evidence and
the Department finds and determines that as the Applicants propose to operate the Project the
DO concentrations in the Lower Great Falls impoundment can reasonably be expected to meet or
exceed state water quality standards for DO, provided the Applicants comply with the following
Conditions, in addition to the Standard Conditions attached to this approval:

A. Upon issuance of a new FERC license, the Applicants shall implement the Water
Quality Mitigation and Enhancement Plan.

B. Five years after implementation of the Water Quality Mitigation and Enhancement
Plan, the Applicants shall consult with the Department and review the effectiveness of the
Plan. If implementation of the Plan has not resulted in compliance with the State’s water
quality standards for dissolved oxygen, the Applicants shall submit a revised Plan to the
Department for review and approval, and then implement the revised Plan to bring
operation of the Project into compliance with these water quality standards.

Therefore, the Department approves the water quality certification of the City of Somersworth
and Green Mountain Power Corporation and certifies, pursuant to Section 401 of the Clean
Water Act, that there is a reasonable assurance that the continued operation of the Lower Great
Falls Hydroelectric Project, as described above, will comply with the applicable Class C water
quality standard for dissolved oxygen.
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APPENDIX P

NEW HAMPSHIRE DEPARTMENT OF ENVIRONMENTAL SERVICES WATER
QUALITY CERTIFICATION

CERTIFICATION CONDITIONS
Unless otherwise authorized or directed by NHDES, the following conditions shall apply:

E-1. Effective Date and Expiration of Certification: This certification shall become
effective on the date of issuance and shall remain effective for the term of the federal
license permit. Should the federal authority deny a license or permit, the certification
become null and void.

E.2. Conditions in Federal License or Permit: Conditions of this certification shall become
conditions of the federal license or permit (U.S.C. § 1314(d)).

(For an explanation and citations, see Fact C-2 and Finding D-1.)

E.3  Compliance with Water Quality Standards: The Activity shall not cause or contribute
to a violation of New Hampshire surface water quality standards.

(For an explanation and citations, see Facts Fact C-2, C-55, and Finding D-14.)

E.4. Proposed Modifications to the Activity: The Applicant shall consult with and receive
prior written approval from NHDES regarding any proposed modifications to the
Activity that could have a significant or material effect on the findings or conditions of
this certification, including any changes to operation of the Activity. If necessary, to
assure compliance with New Hampshire surface water quality standards and associated
management objectives, NHDES may alter or amend this certification in accordance with
condition E-5.

(For an explanation and citations, see Fact C-2 and Finding D-11.)

E.5. Modification of Certification: The conditions of this certification may be altered or
amended at any time by NHDES to assure compliance with New Hampshire surface
water quality standards and associated management objectives, when authorized by law,
and, if necessary, after notice and opportunity for hearing.

(For an explanation and citations, see Fact C-2 and Finding D-11.)
E.6. Reopening of License: NHDES reserves the right to request, at any time, that FERC

reopen the license to consider modifications to the license to assure compliance with New
Hampshire surface water quality standards.
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E-7.

E.8.

E.9

E.10

Compliance Inspections: In accordance with applicable laws, the Applicant shall allow
NHDES to inspect the Activity and affected surface waters to monitor compliance with
the conditions of this certification.

(For an explanation and citations, see Fact C-2 and Finding D-11.)

Transfer of Certification: Should this certification be transferred to a new owner,
contact information for the new owner (including name, address, phone number and
email) shall be provided to NHDES within 30 days of the transfer.

NHDES Water Use Registration and Reporting: The Applicant shall register, measure,
and report all withdrawals and discharges with the NHDES Water Use Registration and
Reporting Program (WURRP) in accordance with RSA 488:3 and its supporting
regulations in Env-Wq 2102 and submit, if necessary, a water conservation plan in
accordance with Env-Wq 2101.24.

(For an explanation and citations, see Fact C-2 and Findings D-11 and D-47.)

Flow / Impoundment Management: The following requirements (items a. through e.)
may be temporarily modified if required by operating emergencies beyond the control of
the Applicant, as specified below, or as allowed in the approved Flow/Impoundment
Compliance Monitoring Plan (FICMP) that is required by Condition E-12 of this
Certification.

a. Instantaneous Run-of-River Flow: The Applicant shall operate the Activity in an
instantaneous run-of- river mode whereby inflow to the Project equals outflow from
the Project at all times and water levels above the dam are not drawn down for the
purpose of generating power. Run-of-river operation may be temporarily modified if
required by operating emergencies beyond the control of the Applicant or for short
periods upon mutual agreement between NHDES, the New Hampshire Fish and
Game Department (NHFGD), the U.S. fish and Wildlife Service (USFWS), the
National Marine Fisheries Service (NMFS), the Maine Department of Environmental
Protection (MEDEP), the Maine Department of Marine Resources (MDMR) and the
Maine Department of Inland Fisheries and Wildlife (MEDIFW).

(For an explanation and citations, see Fact C-2 and Findings D-11 and D-41.)

b. Bypass Reach Conservation Flows: The Applicant shall comply with the following
bypass reach conservation flow requirements.

1. The Applicant shall provide a minimum continuous conservation flow in the
bypass reach of 37 cfs, or inflow, whichever is less. Subject to approval by
NHDES and NHFGD, this criterion may be modified as part of the USFWS’s
Fish Passage Prescription (see Condition E-13) in order to conform to the
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C.

USFWS’s fish passage design guidelines'?®, or other guidelines acceptable to the
USFWS.

2. The manner in which the bypass flow is released to the bypass reach shall be
acceptable to NHDES, NHFGD and USFWS. The Applicant shall provide
evidence within 60 days of receiving a written request from NHDES (or other
date acceptable to NHDES), that demonstrates, to the satisfaction of NHDES and
NHFGD, that the bypass reach conservation flow is being provided. Such
evidence may include, but is not limited to, hydraulic calculations and instream
flow measurements.

3. The method and supporting information for passing the bypass conservation flows
into the bypass reach, including any future modifications, shall be included in the
Flow / Impoundment Compliance Monitoring Plan (see Condition E-12).

4. Flow in the bypass reach shall comply with New Hampshire surface water quality
criteria, including, but not limited to, dissolved oxygen (Env-Wq 1703.07 — see
Fact C-30).

(For an explanation and citations, see Fact C-2 and Findings D-11 and D-45.)

Impoundment Water Level: The target impoundment water elevation under normal
operating conditions shall be the top of the flashboards (elevation 106.4 feet NGVD
29) plus any additional elevation required to pass the bypass reach conservation flow.
The Applicant shall minimize the magnitude and frequency of fluctuations in the
impoundment to the maximum extent practicable and shall not draw the water level in
the impoundment down for the purpose of generating power. This requirement may
be modified upon mutual agreement between NHDES, NHFGD, USFWS, MEDEP,
MDMR and MEDIFW. If requested by NHDES, the Applicant shall submit a plan for
NHDES approval to minimize the magnitude and frequency of impoundment
fluctuations to the maximum extent practicable, due to factors that may include, but
are not limited to, Project power generation and flashboard failure. The plan shall be
submitted to NHDES within 90 days (or other date acceptable to NHDES) of when
the NHDES issues the written request. The Applicant shall then implement the
NHDES approved plan.

(For an explanation and citations, see Fact C-2 and Findings D-5, D-11 and D-42.)

Impoundment Refill Procedure: When refilling the impoundment after drawdown
for maintenance or emergencies, the Applicant shall release 90% of the inflow
downstream to the Salmon Falls River and utilize the remaining 10% of inflow to
refill the impoundment. During impoundment refill, the bypass reach conservation
flow specified in Condition E-10b shall be maintained. This refill procedure may be

128 USFWS (U.S. Fish and Wildlife Service). 2019. Fish Passage Engineering Design
Criteria. USFWS, Northwest Region R5, Hadley, Massachusetts. 135 pages + Appendices.
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modified upon mutual agreement between NHDES, NHFGD, USFWS, MEDEP,
MDMR and MEDIFW.

(For an explanation and citations, see Fact C-2 and Findings D-11 and D-43.)

Drawdown Procedure for Scheduled Maintenance: When drawing the water level
in the impoundment down for scheduled maintenance, the Applicant shall lower the
impoundment water level no more than six (6) inches per day. During impoundment
drawdown, the bypass reach conservation flow specified in Condition E-10b shall be
maintained. This drawdown procedure may be modified upon mutual agreement
between NHDES and NHFGD

(For an explanation and citations, see Fact C-2 and Findings D-11 and D-44.)

E.11. Flow/Impoundment — Notification and Annual Report: The Applicant shall comply
with the following notification and reporting requirements:

a.

b.

If the Activity causes a deviation from the flow/ impoundment management
requirements in Condition E-10, the Applicant shall notify NHDES, NHFGD,
USFWS, MEDEP, MDMR and MEDIFW no later than 24 hours after each such
incident. The notification shall include, to the extent known, an explanation as to why
the deviations occurred, a description of corrective actions taken, and how long it will
take until operations will comply with Condition E-10.

Within 45 days after each incident, the Applicant shall submit a report to NHDES,
NHFGD, USFWS, MEDEP, MDMR and MEDIFW that contains, to the extent
possible, the cause, severity, and duration of the incident, any observed or reported
adverse environmental impacts from the incident, pertinent data and a description of
corrective measures.

By April 1 of each year (beginning the first April after the date the FERC license is
reissued), the Applicant shall submit to NHDES, NHFGD, USFWS, MEDEP,
MDMR and MEDIFW a summary report for the previous calendar year with
appropriate tables, graphs, text and supporting documentation that demonstrates
compliance with the flow/ impoundment management requirements in Condition
E-10. Where excursions occurred, the summary shall indicate when the excursion
occurred, the duration of the excursion and a description of corrective actions taken to
prevent such excursions from reoccurring.

(For an explanation and citations, see Fact C-2 and Finding D-11)

E.12 Flow/Impoundment Compliance Monitoring Plan (FICMP): Within 90 days of
license issuance (or other date acceptable to NHDES) the Applicant shall develop, file
and implement a flow and impoundment level monitoring and compliance plan (FICMP)
that, as a minimum, includes the following:

a.

a description of the level of manual, automatic, on-site and remote operation;
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b. a detailed description of how the Project will be operated under all conditions (i.e.,
under normal operating conditions as well as during low flow, high flow,
maintenance and emergency conditions) to maintain compliance with the flow and
impoundment level management requirements in Condition E-10;

c. adescription of how the bypass conservation flow will be maintained during
scheduled drawdowns and the minimum impoundment level that will pass the
conservation flows (including calculations);

d. adescription of the mechanisms and structures (i.e., type, location and accuracy of all
flow and impoundment elevation monitoring equipment and gages) to be used for
maintaining compliance with operational requirements;

e. set point elevations for turning turbines on and off;?°
f. procedures for maintaining and calibrating monitoring equipment;

g. rating curves and calculations for all methods of releasing flow downstream
(including a working excel spreadsheet);

h. procedures for collecting and recording continuous data (i.e., no less frequent than
hourly and preferably every 15 minutes) on inflow, flow releases at the Project (i.e.,
conservation flows in the bypass reach, spillage and turbine discharge), and
impoundment levels.

The FICMP, including any proposed revisions, shall be developed in consultation with
NHDES, NHFGD, USFWS, MEDEP, MDMR and MEDIFW, and submitted to NHDES
for review and approval. The FICMP shall be kept up-to-date so that it reflects current
operation. When revisions are made, the Applicant shall submit the updated FICMP to
NHDES for approval within 10 days (or other date acceptable to NHDES) of making the
revisions. If NHDES requests the FICMP to be updated, the Applicant shall submit the
updated FICMP to NHDES for approval within 30 days (or other date acceptable to
NHDES) of receiving a written request from NHDES to update the FICMP. The
Applicant shall implement the approved FICMP.

(For an explanation and citations, see Fact C-2 and Findings D-11 and D-46.)

E-13. Fish Passage: The Applicant shall comply with the USFWS’ “Preliminary Prescription
for Fishways” (which includes prescriptions for upstream and downstream passage for
anadromous fish and American eel - see Finding C-59), and any modifications made to
the preliminary prescriptions that are acceptable to the USFWS, NHFGD and NHDES.
Unless modifications are made that are acceptable to USFWS, NHFGD and NHDES,
upstream and downstream fish passage protective measures shall be operational during
the periods shown in the following table.

129 Set point elevations for providing conservation flows should account for the accuracy
of the pond level sensor equipment. For example, if the accuracy is +/- 0.01 feet, the sensor
should be set 0.01 feet above the elevation determined.
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Species Upstream Migration Period | Downstream Migration
Period

Alosines, American shad, April 15— July 15 June 1 — November 15

river herring

American eel May 1 — October 31 August 15 — November 15

E-14.

E-15.

(For an explanation and citations, see Fact C-2, and Findings D-11, and D-48 through
D-54.)

Water Quality Improvement Plan (WQIP): Within 90 days of License issuance by
FERC (or other date acceptable to NHDES) the Applicant shall submit a WQIP to
NHDES for approval. The goal of the WQIP is for Project influenced waters (i.e., the
Project impoundment, bypass reach and tailrace) to comply with New Hampshire surface
water quality standards for parameters that can be influenced by the Project. If the
riverine segment immediately upstream (and beyond the influence) of the Project
impoundment is not meeting water quality standards for any of those parameters, the goal
is for water quality in the Project influenced waters to not be any worse than in the
upstream riverine segment. Parameters that can be influenced by the Project include, but
are not limited to, DO, temperature, pH, nutrients, chlorophyll-a and secchi disk. The
WQIP shall include proposed measures to achieve the goals, a plan to monitor the
effectiveness of the improvement measures and a schedule for measure implementation,
monitoring to determine the effectiveness of the implemented measures, and submittal of
reports to NHDES for approval that includes a summary of the implementation measures,
monitoring results (with supporting information including a working spreadsheet if
requested by NHDES) and recommendations for next steps. The Applicant shall then
implement the approved WQIP. NHDES reserves the right to require a new or updated
WQIP should improvement measures not prove to be effective and/or new water quality
issues arise. In such cases, the Applicant shall submit a new or updated WQIP within 90
days (or other date acceptable to NHDES) of when the Applicant receives a written
request from NHDES to submit a new or updated WQIP for NHDES approval. The
Applicant shall incorporate any changes to Project operation included in the approved
WQIP, in the Flow/Impoundment Compliance Monitoring Plan (FICMP) and submit the
updated FICMP to NHDES for approval as specified in Condition E-12.

(For an explanation and citations, see Fact C-2 and Findings D-11, D-14 and D-38.)

Long Term Water Quality Monitoring and Reporting: Unless otherwise authorized
by NHDES, the Applicant shall conduct water quality monitoring in the Salmon Falls
River every five years beginning the fifth year after issuance of the FERC license and
ending five years prior to the expiration of the issued license. The purpose of the
monitoring is to 1) determine the future effects of Project operation during the duration of
the issued license, both spatially and temporally (in terms of flow, impoundment
elevation and power generation) on water temperature and dissolved oxygen (mg/L and
percent saturation), 2) to compare results to New Hampshire surface water quality
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E-16.

standards, and 3) to determine if additional changes in Project operation are necessary to
comply with surface water quality standards.

At least 90 days prior to monitoring in each year monitoring is conducted, the Applicant
shall submit a monitoring and reporting plan to NHDES for review and approval that
describes, in detail, how, when and where monitoring will be conducted, and results
reported. The Applicant shall then implement the NHDES approved plan. Unless
otherwise authorized or directed by NHDES, the plan shall specify that monitoring that
year shall last for at least five weeks and include periods of relatively low flows and high
temperatures as well as times when the Project is, and is not, generating power.
Continuous (i.e., every 15 minutes) monitoring of temperature and dissolved oxygen
(mg/L and percent saturation) shall be conducted in the riverine reach just upstream of
the Project impoundment, at the deep spot of the Project impoundment, the Project
tailrace and the Project bypass reach and vertical profiles for temperature and dissolved
oxygen shall be conducted each week at the deep spot of the impoundment. Continuous
(i.e., every 15 minutes) estimates of impoundment elevation, inflow, tailrace flow, bypass
reach flow and generation shall also be provided.

By December 31st of each year that monitoring is conducted, the Applicant shall submit
a report and supplemental information that clearly demonstrates via text, tables and plots,
the spatial and temporal effect of Project operation (in terms of inflow and flow in the
bypass reach and tailrace, impoundment elevation and power generation) on surface
water quality and if New Hampshire surface water quality standards are met. Results of
quality assurance/quality control checks (calibration, hand-held meter checks, duplicates,
etc.) and identification of any deviations from the monitoring and reporting plan shall be
clearly identified. In addition to the report, water quality (including uncorrected and any
corrected data), continuous impoundment elevation, and continuous flow data (including
calculations) should be provided in a working MS Excel workbook or other database
acceptable to NHDES. The Applicant shall also enter all data into the NHDES
Environmental Monitoring Database (EMD) within 120 days of when monitoring is
completed in each year monitoring is conducted.

Should monitoring indicate that water quality standard excursions persist, the Applicant
shall consult with NHDES and, if requested by NHDES in writing, submit a new or
updated Water Quality Improvements Plan (WQIP) in accordance with Condition E-14.

(For an explanation and citations, see Fact C-2, and Findings D-11, D-14, D-38 and
D-39)

Invasive Species Control: If NHDES notifies the Applicant in writing that invasive
species control efforts are needed in the river segments impacted by Project operation, the
Applicant shall assist by seeking funding for implementation of control efforts and by
temporarily modifying Project operation as necessary to facilitate those control efforts.

(For an explanation and citations, see Fact C-2, and Findings D-11 and D-55.)
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