Brookfield
Renewable U.S.

December 2, 2024
VIA E-FILING

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

Washington, D.C. 20426

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

Dear Secretary Reese:

Pursuant to the Commission’s regulations at 18 Code Federal Regulations (CFR) Section 5.13, Brookfield
White Pine Hydro LLC (BWPH) herein files the Revised Study Plan (RSP) for the relicensing of the
Brunswick Hydroelectric Project (FERC No. 2284). A Proposed Study Plan (PSP) was filed on August 2,
2024, and study plan meetings were held on August 28 and October 9, 2024. BWPH received comments
on the PSP from the National Marine Fisheries Service, United States Fish and Wildlife Service, National
Park Service, Maine Department of Marine Resources, Friends of Merrymeeting Bay, and the
Merrymeeting Bay Chapter of Trout Unlimited. The RSP addresses the comments received.

BWPH is providing a copy of the RSP to the appropriate federal and state agencies, Native American
tribes, local governments, and members of the public likely to be interested in the proceeding, as set forth
on the attached distribution list. Per the Commission’s regulations, 18 CFR. Section 5.13, comments on
the RSP are due to the Commission within 15 days of this filing (December 17, 2024)

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

Sincerely,

Michael Scarzello
Manager, Licensing
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1 INTRODUCTION

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

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

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

1. National Marine Fisheries Service (NMFS)

2. National Park Service (NPS)

3. United States Fish and Wildlife Service (USFWS)

4. Maine Department of Environmental Protection (MDEP)

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

6. Maine Department of Marine Resources (MDMR)

7. Town of Brunswick

8. Friends of Merrymeeting Bay (FOMB)

9. Merrymeeting Bay Chapter of Trout Unlimited (MMBTU)
FERC subsequently issued Scoping Document 2 (SD2) on July 29, 2024. In accordance with the ILP
requirements and SD2 process plan and schedule, BWPH filed a Proposed Study Plan (PSP) on August 2,
2024, and held study plan meetings on August 28 and October 9, 2024. BWPH received comments on the
PSP from the NMFS, USFWS, NPS, MDMR, FOMB, and the MMBTU (Appendix B).
This document serves as the BWPH’s Revised Study Plan (RSP), which addresses the study requests and

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

1. Water Quality Assessment

2. Tailwater Benthic Macroinvertebrate Study

3. Computational Fluid Dynamics Modeling

4. Upstream and Downstream Fish Passage Alternatives Study
5. Visual Surveys of Upstream American Eel Movements

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

8. Evaluation of Stranding Risk/Bathymetry Study

9. Mussel Survey

10. Recreation Study

11. Historic Architectural Survey

12. Prehistoric and Historic Archeological Resources Survey

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

In accordance with the schedule contained within FERC’s SD2, comments on the RSP must be filed with
the Commission by December 17, 2024. The Commission will then issue its Study Plan Determination no
later than January 1, 2025.

1.1 Study Plan Meeting

BWPH held PSP meetings required by the ILP (18 CFR § 5.12) on August 28 and October 9, 2024, via
webinar. The purpose of the PSP meetings was to clarify the intent and contents of BWPH’s PSP, share
initial information or study responses, and identify any outstanding issues with respect to the PSP.

1.2 Comments on the Proposed Study Plan

Comments on BWPH’s PSP (including any revised information or study requests) were received from
NMFS, USFWS, NPS, MDMR, FOMB, and MMBTU. Table 1.2-1 provides a summary of the comments
received as well as BWPH’s responses.
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Table 1.2-1: PSP Comment Responsiveness Summary

Stakeholder |

Comments

| BWPH Response

Computational Fluid Dynamics and Two-Dimensional Hydraulic

Modeling

USFWS-1

At the PSP follow-up meeting, resource agency staff suggested that Brookfield extend the area of the CFD modeling to include
the area upstream of the dam up to the island located in the Androscoggin River and to conduct 2D modeling in the bypassed
reach below the project spillway. Brookfield staff agreed to these proposed modifications, and the RSP should reflect this.

See Section 5.2.1 and Figure 5.2.1.5-1, as discussed at the October 9, 2024, PSP
meeting, BWPH revised the Computational Fluid Dynamics and Two-Dimensional
Modeling study plan to include the area upstream of the dam to the island. BWPH
also revised the study plan to include 2-D modeling in the channel downstream of the
spillway in areas appropriate for informing potential for attraction and fish passage
into that channel (see Figure 5.2.1.5-2).

MMBTU-1

The study parameters need to include data to allow for consideration of a Nature-Like Fishway: In the PSP’s Section 5.2.1
Computational Fluid Dynamics Modeling - Upstream and Downstream Passage Study, the study parameters for measurement
locations downstream are limited to the powerhouse tailrace and do not include downstream flows immediately below the 400 ft
section of the dam that acts as an overflow spillway. See Figure 5.2.1.5-1: Proposed CFD Model Extents in the PSP (copied
below).

Our concern is that this limitation precludes analysis of flow dynamics and geomorphology below the spillway which is actively
passing water most of the year and at times may be creating unintentional attraction flows. Therefore, the ability to consider a
Nature-Like-Fishway (NLF) that mimics a more natural environment for fish passage as an alternative fishway design in that very
large section of river will be severely limited by lack of data from the currently proposed studies.

See response to USFWS-1.

MDMR-1

As discussed, and agreed to by BWPH during the October 9, 2024 follow-up study plan meeting, MDMR supports the extension
of the CFD model extent further upstream to approximately 43.918496 N, -69.970748 W. We also request that BWPH conduct a
2D CFD model in the reach below the spillway to further evaluate flow conditions and potential for false attraction in this
location. MDMR is not aware of any information on flow conditions in the reach below the spillway. This information is
important to understand potential for stranding, false attraction, and will help inform potential changes to operations at the project.
For example, if the upstream behavior study finds that fish are attracted to the falls below the spillway reach, a 2D CFD model of
the reach will allow us to compare flows with the tailrace and recommend changed operations to redirect flow. In addition, 2D
CFD modeling in the reach below the spillway will identify areas that are and areas that are not suitable for upstream migration
for juvenile eels, which will add to information collected in the upstream eel study and identify if a change in operations to
reduce/increase flow in the bypass reach would support or undermine upstream eel passage.

See response to USFWS-1.

Upstream and Downstream Passage Alternatives Study

NMFS-1

As indicated in our comments above, regarding our requested, but not proposed, Downstream Fish Passage Effectiveness for
Adult and Juvenile Alosines study, this information is an essential element of any viable study of passage alternatives at the
Brunswick Project. Before any stakeholders, or FERC, can analyze passage alternatives, including a potential no-action
alternative, or any alternatives where existing downstream passage routes are maintained, it is imperative to understand how the
project currently affects downstream migrating fish. As such, consistent with our June 18, 2024 study request, we continue to
recommend both the adoption of our requested Downstream Fish Passage Effectiveness for Adult and Juvenile Alosines study, as
well as the incorporation of those results into this proposed study of passage alternatives.

As described in Section 4.2.1, BWPH does not see the benefit of conducting these
costly studies to analyze the effectiveness of an outdated downstream passage system
that will require upgrades to meet current resource agency standards for safe,
effective, and timely fish passage. BWPH’s approach focuses time and financial
resources on analyzing Protection, Mitigation, and Enhancement (PME) measures that
can be implemented to improve downstream fish passage efficiency at the Project.
BWPH’s proposed approach will provide FERC with the information needed to
conduct its NEPA analysis as well as inform potential PME measures related to
downstream passage at the Project. This is similar to the approach currently being
used as part of the FERC relicensing proceeding at the Worumbo Hydroelectric
Project (FERC No. 3428) to assess downstream fish passage measures.

MMBTU-2

As a goal in alignment with the Fish Passage Alternatives Study an NLF should be under consideration with the objective of
creating data that allows consideration of all reasonable passage options. Therefore, an NLF must be one of the alternatives vetted
under the study regimes discussed in section 5.2.2 Upstream and Downstream Fish Passage Alternatives Study which states:

In Section 5.2.2, Upstream and Downstream Fish Passage Alternatives Study, as part
of Task 1 of this study, BWPH is proposing to perform a literature review to identify
several upstream passage alternatives and/or modifications that have been utilized at
other hydroelectric projects. Alternatives that will be evaluated during Task 1 will be
based on feedback from resource agencies, BWPH’s experience, and the results of the
literature review of existing technologies. If, as a result of this analysis and resource
agency consultation, an NLF is identified as a potentially viable alternative to provide
upstream fish passage, it will be analyzed as part of the study.
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MMBTU-3 | Keeping the status quo on fish passage under the current license cannot be an allowable option: We note that the PSP as written | See response to NMFS-1, BWPH’s approach focuses time and financial resources on
leaves the option for Brookfield to ultimately default to the status quo under the current FERC license. Brookfield should | analyzing PME measures in consultation with relicensing stakeholders that can be
eliminate that possibility with a clear statement as it further revises its study plans and final application. As cited in our June 20th | implemented to improve upstream and downstream fish passage efficiency at the
filing in response to the Preliminary Application Document and Scoping Sessions, there are myriad studies showing the status quo | Project, since the current facilities will require upgrades to meet current resource
does not work for all species of migratory fish both for upstream and downstream passage. Leaving the status quo will effectively | agency standards for safe, effective, and timely fish passage.
sever the nexus between hydro-power operations at the site and FERC’s mandate to consider environmental interests of the
American public.

MMBTU-4 | Please include requirements for consideration of a NLF fish passage design in the spillway area using literature review and real- | See response to MMBTU-2.
world examples of methodologies as mentioned for other designs that will only be considered for the tailrace area. This should
include literature such as, but not limited to, fishway designs as described in Turek et all 2016 and real-world examples in Maine
(see Saccarappa Falls example for U.S. Fish and. Wildlife Service, Westbrook, Maine https:/www.fws.gov/story/rallying-round-
presumpscot) and beyond. Study conclusions should include reporting of alternative fishway analyses that considers these
designs and fully address feasibility relative to other alternatives being considered.

MMBTU-5 | Given these projections by credible sources and implementation by the state of Maine requiring its agencies to account for and act | In general, final designs for any upstream or downstream fish passage facilities are
to mitigate impacts, the infrastructure of the power facility as designed and any fishway alternatives should be vetted by objective | not part of the FERC study planning process (i.e., PSP or RSP). Instead, the design
engineering analysis. Unless findings of these analyses indicate a high likelihood that operations of the hydro facility as a whole | process will be completed after the FERC license is issued, when new or modified
and any fishway designs will be unimpaired by a sea level rise of 1.5 feet or more, the designs must be considered faulty under a | upstream and downstream passage facilities become requirements of the license.
license that will exceed the 2050 mark by another 20 plus years. Faulty operational designs will affect both the functionality of | These final designs will be completed by BWPH in consultation and ultimately
the hydropower facility and the efficacy of migratory fish passage: both fall under the purview of a FERC license renewal. The | approved by resource agencies such as NMFS and USFWS.
nexus in this case between facility operations and the role of FERC to consider impacts on power generation, economic, social,
and environmental interests is clear. In a most extreme case these analyses could lead to a basis for dam decommissioning. At similar projects throughout the United States there is an increasing trend to

improve the resilience of fish passage facilities to climate change. A key component
of the design process would be accurate modeled projections of future conditions
(e.g., peak streamflow, sea level rise, stream temperature), which are needed for
developing facility designs that are resilient to climate change and evaluating whether
a proposed design can address predicted changes in environmental conditions. If
accurate projections of environmental conditions are available, they can be applied
during this process to the design variables (e.g., fish entrance weir elevations, etc.) for
any given fish passage facility that is constructed at the Project.

MMBTU-6 | Sea Level Rise over the next 50 years must be factored into license requirements for this head of tide facility: The goal is to assure | See response to MMBTU-5.
that operations of the power plant and/or any fish passage design will not be impaired by sea-level rise over the life of a new
license. No elements of the PSP mention the fact that this head-of-tide dam which is affected by tidal flows on a daily basis may
be operationally impacted by sea level rise in the future. Currently the State of Maine has adopted planning criteria which
recognizes that Maine has experienced eight inches of sea level rise during the last century and anticipates 1.5 feet or more of
additional rise by 2050 (https://www.maine.gov/climateplan/climate-impacts ). A new FERC license will run 40 to 50 years.

FOMB-1 Upstream and downstream fish passage alternatives/improvements (our “B” above) are a core issue for most parties and are | See Section 5.2.2 Task 2, which states “The feasibility of alternatives identified in
addressed at 5.2.2 in the PSP. Generally the PSP focus seems to be on tweaking the existing facility rather than studying | Task 1 will be evaluated based on their potential application at the Project, as
alternatives. While the PSP at 5.2.2.5 does say: “BWPH will perform a literature review to identify several upstream and | informed by the literature review, agency consultation, and the results of the CFD
downstream passage alternatives and/or modifications that have been utilized at other hydroelectric projects for passage of the | modeling study”.
diadromous species that are found at the Project. Additionally, any applicable new technologies will also be described as part of
the literature review. A preliminary report will be developed that includes the results of the alternatives analysis.” This PSP | In addition, alternatives that will be evaluated will be based on feedback from
language lacks any specifics in terms of alternatives. FOMB feels strongly that not only at minimum must fish lifts and nature-like | resource agencies, BWPH’s experience, and the results of the literature review of
passage be specifically named (i.e., “study alternatives to include...”) but their study must extend beyond a literature review to | existing technologies. If as a result of this analysis and agency consultation, a fish lift
detailed investigations of how these specific technologies might fit and perform at this dam. Only then can a realistic evaluation | or NLF is identified as a potentially viable alternative to providing upstream fish
and comparison be made of passage alternatives. Downstream passage alternatives also need serious and specific study and our | passage, it will be analyzed as part of the study.

6/20 comments address both this issue and upstream passage.

MDMR-2 Please edit the text to read “with the current USFWS guidelines (2019; or updated guidelines as available).” MDMR is aware that | The text has been revised as requested in Section 5.2.2.
the USFWS is updating the 2019 guidelines, which may become available prior to initiation of this study. As such, BWPH should
use the most up-to-date information available at the time of the study.
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MDMR-3

MDMR requests that BWPH perform an extensive literature review that is inclusive of all scientifically supported alternatives.
Recognizing that many upstream and downstream passage alternatives at other hydroelectric projects were designed decades ago
and supported by species information in-hand at the time, which largely focused on Atlantic salmon. Alternatives should include
examples that have been utilized at other hydroelectric projects for passage of diadromous species and be broad in scope, E.g.,
nature-like fishways, ice harbor fishways.

See response to MMBTU-2. Alternatives that will be evaluated during Task 1 will be
based on feedback from resource agencies, BWPH’s experience, and the results of the
literature review of existing technologies. If, as a result of this analysis and resource
agency consultation, an NLF or ice harbor fishway is identified as a potentially viable
alternative to providing upstream fish passage, it will be analyzed as part of the study.

Visual Surveys of Upstream American Eel Movements

USFWS-2

During the PSP meeting, Service and other resource agency staff expressed concerns with the ability of observers to obtain useful
information from the proposed vantage points because these vantage points are distant from the areas where eel would congregate.
In the PSP, Brookfield asserts that the choice of vantage points and overall study approach is due to safety considerations related
to sudden water level fluctuations resulting from the operations of upstream hydropower projects.

We recommend that Brookfield investigate the feasibility of lowering the Project headpond to reduce safety risks associated with
sudden water level fluctuations due to inflows into the project. If feasible, this approach could allow staff to safely place
temporary eel ramps and traps in various locations below the Project dam. If this approach is not feasible, Brookfield should
investigate other alternative approaches that would provide information necessary to evaluate the Project’s effects on upstream eel
migration and develop any protection, mitigation, and enhancement measures. As proposed, the proposed study methods
consisting solely of visual observations from distant vantage points are unlikely to yield adequate data that could inform FERC’s
environmental analysis of the effects of the Project on upstream American eel migration.

BWPH’s safety concerns go beyond those related to a sudden spill event. It is not
uncommon for BWPH to lower the headpond at the Project to conduct various
operations and maintenance activities. In this case, BWPH’s primary safety concern
is having field staff traversing the spillway reach area at night. The combination of the
rugged terrain, poor visibility, and frequency of survey events (n=12) increases the
risk of a safety incident.

Results of the Visual Surveys of Upstream American Eel Movements study, as
currently proposed, are expected to be available to resource agencies as part of the
Initial Study Report and Meeting in January 2026. In accordance with the ILP, after
the ISR meeting both BWPH and relicensing participants are afforded the opportunity
to propose new studies or modifications to existing studies to augment the information
that was gathered during the first study year. BWPH believes that would be the
appropriate time to propose any study that involved the placement of temporary eel
ramps and/or traps below the spillway, or any other alternative approaches deemed
necessary to evaluate upstream eel movements at the Project.

MDMR-4

The methods proposed by BWPH (i.e., attempting to view eels from a distance with binoculars) have proven ineffective at the
Lewiston Falls project upstream, where very limited information was collected to inform potential eel ramp locations. MDMR
does not recommend these methods be used as they will not collect adequate information for development of upstream measures
for American eel. Due to the location of vantage point 1 (lower half of existing fishway), observers may be close enough to view
some eels with binoculars and red lights but not as effectively as walking surveys in these areas, and spotlights are not
recommended for observations of eels. However, the area overlooking the ogee overflow spillway (vantage point 2) and the deck
structure on the Topsham side (vantage point 3) will be too distant to reliably observe eels and we recommend BWPH utilize
other methods for these locations. For example, the area immediately downstream of the ogee spillway and tainter gate structures
could be viewed more effectively by observers positioned downstream of the project. Observers could access these areas with a
small, hand carried watercraft and communicate with operations staff to slightly lower the headpond to allow adequate time for
observers to evacuate the area in the event of a station trip. This same process has been used in eel studies at other projects in
Maine and would likely result in a much more accurate account of eel congregation locations below the project. Eels have already
been observed upstream of this project in abundance, so the main goal of this study is to identify appropriate locations to site an
upstream eelway or eelways and potential need to changes in discharge at the project. If inadequate information is collected,
BWPH and the agencies may not be able to initially site an eelway location(s) that are effective, resulting in the need for adaptive
management, potentially substantial manipulation, and increased costs post-licensing. Crew safety is important and MDMR will
not advocate for studies for which we have information that indicates they will compromise crew safety. If BWPH has
information that indicates that the study methods MDMR and USFWS proposed are unsafe, we request that BWPH provide
detailed documentation to support this finding including documenting the process that BWPH followed to arrive at this
conclusion.

See response to USFWS-2.

MDMR-5

If environmental conditions or survey methods impact the study results to the extent that they are unusable (i.e., survey dates are
reduced due to weather and/or results do not include the beginning and end of the season and/or surveys do not capture the range
of flow conditions during the passage season and/or survey locations leave gaps that do not inform potential eel ramp locations),
BWPH should be prepared to repeat the study.

Results of the Visual Surveys of Upstream American Eel Movements study, as
currently proposed, are expected to be available to resource agencies as part of the
Initial Study Report and Meeting in January 2026. In accordance with the ILP, after
the ISR meeting both BWPH and relicensing participants are afforded the opportunity
to propose modifications to existing studies, if a given study was conducted under
anomalous environmental conditions or was not conducted as provided for in the
approved study plan determination.
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Upstream Behavior, Movement, and Project Interaction Study

NMEFS-2

As discussed extensively at the August 28 and October 8, 2024 Study Plan Meetings, we continue to have concerns regarding the
proposed timing of the phases of the proposed Upstream Behavior, Movement, and Project Interaction Study (Project Interaction
Study). Specifically, as proposed, Phase 1 of this proposed study is designed as a pilot study for the purpose of determining
whether the use of the proposed technology/study design is feasible at this site. Assuming feasibility is confirmed, the proposed
Phase 2 would collect the information that we requested. Currently, Brookfield does not propose to conduct Phase 2 of the study
until the 2026 fish passage season (April-June). Information from this study will be essential to inform the proposed Upstream
and Downstream Fish Passage Alternatives Study. However, Brookfield currently proposes to complete that study by January,
2026, well before this Project Interaction Study is complete. Therefore, we recommend that Brookfield modify the timing of this
Project Interaction Study or Passage Alternatives Study to ensure that information from this study can and will be incorporated
into any study of passage alternatives.

BWPH proposed that Upstream and Downstream Fish Passage Alternatives Study be
completed in January 2027, not 2026. Phase 1-Alternatives Analysis will be
conducted in 2025 and Phase 2-Feasiblity Assessment will be conducted in 2026 in
parallel with the Phase 2 of the Project Interactions Study.

Fieldwork for Phase 2 of the Project Interaction Study would be completed in April-
June 2026 with results expected to be available in the Fall of 2026 for incorporation
into the Upstream portion of the Fish Passage Alternatives Study.

USFWS-3

The Service appreciates Brookfield’s adoption of our requested study. As discussed during the PSP meeting and follow-up
meeting, the Service and other resource agencies are concerned that the proposed phased approach would result in a delay that
would potentially require other proposed studies (CFD study, upstream alternatives study, etc.) to be re-done. To avoid this delay
and potential duplication of efforts, Service and other resource agency staff suggested that Brookfield conduct both phases in a
single year. As noted in the PSP follow-up meeting, Service staff can assist with this effort by providing our input on phase 1
results as quickly as possible, including being on site while the study is conducted, if necessary.

Assuming the FERC Study Plan Determination (expected January 2025) recommends
BWPH proceed with the Diadromous Fish Behavior, Movement, and Project
Interaction Study as described in the Revised Study Plan (filed December 2024),
BWPH will execute the necessary field sampling to complete Phase 1 of that study
during spring 2025. Phase 1 will require boat-based sampling and as a result can only
be conducted under river conditions which allow for safe access to the Project
tailwater and proximal downstream reach. BWPH assumes that winter ice and early
spring freshet conditions will limit access to that reach until closer to the onset of the
diadromous fish passage season in early May. Following collection of Phase 1 data,
BWPH will rely on in situ measurements of receiver range and detection rates to
finalize an array design which will collect fish positional data from the area of
interest. Phase 2 will not be initiated until the number and placement of receivers is
identified along with methodologies for deployment at each location so that the
equipment remains fixed for the duration of the monitoring period. Given the 8—10-
week lead time required to procure any JSATs receivers required that are in excess of
those currently available to BWPH via their consultants and the need to conduct this
study during the diadromous fish passage season, Phase 2 will be conducted as
described in the RSP during spring 2026.

MDMR-6

While MDMR is very supportive of the Diadromous Fish Behavior, Movement, and Interaction Study (interaction study), the
schedule of the current phased approach makes it highly unlikely that BWPH will be able to use the information collected in a
meaningful way. Phase 2 of the study (i.e., tagging and data collection) is currently scheduled to begin in May of 2026, and it is
anticipated that preliminary results from the study will not be available until October 2026. At this point, BWPH would already
have completed Phase 1 of the Upstream and Downstream Passage alternatives study, much of Phase 2, and the CFD modeling,
the exact studies that the interaction study is supposed to inform. Given the existing knowledge about ineffective passage at this
site, particularly in the upstream direction, it is in the best interest of all parties to complete the interaction study as soon as
possible such that BWPH, FERC, and the agencies can effectively coordinate on appropriate PME measures at the Project. Delays
in completion of Phase 2 of the interaction study will result in an incomplete draft license application, put additional burden on
FERC and resource agency staff, and cost BWPH in time and capital. MDMR requests that BWPH either 1) skip phase 1 of the
interaction study and move straight to phase 2 or 2) conduct a curtailed phase 1 interaction study as early as possible, such that
phase 2 can be completed during the 2025 fish passage season. MDMR is able to assist in support of this goal as appropriate.
MDMR has attached example receiver configurations (Figure 1 and Figure 2) to help facilitate study development such that phase
2 can be completed during the 2025 fish passage season.

See response to NMFS-2 and USFWS-3.
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NMEFS-3 Our June 18, 2024 letter included a request to study Upstream Passage of Sea Lamprey (NMFS Study Request #4). In its PSP, | Results of Phase 1 of the Project Interactions Study are expected to be available to
Brookfield proposed to include sea lamprey as a target species in the Project Interaction Study, in order to obtain the information | resource agencies in the Fall of 2025, with formal reporting as part of the Initial Study
we requested. We agree that Brookfield’s proposed modification would provide the information that we had sought with our | Report and Meeting in January 2026. In accordance with the ILP, after the ISR
requested study. However, as with above, we note that this study is currently proposed such that Phase 1 will need to be | meeting both BWPH and relicensing participants are afforded the opportunity to
successful to proceed to Phase 2, where the information on the project’s effects on upstream passage of sea lamprey would be | propose new studies or modifications to existing studies to augment the information
developed. Brookfield’s PSP does not specify if and how it would provide/produce information on the project-related effects to | that was gathered during the first study year. BWPH believes that would be the
the upstream passage of sea lamprey in the event that Phase 2 of this study does not proceed. Therefore, consistent with our June | appropriate time to consider an independent study of upstream sea lamprey passage at
18, 2024 study request, we request that Brookfield include a proposal for an independent study of upstream sea lamprey passage, | the Project, or any other studies deemed necessary to evaluate upstream passage at the
request should Phase 1 of this Project Interaction Study indicate that Phase 2 is untenable. Project.

USFWS-4 The Service agrees with Brookfield’s proposal to include sea lamprey in this study. However, if this study does not progress to | See response to NMFS-3.
phase 2, then Brookfield will need to propose an alternate telemetry study for sea lamprey, as requested in our Study Request 4.

NMFS-4 At the October 8, 2024 Study Plan Meeting, Brookfield requested that the resource agencies consider any recommendations for | In their initial study requests, USFWS, MNFS, and MDMR indicated “fo determine a
appropriate sample sizes of American shad, river herring, and sea lamprey for this study. We recommend that Brookfield conduct | statistically significant sample size, Brookfield should first run power analyses to
a study with sample size that allow for statistically reliable inferences. We recommend that Brookfield review and apply | determine the number of fish they would need to determine passage differences
(Molina-Moctezuma & Zydlewski, 2020) to define appropriate sample sizes for this study. between all release cohorts through the project (i.e., attraction, within fishway, and

overall passage for each cohort).” The response provided by BWPH in the PSP was
intended to identify the fact that the goal of the Project Interaction Study is not to
evaluate the effectiveness of upstream passage through the existing fishway but rather
to provide BWPH and resource agencies with an understanding of the spatial and
temporal patterns of fish movement in the Project tailrace and proximal downstream
area. In the PSP, BWPH noted that the original resource agency request for the use of
a sample size determination methodology which incorporates fishway attraction,
internal effectiveness and overall passage success was inappropriate as those metrics
are not being evaluated as part of the Project Interaction Study.

As stated in the PSP, the Project Interaction Study seeks to evaluate the movement
and behavior of selected migratory fish species in the Project tailrace and proximal
downstream reach to inform on the spatial and temporal distribution of those
individuals relative to their positioning near the existing fishway entrance or potential
alternative fishway entrance locations. The sample size section of the Phase II portion
of the study plan has been updated to include a power analysis to evaluate sample
sizes (see Section 5.2.4). The Phase II section of the study plan will be fully
completed following completion and review of the Phase I findings.

USFWS-5 The Service disagrees with Brookfield’s assertion that a statistically significant sample of fish is unnecessary. Without an | See response to NMFS-4.
adequate sample, the study results may not achieve the goal of understanding fish movement and behavior in the study area.

Brookfield should calculate the appropriate sample size using the formula in Molina-Moctezuma and Zydlewski, 2020. This has
been applied at other hydro projects in Maine, and the Service has previously recommended this formula for determining the
sample size for a similar JSATS study at the Lawrence Hydroelectric Project (P-2800) on the Merrimack River in Massachusetts.

MDMR-7 The objective should be to determine what tool is appropriate to address the study goals, and resources information needs. As | See response to NMFS-3.
written the process indicates that BWPH will evaluate if JSATS is appropriate and if it is not appropriate, they would not pursue
the remainder of the study. This is unacceptable because it will not address the resource information needs. Please outline the
process to collect the required information if JSATS is not determined to be effective. If the pilot study fails and an alternative
method is not available, that would represent a substantial change from the proposed study, and MDMR or federal resource
agencies would request that the licensee complete the Upstream Passage Effectiveness study for sea lamprey requested by MDMR
and other agencies in response to the PAD. There is currently no information related to sea lamprey passage at the project and this
study would be needed to address information gaps at the project, should the proposed Diadromous Fish Interactions study fail to
move forward.
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MDMR-8 As described in previous upstream passage studies at the project, we know that the current fishway provides injurious, delayed, | The text has been revised as requested in Section 5.2.4.
and ineffective passage. The purpose of this study is to provide the required information to support the development of passage
enhancements at the project. As such, please edit the text to read “Results of this study will provide information to support BWPH
and stakeholders in the development of passage enhancements at the Project such as improvements to the existing fishway,
channel, modification(s), and/or design of new passage facilities.” As we noted in our PAD comments, improvements to the
existing fishway are unlikely to result in safe, timely, and effective passage, and new passage facilities will likely be necessary.

MDMR-9 Due to the ability of sea lamprey and other species to climb wetted ledge structures, MDMR recommends that the study area | The study methodology has been revised to include two additional pilot deployment
includes the area below the spillway and tainter gate structures. It would be sufficient to install two receivers in this location to | locations where the feasibility and effectiveness of installing JSATS compatible
monitor presence/absence, and thus the ability for fish (particularly lamprey) to ascend the falls and move toward the spillway. | acoustic receivers will be evaluated: in the area downstream of the ledge habitat
We do not believe that this request will add substantially to the study as it will likely require less than two days to deploy and | located at the outlet of the spillway bypass area and within the spillway bypass area
retrieve the receivers and will not require significant additional time to analyze the data from these two receivers. The study area | and in the vicinity of the Tainter gate structures. Phase I of the Project Interaction
should also include immediately below the falls to obtain information on fish falsely attracted to that area. The feasibility of | Study will include these two areas and coverage of these regions will be worked into
installing acoustic receivers in these areas should be assessed prior to implementation of the study. If installation is infeasible, the | the final design for the Phase II component of the study (see Section 5.2.4).
area should at least be monitored regularly with mobile tracking equipment when tagged fish (particularly sea lamprey) are known
to be in the area

MDMR-10 | It is unclear how BWPH came up with the sample sizes for each species, or if these are just considered placeholders to obtain a | See response to NMFS-4.
general estimate of cost. Sample size determination should follow a statistically rigorous approach that will result in meaningful
results. MDMR suggests utilizing methods developed by Molina-Moctezuma and Zydlewski (2020)4 to assist in this effort, as
was recommended for a similar study at the Lawrence Hydroelectric project5.

Evaluation of Stranding Risk/Bathymetry Study

NMFS-5 In its PSP, Brookfield adopted our study request with some minor modifications. Brookfield’s proposed study states that “the | The study methodology, as proposed, includes a demonstration flow event where a
survey crew will make an explicit intent to search for, identify, and document and protect any sturgeons or salmon that may be | study team that consists of representatives from BWPH and agency personnel would
affected by the study, and document any other fish species or other aquatic life that were notably impacted or stranded during the | be on-site to collect detailed data and information on areas where stranding is possible
study.” However, the methods proposed by Brookfield do not explicitly state how these observations will occur, given the | for different size classifications of fish. This methodology requires access into the
company’s historical reticence to access the bypassed reach due to safety concerns. During the August 28 Study Plan Meeting, the | study reach after a high flow is provided and would be performed during the daytime.
stakeholder group discussed possible methods to affirmatively observe/document stranding, given the difficulty of access to and | The application of a UAS was considered, but ultimately not proposed for several
limited viewpoints of the bypassed reach. The use of Unmanned Aerial Systems (UAS or “drones”) is becoming a common | reasons including the close proximity of overhead transmission lines near the lower
method to characterize environmental attributes of dam-related effects (Alexandre, C.M., et al., 2023). We expect that the use of | pool of the spillway reach. Also, demonstration study events will require scheduling
UAS to observe/document stranding at this site could reasonably provide empirical documentation of stranding with minimal | and coordination between BWPH and the agencies, and the environmental conditions
additional cost or effort, while also safeguarding the safety of study participants. For these reasons, we recommend that | encountered during the events may not be amenable to flying a UAS (e.g., rain, wind).
Brookfield modify its methods to include the use of UAS. Further, a UAS is unlikely to provide additional observations of stranding relative to

what can be observed by the study team while on foot in the bypass reach. Imagery
provided by a UAS would not likely document stranded fish that are holding near the
bottom, hiding in the substrate, or in areas where ripples or glare on the water surface
prevents observation. These observations need to be made by the study team while in
close proximity to potential stranding pools.

MDMR-11 MDMR is concerned about stranding impacts to juvenile eels and juvenile herring due to changes in project operations. We | Juvenile eels and juvenile river herring have been included in the study as requested.
request that egress and swimming ability for these smaller fish be included in the study. A recent stranding study observed small
fish (e.g., landlocked salmon and brook trout parr) being stranded more often than large fish.

Recreation Study

NPS-1 In the NPS comments filed June 20, 2024, we noted the need for a thorough evaluation of the existing portage route, access to the | In addition to the online visitor survey and desktop assessment, the proposed study
river via existing public access points and recreational use and facilities. In their PSP dated August 2, 2024, the applicant has | includes a field assessment of each formal public recreation site within and abutting
proposed an online survey and a desktop assessment only, but no field work. There is no substitute for conducting visitor use | the Project boundary. The field assessment in combination with the survey will
surveys on site. provide information on the condition, use, and adequacy of the sites.
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NPS-2 Task Two of the Recreation and Land Use Study proposes to provide temporary signs and a link via a QR code for visitors to fill | Comparable studies for other FERC relicensing proceedings rely on visitor surveys
out the survey, but only from Memorial Day to Labor Day. Recreational use occurs at and around the project on a year-round | conducted during the peak recreation season, as this provides the majority of site users
basis. To develop an adequate picture of recreational use, the signs and opportunity to complete the survey should be provided for | the opportunity to complete the survey. However, BWPH has proposed to conduct the
at least a full calendar year commencing as soon as possible to allow for collection of data early in the relicensing period. If only | survey from Memorial Day through Columbus Day (October 13™). This will provide
an online option is provided, the signs and QR codes should be placed (and monitored weekly to ensure they are not removed or | additional time for survey gathering while still allowing for completion of the Initial
defaced) on all Project and Non-Project Recreation Sites and trail entrances as shown on Figure 5.3.1.3-1. In addition, these signs | Study Report after the first study season.
and QR code readers should be placed at Town offices, their respective public libraries, and schools, at the Bowdoin College
libraries and main dining facilities, and at Mid Coast Senior Health and Spectrum Generations. The Towns may have additional | The study methodology has been revised to include non-Project recreation sites within
suggestions in this regard. and abutting the Project boundary in the survey, to clarify that signs will be

strategically located at each site to maximize visibility, that signs will be monitored
by field technicians when onsite for other studies and will be repaired or replaced as
needed, and that a link to the survey will be provided to both Brunswick and Topsham
to allow the Towns the opportunity to post the survey in appropriate locations. Note
that posting signage at non-Project sites will be dependent on the permission of the
site owner.

NPS-3 250th Anniversary Park is located within the Project Boundary. Therefore, as noted in our PAD comments, all costs, maintenance, | It is a common practice for licensees to adopt mutually agreeable cost and operational
and operations during the term of the new license, should be borne entirely by, and be the financial responsibility, of the Licensee. | sharing arrangements with other entities over the term of a given license for recreation
These should include any upgrades identified by stakeholder during the study period including improvements to the park to allow | facilities. These typically include licensees covering the cost for capital
for ADA compliant access to the river. improvements, while partners cover the cost and responsibility for operations and

maintenance. BWPH will continue to foster these partnering arrangements where
practicable. Any PME measures proposed in the license application will be supported
by the study results and stakeholder input.

Invasive Plant Survey (Studies not Proposed by BWPH)

USFWS-6 The Service’s Study Request 8 would provide information that describes the current baseline condition of invasive plant species. | BWPH continues to maintain that the presence of any invasive plant species within
This information is necessary to assess any continuing Project effects and potential measures to address those effects. Reservoirs | the Project boundary is a likely result of factors unrelated to the operation of the
and impoundments alter natural habitats and are known to provide conducive conditions for the spread and establishment of | Project. There are many pathways related to propagation of invasive plant species,
invasive aquatic plant species. The Project’s land management and maintenance activities and continued operation of the Project’s | factors outside of Project operations and BWPH’s control. such as aquatic recreation
reservoir could provide suitable conditions for invasive species to establish and expand during the next license term. Studies to | (e.g., fishing and boating), land clearing or planting, agricultural activities, wildlife
establish current baseline conditions at hydropower projects during relicensing are common and supported in the Commission’s | movement, and flows originating upstream from the Project that can carry invasive
guidance A Guide to Understanding and Applying the Integrated Licensing Process Study Criteria, and measures to address | species into the Project Area. BWPH’s only means of controlling invasives would be
invasive species are often included as license conditions. Brookfield currently proposes no measures to address invasive plant | through its own vegetative management practices at the Project. BWPH intends to
species. Therefore, the Service asks that Brookfield include our requested Invasive Plant Survey in the RSP. evaluate and provide a description of those practices in the eventual draft and final

license application documents, and if changes to current practices are warranted then
BWPH will proposed them.
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Downstream Fish Passage Effectiveness for Adult and Juvenile Alosines and Downstream American Eel Passage Assessment (Studies not Proposed by BWPH)

NMEFS-6

Brookfield is not proposing to gather any information on the effects of its project on downstream migrating alosines. In its PSP,
Brookfield states that it “does not see the benefit in conducting extensive and costly studies on a potentially [emphasis added]
outdated downstream passage system that may [emphasis added] end up being dramatically changed as a result of this licensing
proceeding.” In lieu of conducting our requested study, Brookfield states that it instead proposes to conduct a CFD flow modeling
study and an up- and downstream passage alternatives study (Passage Alternatives Study), which “will be used to identify the
appropriate PME measures, if necessary [emphasis added].”There are several downstream passage routes at the project, including,
but not necessarily limited to: three turbine routes, two spillway sections, and a surface sluice. Our June 18, 2024 Study Request
noted that, consistent with FERC’s study criteria3, this study was necessary because there is no site-specific information on any
downstream migrating sea-run species and lifestages other than juvenile Atlantic salmon, including information on: 1) the
differential distribution of passage; and 2) the differential in survival/injury through the various downstream passage routes; and
3) whole-station passage effectiveness. Brookfield’s PSP does not indicate how a flow-modeling study, or a study on various
passage alternatives would fill these critical information gaps necessary to assess project effects.

Brookfield seems to imply that it will substantially modify the project, such that any contemporary study of existing downstream
passage conditions will become outmoded post-relicensing. However, consistent with the non-committal language from the PSP
emphasized above, Brookfield’s Pre-Application Document includes no such proposal to modify downstream passage at the
project nor does Brookfield’s proposed Passage Alternatives Study specify which alternatives will and will not be considered.
More specifically, Brookfield’s proposed Passage Alternatives Study does not specifically eliminate from analysis: 1) a no-action
alternative; or 2) any alternatives that would utilize existing downstream passage routes.

Given the above, we and the Commission must assume that any potential license application for this project could include a no-
action proposal, or a proposal that includes use of existing downstream passage facilities/routes. Absent adequate information
regarding how project facilities and operations affect downstream migrating fish, we do not see how the Commission could make
an informed decision on any such license application. For these reasons, we continue to request our June 18, 2024, study:
Downstream Fish Passage Effectiveness for Adult and Juvenile Alosines.

As discussed at the October 9, 2024 PSP meeting, BWPH revised the language in
Section 4.2.1 to more clearly acknowledge that the existing downstream passage
system does not meet current USFWS or NMFS engineering design guidelines for
providing safe, timely, and effective fish passage. In addition, BWPH added language
to convey its intention to evaluate and identify, in consultation with resource agencies,
PME measures that meet USFWS and NMFS engineering design guidelines to
improve downstream fish passage at the Project compared to status quo conditions.

As described in the RSP, the PME measures will be informed by the results of the
Fish Passage Alternatives and CFD Modeling Studies, as well as the best available
existing information at the time. This methodology will allow BWPH to meet its
licensing requirements and assist FERC with meeting its NEPA requirements by
documenting past studies done at the Project and other similar projects relative to the
species of interest, as has been done repeatably on previous hydropower relicensing
proceedings.

USFWS-7

As noted above, to date, Brookfield has not proposed any protection, mitigation, or enhancement measures at the Project.
Although the PSP characterizes the existing downstream passage facilities as “potentially outdated” and appears to contemplate
the need for major upgrades to downstream passage facilities, there is no information in the record that provides any proposal for
protection, mitigation, or enhancement measures to address the Project’s effects on downstream passage for American eel or
alosines. The Service and FERC must evaluate the Project as proposed, and the information gathered from the Service’s Study
Request 1 and Study Request 2 is necessary for any assessment of behavior, passage success, immediate and latent survival, and
internal and external injury of target species as they encounter the Project during downstream migrations through all downstream
passage routes. Any environmental analysis of the Project relicensing would be incomplete without this information. Therefore,
we ask that Brookfield either 1) provide a specific, detailed proposal for protection, mitigation, and enhancement measures to
address the Project’s effects on downstream passage of American eel and alosines, or 2) adopt the Service’s Study Request 1 and
Study Request 2 in the Revised Study Plan (RSP).

See response to NMFS-6.

Proposals for PME measures related to downstream passage for American eel and
alosines will be included in the final license application for the Project, after
completion of the study phase of the relicensing. As described in the RSP, the PME
measures will be informed by the results of the Fish Passage Alternatives and CFD
Modeling Studies, as well as the best available existing information at the time. With
regard to analyzing passage success, BWPH can meet its licensing requirements and
assist FERC with meeting its NEPA requirements by documenting past studies done
at the Project and other similar projects relative to the species of interest, as has been
done repeatably on previous hydropower relicensing proceedings. Moreover,
BWPH’s experience from other FERC relicensing proceedings is that the greater
specificity gained through a site-specific study versus a desktop evaluation of
entrainment and survival, does not substantially change typical Section 18 fishway
prescriptions or 10j recommendations as it relates to downstream American eel and
alosine passage. These recommendations typically focus on turbine exclusion and rely
on USFWS and NMFS engineering guidelines to design fish protection and passage
measures. Given these circumstances, BWPH finds little value in conducting a costly
site-specific study that evaluates turbine survival, passage over the spillway, or
passage through the existing downstream facility that does meet these guidelines.
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MDMR-12

To our knowledge, no study has evaluated downstream passage at the Brunswick project for adult and juvenile alosines or adult
American eels. Field studies provide critical information on where migrants pass downstream of the project and where and to
what extent they may experience injury or mortality. Both route of passage and locations and extent of injury/mortality are site-
specific information that cannot be obtained through modeling efforts, which can only estimate impacts and only those impacts
from turbine blade strike. Not only are these studies important to understand whether Protection, Mitigation, and Enhancement
(PME) measures are needed, but they are also needed to identify what measures are appropriate to address site-specific passage
problems. Without these studies, it will be difficult, or impossible, for BWPH to justify selection of science-based and site-
specific alternatives in the Downstream Passage Alternatives Study. Without these studies BWPH will have no site-specific
information movements of eels and alosines at the project and the extent of impacts at the project, especially related to passage
through the turbines and other routes during the time of year for downstream passage of these species. Additionally, FERC will
not be able to fully analyze any proposed PME measures or complete a NEPA analysis without information from these studies.
Thus, MDMR highly recommends that BWPH adopt these studies in the RSP and consult with the agencies on their design and
completion.

See response to NMFS-6 and USFWS-7.

MDMR-13

As we indicated in our comments on the PAD and study requests, desktop evaluations of entrainment are not an appropriate
substitute for site-specific field studies. As described in the PAD, the effectiveness of the downstream passage facility has only
been studied for Atlantic salmon smolts. Apart from information related to current management practices for striped bass, no site-
specific information (E.g. route of passage, injury, mortality, or delay) exists on downstream passage of any other diadromous
fishes at the Brunswick project. The proposed desktop evaluations of entrainment potential will not provide accurate and
necessary information to inform downstream passage alternatives at the project. For example, MDMR ran a theoretical TBSA
model for 1000 smolts at the project using the “tbsa” package in R with turbine and discharge data from the PAD and a
distribution of fish lengths similar to those from the 2014 smolt study. MDMR is not aware of information related to turbine
efficiency and the ratio of discharge at best efficiency to hydraulic capacity, so those parameters were estimated based on
parameters in the example data for the package. The theoretical TBSA model suggested 97.4% smolt survival through Unit 1.
However, actual data from the smolt studies at the project indicate Unit 1 survival is much lower (as low as 70.9% in 2014). This
highlights the need for specific field studies to evaluate downstream passage at hydroelectric projects generally, but specifically
identifies that the TBSA desktop evaluation is not accurate for the Brunswick Project. Furthermore, while TBSA models can be
useful tools to guide assessment needs for some species, the application of a negative length-survival relationship to juvenile
alosines is not supported by literature on the species and lifestage. Survival estimates from TBSA models typically follow a
negative relationship with fish size (i.e., larger fish have lower survival estimates and small fish have high survival estimates).
However, this relationship is largely based on studies of salmon smolts and larger alosines (> 90 mm), and is not supported by
studies on juvenile alosines < 90 mm. In fact, one study on alewives that had an average fish length of 51 mm found a 0.1%
survival after one hour (Franke et al. 1997). Similarly, Heisey et al. (1992) found a 97% survival rate for American shad (90 — 144
mm fork length) while Kynard et al. (1982) found mortality rates of 62-82% for smaller shad and blueback herring (60 — 90 mm).
Thus, it is not appropriate to apply a negative length-survival relationship to juvenile alosines.

See response to NMFS-6 and USFWS-7.

Dam Decommissioning and Removal with Site Restoration (Studies not Pr

oposed by BWPH)

FOMB-2

When it comes to our request for inclusion in the study of decommissioning/dam removal and site restoration, in PSP Section
4.2.3 BWPH pretty much shifts the responsibility to FERC: “As part of the relicensing process, FERC will conduct its
environmental analysis under the National Environmental Policy Act (NEPA) and is expected to consider reasonable alternatives
to the proposed federal action. The Council on Environmental Quality defines “Reasonable Alternatives” in its regulations at 40
CFR 1508.1(a) as the “reasonable range of alternatives that are technically and economically feasible, meet the purpose and need
for the proposed action, and, where applicable, meet the goals of the applicant.” There are by now many relicensing cases where
the cost of upgrading to satisfactory fish passage and incorporating other necessary 40 year changes make
decommissioning/removal/restoration the cost effective alternative, particularly when measured against newer solar or wind
energy sources. Note decommissioning need not be a goal of the applicant for it to be investigated. To us it seems intuitively
obvious that cost/benefits of suitable fish passage can’t be evaluated unless all alternatives are first studied including dam
removal. We actually agree that technically BWPH as a party with the obvious vested interest should not be doing such analyses.
This should be and hopefully will be done by FERC as part of the agency evaluation.

As was stated in the PSP, as a matter of process, prior to conducting a
decommissioning analysis with or without dam removal, FERC waits until an
applicant proposes to decommission a project, or a participant in a licensing
proceeding demonstrates, with supporting evidence, that there are serious resource
concerns that cannot be mitigated if the project is relicensed.

BWPH has not proposed decommissioning and dam removal as an alternative. To
date there is no evidence of an unavoidable, serious resource concern that cannot be
mitigated with appropriate PME measures developed through the relicensing process.
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Temperature & DO Profile in the Project Area Upstream of the Dam (Studies not Proposed by BWPH)

FOMB-3

BWPH will be conducting a modified version of C as they explain in their 8/2/24 PSP at 4.1.1, limiting further TDO data to a
vertical profile in the deepest section of impoundment. They have rejected our request for more complete constant longitudinal
monitoring. Our requested monitoring would provide more detailed information for the impoundment length which would better
establish a baseline reference profile to monitor in guaranteed future conditions of higher temperatures and lower oxygen. The
rationale for this they cite as FERC’s: “if existing information is sufficient to understand Project effects on a resource, then
additional study is not needed.” While BWPH is using years of FOMB water quality data from the impoundment, these are only
from two points so while technically perhaps compliant with FERC specifications, they provide a bare minimum of data we’d like
to see exceeded, particularly given the rate of climate change and the challenges this will present to aquatic life and dam
operation.

Comment noted. However, as stated in the PSP, BWPH is proposing to conduct the
water quality studies in accordance with the 2022 MDEP Sampling Protocol for
Hydropower Studies (MDEP 2022), which requires collecting dissolved oxygen data
at a vertical profile in the deepest spot in the impoundment. The sampling protocols
are standard practice for all hydropower project relicensings in Maine.

Benthic Macroinvertebrate Profile in the Project Area Upstream of the Dam (Studi

es not Proposed by BWPH)

FOMB-4

Again with D, in 4.2.4, BWPH is relying on FOMB and DEP data when this information could and should be expanded.

Comment noted. However, as stated in the PSP, BWPH is proposing to conduct the
macroinvertebrate studies in accordance with the 2022 MDEP Sampling Protocol for
Hydropower Studies (MDEP 2022), which require collecting macroinvertebrates in
the project tailwater. The sampling protocols are standard practice for all hydropower

project relicensings in Maine.
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2 PROGRESS REPORTS, STUDY REPORT MEETINGS

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

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

The estimated start and completion dates for the field efforts associated with the proposed studies are
provided in Table 2.0-1. The Maine Department of Transportation’s (MDOT) construction work on the
Frank J. Wood Bridge is expected to continue into late 2026. BWPH consulted with MDOT to gain a
better understanding of the specific construction activities planned. At this time, BWPH does not
anticipate any major conflicts between the bridge construction and completion of the proposed study plan;
however, BWPH will continue to consult with MDOT as the study process continues to identify any

currently unforeseen issue that may arise.

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

Proposed Study Estimated Start Estimated
Date Completion Date
Proposed 2025 Studies
Water Quality Assessment June 2025 October 2025
Tailwater Benthic Macroinvertebrate Study July 2025 September 2025
Computational Fluid Dynamics and Two-Dimensional June 2025 August 2025
Hydraulic Modeling Study
Upstream and Downstream Fish Passage Alternative Study No fieldwork
Visual Surveys of Upstream American Eel Movements June 2025 August 2025
Diadromous Fish Behavior, Movement, and Project May 2025 July 2025
Interaction Study (Phase 1)
Fish Assemblage Study July 2025 August 2025
Evaluation of Stranding Risk/Bathymetry Study June 2025 September 2025
Mussel Survey July 2025 August 2025
Recreation Study May 2025 October 2025
Historic Architectural Survey July 2025 September 2025
Prehistoric and Historic Archeological Resources Survey July 2025 September 2025
Proposed 2026 Studies
Diadromous Fish Behavior, Movement, and Project May 2026 July 2026
Interaction Study (Phase 2)
Brunswick Project Revised Study Plan
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3  ADDITIONAL INFORMATION REQUESTED
BWPH received additional information requests on the PAD from several groups as described in Section
1. BWPH appreciates the time and effort taken to provide such comments. Specific comments warranting

a response are noted in the ensuing sections.

3.1 Project Facilities

3.1.1 Turbine Characteristics (MDMR)

Comment

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

Response

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

Table 3.3.5-1: From the PAD - Project Turbine Characteristics

Characteristic Unit 1 Unit 2 Unit 3
Type vertical-shaft, fixed blade | horizontal shaft, fixed blade | horizontal shaft, fixed blade
propeller propeller tubular propeller tubular
Rated Capacity (hp) 16,000 5,000 5,000
Rated Capacity (MW) 12.0 3.765 3.765
Runner Diameter (feet) 15 8.2 8.2
Number of blades 5 5 5
Rated Head (feet) 32 37 37
Rated Speed (rpm) 90 212 212
Tip Speed (m/s) 21.5 27.7 27.7
Maximum Hydraulic 5,075 1,200 1,200
Capacity (cfs)
Minimum Hydraulic 2,741 NA NA
Capacity (cfs)
Brunswick Project Revised Study Plan
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Characteristic Unit 1 Unit 2 Unit 3
Blade Gap (inches) 0.200 0.200 0.200
Hub Gap (inches) TBD TBD TBD
Blade Thickness (inches) TBD TBD TBD

3.1.2 Trashrack Spacing (NMFS)
Comment

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

Response

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

3.2 Project Operations

3.2.1 Impoundment Water Levels (MDIFW)
Comment

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

Response

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

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

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

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

3.2.3 Upstream Fish Passage Facility Operational Schedule (NMFS)
Comment

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

Response

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

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

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

August 1 to November 15:

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

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

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

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

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

3.2.4 Upstream Fish Passage Facility Operational Protocol (NMFS)

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

Response

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

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

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

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

Response

Correct, the fishway flows consist of approximately 30 cfs passing downstream through the fishway exist
flume with an additional 70 cfs passed via an attraction water system (AWS) consisting of a gravity fed
pipe from the fishway flume to a diffusion area at the lower end of the fishway for a total flow of 100 cfs.
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4 REQUESTED STUDIES NOT ADOPTED OR ADOPTED WITH MODIFICATION

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

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

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

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

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

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

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

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

4.1 Study Requests Adopted by BWPH with Modification

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

4.1.1 Temperature & DO Profile in the Project Area Upstream of the Dam

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

BWPH is not proposing to conduct the study as requested because it does not meet FERC’s Study
Criteria, specifically, the study request is not likely to inform the development of license conditions.
FERC regulations indicate that if existing information is sufficient to understand Project effects on a
resource, then additional study is not needed. As described and presented in the PAD and as noted by
FOMB in the study request, FOMB as part of the MDEP Volunteer River Monitoring Program has
multiple years of temperature and DO data from two sites in the Brunswick impoundment and two sites
downstream of the dam. This existing information demonstrates compliance with DO standards and does
not provide evidence of a problem.
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MDEP is the regulating agency responsible for certifying attainment with water quality standards.
MDEP’s study requests include collecting vertical profiles of temperature and DO at the deep spot in the
impoundment and monitoring temperature and DO downstream of the tailwater. BWPH is proposing to
complete the impoundment and downstream studies as requested by MDEP and following MDEP
protocols (Section 5.1.1). These two studies are sufficient to inform development of license conditions
and determine attainment of water quality standards.

4.1.2 Upstream Fish Passage Effectiveness for Sea Lamprey

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

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

4.2 Study Requests Not Adopted by BWPH

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

4.2.1 Downstream Fish Passage Effectiveness for Adult and Juvenile Alosines

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

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

BWPH acknowledges that the existing downstream passage system does not meet current USFWS or
NMEFS engineering design guidelines for providing safe, timely, and effective fish passage. In addition,
NMFS and MDMR in their June 20, 2024, study requests related to the proposed Upstream and
Downstream Fish Passage Alternatives Study stated that any alternatives analyzed as part of that study
should be consistent with the USWFS and NMFS engineering design guidelines.

Given these circumstances, BWPH concludes that putting its efforts into improving downstream passage
facilities in a manner consistent with current agency engineering design criteria would be a more
productive use of both its and the agencies time and resources during the FERC relicensing. Therefore,
BWPH does not see the benefit in conducting extensive and costly studies on an outdated downstream
passage system that will be substantially modified or replaced as a result of the relicensing of the Project.
In lieu of conducting the requested study (and the Downstream American Eel Passage Assessment
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requested by USFWS — see next section), BWPH instead proposes to conduct the following studies to
evaluate downstream fish passage: Computational Fluid Dynamics and Two-Dimensional Hydraulic
Modeling Study (Section 5.2.1) and Upstream and Downstream Passage Alternatives Study (Section
5.2.2), as well as utilize the best available existing information. The results of these studies, in
consultation with the resource agencies, will be used to identify Protection, Mitigation, and Enhancement
(PME) measures for improving downstream fish passage at the Project.

4.2.2 Downstream American Eel Passage Assessment

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

4.2.3 Dam Decommissioning and Removal with Site Restoration

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

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

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

4.2.4 Benthic Macroinvertebrate Profile in the Project Area Upstream of the Dam

FOMB requested that BWPH conduct a benthic macroinvertebrate profile study in the Project area
upstream of the dam. FOMB states the requested study will allow for better flow management in the

' Scoping Document 1, Brunswick Hydroelectric Project, Project No. 2284-052, Federal Energy Regulatory
Commission, Office of Energy Projects, Division of Hydropower Licensing, Washington, DC, April 16, 2024.
Accession Number 20240416-3021.
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future. BWPH is not proposing the study as requested by FOMB but is adopting the study with
modifications.

BWPH is not proposing to conduct the benthic macroinvertebrate study as requested because it does not
meet FERC’s Study Criteria, specifically, the study request is not likely to inform the development of
license conditions and existing information is sufficient to describe the benthic macroinvertebrate
community. FERC regulations indicate that if existing information is sufficient to understand Project
effects on a resource, then additional study is not needed. As described and presented in the PAD and as
noted by FOMB, benthic macroinvertebrate monitoring was recently completed (2021) downstream of the
Pejepscot dam (upper end of Brunswick impoundment) and at two sites in the Brunswick impoundment.
Thus, existing information is adequate to characterize the benthic macroinvertebrate community upstream
of the dam.

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

4.2.5 Invasive Plant Survey

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

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

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

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

Brunswick Project Revised Study Plan
FERC No. 2284 Page 21 December 2024



Brookfield White Pine Hydro LLC

4.2.6 Bass Population Study

MDIFW requested that BWPH conduct a study of population and reproductive success of black bass (a
collective term for Largemouth and Smallmouth Bass) within the Project impoundment and how
impoundment fluctuations may be impacting reproductive success of these black bass population.
MDIFW’s requested objectives are: 1) determining the number, depth, and spatial extent of black bass
nests during a typical spawning season, as well as their vulnerability to fluctuations in impoundment
level, and 2) collecting adult bass, aging of a subset of individuals to correlate with data on past
drawdowns in impoundment level, and determination of any year-class failures related to Project
operations.

BWPH is not proposing to perform a dedicated black bass spawning study but is proposing instead to
collect supplemental data on adult bass captured and bass nests observed as part of a Fish Assemblage
Study (Section 5.2.5). BWPH proposes to complete the Fish Assemblage Study during the bass spawning
period (i.e., May or June) using boat electrofishing and seining at four shallow shoreline locations. As
such, representative habitats where bass could be spawning would be included as part of the Fish
Assemblage Study.

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

5.1 Water Quality

5.1.1 Water Quality Assessment

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

5.1.1.1 Goals and Objectives

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

5.1.1.2 Known Resource Management Goals

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

5.1.1.3  Background and Existing Information

Maine statute 38 MRSA §464-470 establishes the State’s classification system of surface waters. The
mainstem of the Androscoggin River from the Worumbo Dam in Lisbon Falls downstream through the
Brunswick Project to a line formed by extension of the Bath-Brunswick boundary across Merrymeeting
Bay (approximately 6 river miles downstream of the Brunswick Dam) is a Class B waterbody. Class B
waters must meet standards ensuring they are suitable for the designated uses of drinking water supply
after treatment, agriculture, fishing, recreation in and on water, industrial process and cooling water
supply, navigation, habitat for fish and other aquatic life (the habitat must be characterized as
unimpaired), and hydroelectric power generation, except as prohibited under Title 12, section 403. Water
quality standards for Class B waters are provided in Table 5.1.1.3-1.

Table 5.1.1.3-1: MDEP Water Quality Standards for Class B Waterbodies

Parameter Standard

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

May not exceed a geometric mean of 64 CFU or MPN per 100 milliliters
over a 90-day interval or 236 CFU or MPN per 100 milliliters in more
than 10% of samples in any 90-day interval

May not cause adverse impacts to aquatic life in that the receiving
waters must be of sufficient quality to support all aquatic species
indigenous to the receiving water without detrimental changes in the
resident biological community

Dissolved oxygen
(DO)

Escherichia coli (.
coli) bacteria

Aquatic Life
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Parameter Standard

pH 6.5-9.0

Chlorophyll-a <8 ng/L (0.008 mg/L)
Total Phosphorus <30 ug/L (0.03 mg/L)
}Pﬁz;esrparency 22.0m

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

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

5.1.1.4 Project Nexus

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

5.1.1.5 Methodology

Task 1: Impoundment Trophic State Study

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

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

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

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

Task 2: Downstream Water Temperature and DO Study

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

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

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

depicted in Figure 5.1.1.5-1.

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

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

Task 4: Report

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

5.1.1.6  Consistency with Generally Accepted Scientific Practice

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

5.1.1.7 Deliverables and Schedule

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

5.1.1.8 Cost and Level of Effort

Estimated costs for this study are $35,000. The proposed level of effort is adequate to obtain information
to characterize water quality in the Project area.
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Figure 5.1.1.5-1: Proposed Approximate Water Quality Monitoring Locations
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5.1.2 Tailwater Benthic Macroinvertebrate Study

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

5.1.2.1 Goals and Objectives

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

5.1.2.2 Known Resource Management Goals

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

5.1.2.3  Background and Existing Information

Maine statute 38 MRSA §464-470 establishes the State’s classification system of surface waters. The
mainstem of the Androscoggin River from the Worumbo Dam in Lisbon Falls and continuing
downstream through the Project to a line formed by extension of the Bath-Brunswick boundary across
Merrymeeting Bay (approximately 6 river miles downstream of the Brunswick Dam) is a Class B
waterbody. Class B waters must meet standards ensuring they are suitable for the designated uses of
drinking water supply after treatment, agriculture, fishing, recreation in and on water, industrial process
and cooling water supply, navigation, habitat for fish and other aquatic life (the habitat must be
characterized as unimpaired), and hydroelectric power generation, except as prohibited under Title 12,
section 403. The aquatic life standard for Class B waters states that discharges may not cause adverse
impacts to aquatic life in that the receiving waters must be of sufficient quality to support all aquatic
species indigenous to the receiving water without detrimental changes in the resident biological
community (MRS 2021).

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

5.1.2.4  Project Nexus

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

5.1.2.5 Methodology

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

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

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

5.1.2.6 Consistency with Generally Accepted Scientific Practice

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

5.1.2.7 Deliverables and Schedule

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

5.1.2.8 Cost and Level of Effort

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

5.1.2.9 References
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5.2 Fishery Resources

5.2.1 Computational Fluid Dynamics and Two-Dimensional Hydraulic Modeling

BWPH is proposing to conduct three-dimensional Computational Fluid Dynamics (CFD) modeling in the
vicinity of the Project forebay/downstream fishway entrance, as well as in the Project tailrace/near the
entrance of the upstream fish passage facility. Additionally, BWPH will conduct two-dimensional (2D)
hydraulic modeling in the channel downstream of the spillway. The modeling will provide a better
understanding of flow field conditions that exist in these areas, and how those conditions may be affecting
migratory fish behavior and movements. The results of this modeling effort will be coupled with the
Upstream and Downstream Passage Alternatives Study (Section 5.2.2) to evaluate modifications to the
existing upstream and downstream fish passage systems at the Project.

5.2.1.1 Goals and Objectives

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

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

5.2.1.2 Known Resource Management Goals

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

5.2.1.3  Background and Existing Information

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

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

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

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

5.2.1.4 Project Nexus

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

5.2.1.5 Methodology

Two separate CFD models (i.e., Forebay Model and Tailrace Model) and a 2D hydraulic model will be
developed and various production runs will be conducted to gain a better understanding of flow field
conditions that exist in the vicinity of the upstream and downstream fish passage facility entrances and in
the channel below the spillway. Six key tasks have been identified to effectively meet the requirements of
this study. These tasks include: 1) collect field data; 2) compile model input datasets; 3) develop and
validate three-dimensional CFD models; 4) develop and validate 2D model; 5) conduct model production
runs; and 6) report findings. These tasks are described in more detail below.

Task 1: Collect Field Data

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

Task 2: Compile Model Input Datasets

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

Task 3: Develop and Validate Three-Dimensional CFD Model

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

Task 4: Develop and Validate 2D Model

The input files developed in Task 2 will be used to build a 2D hydraulic model, whose preliminary
extents are depicted in Figure 5.2.1.5-2. The downstream extents of the model will coincide with the
downstream extents of the CFD Tailrace Model so that they can utilize the same downstream boundary
condition for applicable scenarios. The model will include two upstream boundaries conditions, such that
flows from the spillway and turbines can be simulated separately to evaluate how these Project features
impact flow patterns. The_model will be developed to evaluate a wide range of flow conditions. Once
built, various scenarios will be run through each model corresponding to the conditions during the
collection of field data in Task 1. Results (e.g., water surface elevations and flow patterns) will be
compared to field data to validate the model. The extents presented in this study plan should be
considered preliminary and may be adjusted depending on stakeholder input and feedback as well as
validation results.

Task 5: Conduct Model Production Runs

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

Task 6: Report Findings

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

5.2.1.6  Consistency with Generally Accepted Scientific Practice

CFD and 2D hydraulic modeling is a generally accepted scientific practice when evaluating complex flow
fields and hydraulic characteristics in the vicinity of hydroelectric projects and fish passage facilities.

5.2.1.7 Deliverables and Schedule

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

Estimated costs for this study are $161,000. BWPH believes that the proposed level of effort is adequate
to evaluate flow field conditions in the vicinity of the upstream and downstream fish passage facility
entrances, as well as in the channel below the spillway.
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Figure 5.2.1.5-1: Proposed CFD Model Extents
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Figure 5.2.1.5-2: Proposed 2D Model Extents
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5.2.2 Upstream and Downstream Fish Passage Alternatives Study

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

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

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

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

e Use USFWS guidelines (2019 or updated guidelines as available) or subsequent drafts of state or
federal fish passage engineering design criteria as a basis for alternatives in the analysis.

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

e Phase II of this study would include a feasibility analysis (including costs) for alternatives
developed based on Phase I and further discussions with the agencies.

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

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

5.2.2.1 Goals and Objectives

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

5.2.2.2 Known Resource Management Goals

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

5.2.2.3 Background and Existing Information

Upstream Fish Passage Facilities

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

The fishway and associated trap and sort facility were installed in 1983. The fishway is 570-feet-long and
consists of 42 individual pools. Each pool is 8.5-feet-wide and 10-feet-long with a 1-foot drop between
each pool and a 1:10 slope in a switchback configuration. The fishway is designed to pass American
Shad, river herring, and Atlantic Salmon. The trapping facility, located at the upstream end of the
fishway, provides the opportunity to trap and truck (or volitionally pass) river herring, American Shad or
Atlantic Salmon, sort undesirable fish, and to collect data on migratory and resident fish species that use
the fishway. As fish swim to the top of the fishway, fixed grating guides them past a viewing window and
into a 500-gallon capacity fish hoist (trap). The hoist elevates the fish to overhead sorting tanks where
staff sort and sluice into tanks for transport or pass fish upstream via a concrete exit flume leading to the
headpond. There is one 10-foot-wide by 12.25-foot-high trashrack with clear spacing of 5.75 inches at the
flume’s exit.

Flow in the fishway consist of approximately 30 cfs passing downstream through the fishway (i.e.,
conveyance flow) with an additional 70 cfs passed (i.e., attraction flow) via a gravity fed pipe from the
fishway exit flume to a diffusion area at the lower end of the fishway for a total flow of 100 cfs. An
electric Rotork operator located at the fishway entrance is automated to pass all fishway flows (~100 cfs)
over the entrance gate with an approximate 0.75-foot drop during all tidal levels with a 0.25-foot dead
band to not operate inside of every 10 minutes. The fishway is typically operated up to a river flow of
approximately 20,000 cfs.

Downstream Fish Passage Facilities

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

Section 5.3.4 of the PAD includes information pertaining to upstream and downstream passage
efficiencies studies previously conducted at the Project.

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

5.2.2.4 Project Nexus

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

5.2.2.5 Methodology

Task 1: Phase 1-Alternatives Analysis

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

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

Task 2: Phase 2-Feasibility Assessment

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

Task 3: Report

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

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

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

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

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

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

5.2.2.6 Consistency with Generally Accepted Scientific Practice

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

5.2.2.7 Deliverables and Schedule

The alternatives analysis (Task 1) will occur during the first study year (2025). Results from Task 1 will
be included in the ISR. The feasibility assessment (Task 2) will be conducted during the second study
year (2026), following completion of the CFD model (Section 5.2.1). The final study report will be
included with the USR, which will be filed no later than January 1, 2027, per FERC’s Process Plan and
Schedule included in SDI.

5.2.2.8 Cost and Level of Effort

Estimated costs for this study are $125,000. BWPH believes that the proposed level of effort is adequate
to evaluate potential upstream and downstream passage alternatives at the Project.

5.2.2.9 References

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

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

5.2.3.1 Goals and Objectives

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

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

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

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

5.2.3.3  Background and Existing Information

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

5.2.3.4 Project Nexus
Project structures may affect the upstream and downstream movement of American Eel.
5.2.3.5 Methodology

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

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

Brunswick Project Revised Study Plan
FERC No. 2284 Page 42 December 2024



Brookfield White Pine Hydro LLC

Field personnel will be equipped with spotlights and binoculars for the surveys. The survey crew will
utilize red lights during each survey event.

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

5.2.3.6  Consistency with Generally Accepted Scientific Practice

The proposed methodology to evaluate the location and relative abundance of upstream migrating
American Eel that approach Project facilities is consistent with those employed at other hydropower
projects and USGS published methodology. The methodology proposed here is consistent with Haro and
Gephard (2023).

5.2.3.7 Deliverables and Schedule

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

5.2.3.8 Cost and Level of Effort

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

5.2.3.9 References

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

Yoder, C.O., B.H. Kulik, J.M. Audet, and J.D. Bagley. 2006. The Spatial and Relative Abundance
Characteristics of the Fish Assemblages in Three Maine Rivers. Technical Report MBI/12-05-1.
September 1, 2006.
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Figure 5.2.3.5-1: Proposed Vantage Points for Upstream American Eel Surveys
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5.2.4 Diadromous Fish Behavior, Movement, and Project Interaction Study

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

BWPH proposes to assess the behavior of select migratory fish species in and downstream of the Project
tailrace. The proposed study will consist of a phased approach. Phase 1 will evaluate and validate a
Juvenile Salmon Acoustic Telemetry System (JSATS) technology to determine if it can provide
consistent and adequate coverage of the study area required to evaluate fish behavior. If the JSATS
technology proves appropriate for use at the Project, Phase Il will focus on the evaluation of movement
and behavior of migratory fish in the tailrace and downstream reach.

5.2.4.1 Goals and Objectives

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

Specific objectives of Phase I:

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

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

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

5.2.4.2 Known Resource Management Goals

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

5.2.4.3  Background and Existing Information

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

5.2.4.4 Project Nexus

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

5.2.4.5 Methodology

Phase I: JSATS Feasibility Evaluation:

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

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

Proposed Equipment

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

Evaluation Approach

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

Acoustic receivers will be deployed at six different pilot deployment locations covering a range of flow
and channel/infrastructure morphology in the vicinity of the Project tailrace and proximal downstream
reach (Figure 5.2.4.5-2). Pilot deployment locations will include (1) the Project tailrace in the vicinity of
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the powerhouse discharge and existing fishway entrance, (2) near the mid-point of the excavated tailrace
channel, (3) an area below the existing Frank J. Wood Bridge and downstream of the confluence of the
Project tailrace and spillway bypass, (4) an area downstream of the ledge habitat located at the outlet of
the spillway bypass area, (5) the spillway bypass area in the vicinity of the Tainter gate structures, and (6)
the center channel at a point approximately 500 meters downstream of the powerhouse discharge.
Performance information will be collected using slightly different methodologies at each pilot deployment
location depending on whether the area is being evaluated for the potential collection of 2D positional
data (i.e., pilot deployment locations 1, 2, 3, and 4) or 1D presence/absence data (i.e., pilot deployment
locations 5 and 6).

To evaluate JSATS hydrophones at each 2D positional data pilot deployment location, an array of at least
five hydrophones will be deployed in a manner which maximizes the likelihood of successful
triangulation of tag positions. This will be accomplished by deploying receivers in a grid pattern which
creates several areas between receivers in the shape of triangles. The array of triangles will be positioned
to allow fish (or test tags) to move freely through the array while attempting to always maintain a position
where an individual tag transmission will have “line-of-sight” to at least three receivers. The time of
arrival of the tag transmission will differ slightly between all of the receivers that detect the transmission,
allowing for triangulation during processing of the data.

To test the 2D array deployment, an acoustic transmitter will be placed in a piece of polyethylene tubing
such that it is protected from impact and is also oriented horizontally with the transmitter tip in contact
with the water (Figure 5.2.4.5-3). For the preliminary site testing it is anticipated that ATS brand, model
SS300 and SS400 transmitters will be used. Test transmitters will be set to a burst rate of 3 seconds.
These transmitter sizes will likely be appropriate for use in tagging the final set of target fish species
during Phase II of the study. Test tags will be attached to a fixed point under a boat and driven through
the array for several minutes. Concurrently with passage of the test tags through the test array, high
accuracy GPS points will be collected once per second to create a continuous GPS track of the known
position of the test tag over time. The collected GPS track will be compared to the set of triangulated
positions calculated by the deployed array to determine the level of 2D tracking accuracy of the deployed
array at pilot deployment locations 1, 2, 3, and 4. This process will be repeated multiple times to cover the
full area of potential 2D coverage at each pilot deployment location to understand which of those areas
have conditions suitable for the collection of 2D tracking data versus a simple determination of tag
presence or absence.

To evaluate JSATS hydrophones at each 1D presence/absence pilot deployment location, the same
polyethylene tubing design will be employed and an initial data collection will be made using the boat-
based tag track technique identified above for the 2D pilot deployment locations. Following a
determination of the range for the receiver installed at each pilot deployment location (i.e., sites 5 and 6),
a series of tags in tubing will be attached to a thin weighted rope. Dependent on water depth at each site, a
set of three transmitters will be spaced along the line such that signals are being propagated from the
upper (top 1 meter), middle, and lower (bottom 1 meter) of the water column.

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

. . . No.Detections
Detection Efficiency (%) = —————
No.Transmissions

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

Review and Application to Phase 11

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

Phase II: Behavior, Movement, and Interaction Assessment

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

Monitored Reach and Receiver Design

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

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

Acoustic Receivers and Transmitters

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

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

Target Fish Species

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

Procurement of Target Fish Species

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

Sample Sizes

This study seeks to evaluate the movement and behavior of selected migratory fish species in the Project
tailrace and proximal downstream reach to inform on the spatial and temporal distribution of those
individuals relative to their positioning near the existing fishway entrance or potential alternative fishway
entrance locations. The study is not intended to evaluate the effectiveness of upstream passage through
the existing fishway. To inform an appropriate sample size for each adult alosine species (i.e., American
shad and river herring), BWPH has assumed a comparison of time spent among four general regions
(upper tailrace — river right, upper tailrace — river left, lower tailrace — river right, and lower tailrace —
river left). Assuming the use of a one-way ANOVA to compare the average time spent across the four
general regions (with the intent of informing on which region yields the greatest level of activity), a
power analysis was conducted using G*Power?. The power analysis conducted for a one-way ANOVA
indicated that the minimum sample size to account for four regions and yield a statistical power of at least
0.8 at a significance level of a = 0.5 and a medium size effect of 0.25 is 180 fish per alosine species.

The power analysis conducted here for the adult alosine species does not take into consideration losses
attributable to either fallback (i.e., downstream movement away from the study area following tagging
and prior to entering the monitored reach) or predation. To account for those factors, the sample sizes for
American shad and river herring should be adjusted by a total loss rate of 0.498 and 0.605, respectively.
Where the total loss rate is calculated as:

Total Loss Rate =1 — (1-F) * (1-P)

Where F = the species assumed fallback rate and P = the species assumed predation rate. Fallback and
predation rates for both alosine species were estimated as part of study plans developed for the similar

2 G*Power Version 3.1.9.7
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Lawrence Project (i.e., both Projects are the first mainstem dam)® at 21% and 33% fallback and 50% and
25% predation for river herring and shad, respectively. The 2022 Brunswick upstream alosine radio
telemetry study supports the fallback rate proposed for American shad as 29% of study fish tagged during
that effort were classified as fallback (Normandeau 2023). When adjusted by the species-specific total
loss rates attributable to fallback and predation, a total of 289 and 270 river herring and American shad
will be tagged.

With regards to sea lamprey, BWPH will mirror the sample size reported by Peterson et al. (2022) for the
Milford Dam study of 150 individuals.

5.2.4.6 Consistency with Generally Accepted Scientific Practice

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

5.2.4.7 Deliverables and Schedule

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

5.2.4.8 Cost and Level of Effort

The total estimated cost for Diadromous Fish Behavior, Movement, and Project Interaction Study and
based on the initial assumptions above is $600,000 ($60,000 for Phase I and $540,000 for Phase II).
BWPH believes that the proposed level of effort is adequate to assess fish behavior and movement
downstream of the Project.

5.2.4.9 References

Normandeau Associates Inc. (Normandeau). 2023. Study Report for Pre-Construction Fish Passage
Monitoring Associated with the Frank J. Wood Bridge. Report prepared for the Maine Department of
Transportation.

Peterson, E., R. Thors, D. Frechette, and J.D. Zydlewski. 2022. Adult sea lamprey approach and passage
at the Milford Dam fishway, Penobscot River, Maine, United States. North American Journal of
Fisheries Management 43: 1052-1065

3 FERC Accession No. 20231128-5122
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Figure 5.2.4.5-1: ATS Hydrophones (SR3001 on left and SR3017 on right) Proposed for
Evaluation during Phase I

Brunswick Project Revised Study Plan
FERC No. 2284 Page 51 December 2024



Brookfield White Pine Hydro LLC

Figure 5.2.4.5-2: Proposed Hydrophone Locations for Evaluation of Detection Range and
Efficiency during Phase I Study
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Figure 5.2.4.5-3: View of Acoustic Transmitter Installed Horizontally in a Plastic Protective
Tube for Range Testing Exercises
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Figure 5.2.4.5-4: Proposed Primary Detection Zone (orange shading) and “Gate Receiver” (red line) Locations for Phase 11
Study

Brunswick Project Revised Study Plan
FERC No. 2284 Page 54 December 2024



Brookfield White Pine Hydro LLC

5.2.5 Fish Assemblage Study

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

5.2.5.1 Goals and Objectives

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

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

5.2.5.2 Known Resource Management Goals

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

5.2.5.3 Background and Existing Information

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

5.2.5.4 Project Nexus

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

5.2.5.5 Methodology

The methodology includes boat electrofishing and seining,* along with supplemental data collection on
any bass nests observed.

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

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

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

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

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

During fish sampling field staff will also record:

e Date/time of sampling start and stop

e Coordinates for the start and end points

e Time the electrofisher is engaged (seconds), or the number of seine hauls completed at a site

e  Water temperature (°C)

e Specific conductivity (uS/cm?)

e Dominant substrate (Wentworth Scale)

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

e Percentage of transect or haul area with aquatic vegetation

e Percentage of transect or haul area with overhanging shoreline cover

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

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

5.2.5.6 Consistency with Generally Accepted Scientific Practice

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

5.2.5.7 Deliverables and Schedule

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

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

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

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

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

5.2.6.1 Goals and Objectives

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

5.2.6.2 Known Resource Management Goals

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

5.2.6.3 Background and Existing Information

The Project operates as a run of river project with a 510-foot-long uncontrolled spillway section with a
crest elevation of 39.4 feet, msl, an 80-foot-long gate section with two 32.5-foot-wide by 22-foot-high
Tainter gates with sill elevations of 20.0 feet, msl, a 48-foot-wide emergency spillway section with a crest
elevation of 39.4 feet, msl, and 57-foot-long, non-overflow section with a top elevation of 55 feet, msl.
The outflow from the spillway is functionally divided into two sections, divided by a 2-foot-wide
concrete pier on the spillway, located directly above a 21-foot-high and 170-foot-long concrete retaining
wall that extends in the downstream direction (eastward) away from the face of the spillway to Shad
Island.

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

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

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

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

5.2.6.5 Methodology

Task 1: Operational Data Review

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

Task 2: Field Survey

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

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

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

e Large fish: characterized by adult sturgeons

e Medium fish: characterized by adult salmon

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

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

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

Task 4: Report

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

5.2.6.6 Consistency with Generally Accepted Scientific Practice

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

5.2.6.7 Deliverables and Schedule

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

5.2.6.8 Cost and Level of Effort

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

5.2.6.9 References

None
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5.2.7 Mussel Survey

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

5.2.7.1 Goals and Objectives

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

5.2.7.2  Known Resource Management Goals
The USFWS is a federal agency that seeks to:

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

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

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

5.2.7.3  Background and Existing Information

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

5.2.7.4  Project Nexus

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

5.2.7.5 Methodology

Task 1: Mussel Field Survey

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

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

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

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

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

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

e Water depth at the center of each cell

e Water clarity, air and water temperature, and weather

e Estimate of cell substrate composition (Wentworth Scale)

e Estimate of large woody debris present

e Estimate of aquatic vegetation species presence percentage per cell

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

Task 2: Host Species Presence

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

Task 3: Report

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

5.2.7.6  Consistency with Generally Accepted Scientific Practice

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

5.2.7.7 Deliverables and Schedule

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

5.2.7.8 Cost and Level of Effort

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

5.2.7.9 References

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

5.3.1 Recreation Study

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

In PAD comment letters dated June 20, 2024, the town of Brunswick and the National Park Service
(NPS) requested that BWPH contribute to the improvement and development of several Project and non-
Project recreation sites in the Project area. The town of Brunswick requested contributions to several
existing and planned projects spanning the full extent of the Project as well as downstream of the Project
and provided various concepts and management plans to support the requests. NPS requested
improvements to the existing portage route at the Project, improvements to two of the Project recreation
sites, and expressed support for the specific improvements to those sites requested by the town of
Brunswick. In comments on the PAD provided June 19, 2024, MDIFW indicated that there is limited
recreational access to the Project impoundment for recreational boating and fishing. MDIFW requested
that BWPH provide data to support the assertion in the PAD that the impoundment is too shallow for
large, trailered boats, and that BWPH develop a permanent boat launch at the Brunswick impoundment
with adequate parking capacity for trailered and non-trailered vehicles. In comments on the Proposed
Study Plan provided November 4, 2024, NPS requested that the online survey be conducted at all Project
area recreation sites for a full year, that a link to the survey be posted at various non-recreational locations
in the Project vicinity, and that the Licensee assume all costs associated with 250" Anniversary Park.

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

As noted in Section 2, construction work on the Frank J. Wood Bridge is expected to continue into late
2026. Recreation sites in the construction area may be impacted by construction during the study period.
BWPH is proposing modifications to traditional study methods to offset or reduce impacts to study
results. These modifications are discussed below.

5.3.1.1 Goals and Objectives
The goal of this study is to assess existing recreational access and opportunity within and adjacent to the
Project’ (the “study area”) and evaluate whether there is a need for additional and/or enhanced

recreational access and opportunities. The objectives of the study are as follows:

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

o Characterize existing recreational use of the sites;

e Assess user perceptions of the sites; and

5 As information on the Pejepscot Dam Recreation Area was gathered as part of the recent FERC relicensing of the
Pejepscot Hydroelectric Project, BWPH is not proposing to perform additional study at the site. Existing information
will be used as appropriate for this study.
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o Assess whether there is a need to enhance recreation opportunities and access at the Project.
5.3.1.2 Known Resource Management Goals

The Federal Power Act requires that FERC give equal consideration to all uses of the waterway on which
a project is located. When reviewing a proposed action, FERC must consider the environmental,
recreational, fish and wildlife, and other non-developmental values of the Project, as well as power and
developmental values.

5.3.1.3  Background and Existing Information

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

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

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

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

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

5.3.1.4 Project Nexus

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

¢ As noted above, BWPH will utilize existing information for the Pejepscot Dam Recreation Area.
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will provide information on the available facilities and recreational use at the Project and identify any
areas for potential development or improvement at the Project.

5.3.1.5 Methodology

Task 1: Field Inventory and Condition Assessment

BWPH will conduct a field assessment of existing formal public recreation sites in the study area. The
following information will be recorded for each included site:

e A description of the site and any associated amenities

o The location of the site relative to the Project boundary

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

e Photographic documentation of the site and associated amenities

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

Task 2: User Survey

BWPH will solicit information on recreational use and user perceptions of existing formal public
recreation sites in the study area via an online user survey. The survey will be conducted online to allow
for continuous access during the recreation season. Temporary signs with a brief description and a link
and/or QR code directing users to the online survey will be strategically placed at each Project recreation
site and, pending permission from the site owner and operator, at each non-Project recreation site in the
study area. Signs will be strategically located at each site to maximize visibility, monitored by field
technicians when onsite for other studies, and repaired or replaced as needed throughout the study season.
The survey will be open for responses during the primary open water recreation period (Memorial Day
through Columbus Day). The survey will be designed to gather information on general visitor
characteristics; use patterns including activities engaged in, mode of transportation, number of visits per
year, and seasonality of use; and visitor perceptions of various site parameters, including overall site
condition, adequacy of site amenities, perception of crowding, and whether the site serves user
needs/interests.

To offset or reduce impacts of bridge construction activities, BWPH will provide the survey link and QR
code to the towns of Brunswick and Topsham. This will allow the towns to disseminate a survey link to
residents and user groups familiar with the Project area recreation sites and to post the information in
appropriate locations.

Task 3: Impoundment Boat Access Evaluation

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

Task 4: Report

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

5.3.1.6  Consistency with Generally Accepted Scientific Practice

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

5.3.1.7 Deliverables and Schedule

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

5.3.1.8 Cost and Level of Effort

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

5.3.1.9 References

None cited.
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Figure 5.3.1.3-1: Existing Project Area Recreation Sites
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5.4 Cultural Resources

5.4.1 Historic Architectural Survey

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

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

5.4.1.1 Study Goals and Objectives

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

5.4.1.2 Known Resource Management Goals

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

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

5.4.1.3 Background and Existing Information

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

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

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

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

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

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

The Pejepscot Project is not eligible for listing on the NRHP. The Maine Central Railroad portion that
spans the Androscoggin River is also not eligible for listing on NRHP. The National Register of Historic
Places eligible for listing for the Frank J. Wood Bridge and the Brunswick-Topsham Dam have not been
determined.
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Table 5.4.1.3-1: Historic Resources Located Inside the Project Boundary

MHPC

Inventory Name Location Construction Date NRHP Status

Number

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

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

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

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

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

19571957

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

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

5.4.1.4 Project Nexus

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

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

5.4.1.5 Methodology

BWPH will employ an architectural historian who meets the professional qualification standards set forth
by the Secretary of the Interior for both Architectural Historians and Historians (36 CFR §61) to survey,
document, and evaluate all structures and facilities within the Project’s APE that are 50 years or older and
may be eligible for listing on the NRHP and the Project’s direct and indirect effects on these historic
resources. The historic structures survey will consist of three steps: (1) background research at the
MHPC, (2) the reconnaissance-level field survey to identify all resources 50 years or older within the
APE and entry of survey data and mapping into MHPC’s online database, the CARMA, and (3) the
preparation of the architectural survey report.

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

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

Task 2. Reconnaissance-Level Field Survey

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

Task 3. Architectural Survey Report

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

5.4.2 Prehistoric and Historic Archeological Resources Survey

The MHPC requested that BWPH conduct an archaeology survey of the Project APE. The MHPC
provided their study requests in letters dated October 11, 2023, and March 11, 2024. The MHPC stated in
their March 11, 2024, letter, “With regards to archaeological resources, the impoundment margins must
be subject to Phase I archaeological survey including subsurface testing in appropriate locations to
identify all archaeological sites around the impoundment margin that might erode over the term of the
license. Phase II (site assessment) field work might also be necessary depending on the results of the
Phase I survey.” The MHPC defines the APE “as all land around the margin of the impoundment that
may be affected by erosion during the term of the future license.” They go on to note that, “when the
Project boundary is defined as an elevation, for example, the APE may extend above that elevation and
laterally outside of the Project boundary, if there is a potentially eroding landform that extends above the
Project boundary elevation.” For the purposes of this study plan, the APE will include lands enclosed
within the Project boundaries and/or lands located within 50 feet (15 m) of the edge of the riverbank,
whichever is the greater of the two areas, to ensure assessment of areas potentially affected by erosion.’
The Project boundary follows the contour level of 42.0 feet above msl around most of the Project
impoundment, except along the northerly shore of the impoundment between the Project dam and the
Black Bridge railroad crossing where is follows the contour level of 46.0 feet, msl. The Project boundary
also encloses the principal Project works including the dam, intake, powerhouse, tailrace, and fishway.
The Project boundary extends approximately 4.5 miles upstream to the Pejepscot Dam and encompasses a
total of approximately 348 acres.

7 Any survey or testing on privately owned lands will be subject approval by the landowner.
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5.4.2.1 Study Goals and Objectives

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

5.4.2.2 Known Resource Management Goals

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

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

5.4.2.3  Background and Existing Information

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

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

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

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

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

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

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

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

5.4.2.4  Project Nexus

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

5.4.2.5 Methodology

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

5.4.2.6  Prehistoric Archaeological Survey

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

Task 1. Development of a Sensitivity Model

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

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

Task 3. Phase IA Report Development

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

Task 4. Phase IB Fieldwork

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

Any artifacts discovered during field work will be cleaned, cataloged, and analyzed to determine age and
archaeological cultural affiliation. All materials and records will be deposited in an MHPC approved

facility within the state of Maine.

Task 5. Phase IB Report Development

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

5.4.2.7 Historic Archaeological Survey

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

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

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

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

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

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

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

Task 2. Field Reconnaissance

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

Task 3. Phase IA Report Development

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

Task 4. Phase IB Fieldwork

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

Task 5. Phase IB Report Development

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

5.4.3 Study Schedule

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

The Phase 1A archaeology surveys are currently planned for the spring and summer of 2025, with draft
Phase IA study reports anticipated in the fall of 2025 for comment by the SHPO, and the final report will
be included in the ISR. The Phase IA archaeology survey reports will contain a detailed scope of work for
Phase IB archeological fieldwork, if necessary. Phase IB fieldwork will be conducted in the spring of
2026. Draft reports will be prepared for comment by the SHPO and tribes (if applicable), which will be
included in Updated Study Report that will be available in 2027. Follow-up Phase II studies to identify
whether any of the archaeological sites discovered during Phase I survey are eligible for listing to the
NRHP would occur in the summer-fall of 2027, if necessary. Following review, a final Phase II report
will be provided to the SHPO, tribes (if applicable), and FERC as a Privileged document.

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

5.4.4 Cost and Level of Effort

The estimated cost for completion of the historic architectural and Phase IA archaeology surveys is
approximately $55,000. BWPH believes that the proposed level of effort is adequate to obtain initial
information on cultural resources within the Project APE.
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APPENDIX A - PAD COMMENT AND STUDY REQUEST LETTERS
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June 18, 2024

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

Washington, D.C. 20426

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

Dear Acting Secretary Reese:

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

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

Sincerely,

Julin € . Oveeden

Jennifer Anderson
Assistant Regional Administrator
for Protected Resources

Attachment (Comments/Study Requests)

cc: Service List



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=http%3A%2F%2Fwww.tekspf.com%2F2018%2F06%2F13%2F&psig=AOvVaw3g8rF16ziEL2y9x6pI4Rwg&ust=1567002478006466

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

1 PROJECT BACKGROUND

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

2 FEDERAL STATUTORY REQUIREMENTS

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

3  RESOURCES UNDER NMFS JURISDICTION

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

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

4 PROTECTED SPECIES IN THE PROJECT AREA

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

Atlantic salmon

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

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

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

Atlantic sturgeon

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

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

Shortnose sturgeon

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

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

5.1 PAD, section 2.1 Process Plan and Schedule

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

5.2 PAD Section 3.3.7 Fish Passage Facilities

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

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

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

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

NMFS Comment:

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

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

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

5.3 PAD Figure 5.2.1.2-1

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

5.4 PAD Section 5.3.5.9

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

NMFS Comment:

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

3 FERC Accession #: 20211228-5096



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

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

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

6.1 Section 3.5.3 Project Decommissioning

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

7 REQUESTED STUDIES

Study 1: Evaluation of Stranding Risk/Bathymetry Study

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

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

Study Plan Criteria

1.

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

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

The requestor, NMFS, is a federal resource agency.

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

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

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

Sturgeon, and Shortnose Sturgeon at the Brunswick and Lewiston Falls Projects on the Androscoggin
River, Maine. 128 pp.
S FERC Accession #: 20211228-5096



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

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

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

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

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

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

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



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

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

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

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

Study Plan Criteria

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

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

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

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

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

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

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

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

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

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

Study Plan Criteria

1.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Study 4: Upstream Passage of Sea Lamprey

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

Study Plan Criteria

1.

2.

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

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

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

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

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

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

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

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

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

Study Plan Criteria

1.

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

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

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

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

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

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

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

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

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

June 20, 2024 Filed Electronically ER 24/0151

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

Washington, DC 20426

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

Dear Secretary Bose,

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

Safe and Convenient Portage — Recreational and ADA Improvements

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

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

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

250" Anniversary Park

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

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



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

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

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

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

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




Middel Level Stairs to Lower Levl and River Access

Debris at River level. Woody Vegetation along River Level.

Summer Street Overlook

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

Exhibit D of the Town of Brunswick’s PAD/SD1 comments dated 6.20.24 includes the Androscoggin
River Brunswick-Topsham Riverwalk Feasibility Study which includes a plan that would greatly improve
public use and access throughout the project boundary. The NPS supports this plan and encourages full
participation by BWPC to achieve the goals of that plan.



Water Street Access

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

Ongoing and Future Local Goals and Objectives

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

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

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



Conclusion

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

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

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

Sincerely,

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

U.S. FISH AND WILDLIFE SERVICE

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

June 20, 2024
ER 24/0151

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

Washington, DC 20426

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

Dear Acting Secretary Reese:

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

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

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



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

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

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

Sincerely,

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

Attachment: Study Requests

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



Attachment — Study Requests
Study Request 1

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

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

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

The Applicant did not propose an alternate study.

References

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

2Accession Number: 20231002-5331.
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Brunswick Hydroelectric Project (P-2284)

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

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

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

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

e Estimate forebay residence time.

e Determine temporal rate of arrival at the dam.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The Applicant did not propose an alternate study.

References

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

DIADROMOUS FISH BEHAVIOR, MOVEMENT, AND PROJECT INTERACTION

STUDY

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

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

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

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

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

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

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

In hydroelectric project licensing, the Service seeks to:

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

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

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

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

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

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

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

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

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

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

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

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

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



Attachment — Study Requests A-9
Brunswick Hydroelectric Project (P-2284)

understand how fish are moving in the vicinity of the fishway, in the tailrace, and just
downstream.

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

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

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

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

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

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

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

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

The Applicant did not propose an alternate study.

References
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Study Request 4

UPSTREAM SEA LAMPREY PASSAGE ASSESSMENT

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

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

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

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

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

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

In hydroelectric project licensing, the Service seeks to:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The Applicant did not propose an alternate study.

References
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Study Request 6

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

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

Upstream and Downstream Passage Alternatives Study

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

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

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

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

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

“BWPH is proposing to conduct an Upstream and Downstream Passage Alternatives
Study that will include evaluations of previously conducted telemetry studies at the
Project, including the results of the Downstream American Eel Passage Assessment;
Downstream Alosine Passage Assessment; Diadromous Fish Behavior, Movement, and
Project Interaction Study; Upstream Sea Lamprey Passage Assessment; Evaluation of
Stranding Risk/Bathymetry Study; and any upstream American eel study.”



Attachment — Study Requests A-18
Brunswick Hydroelectric Project (P-2284)

e The Applicant’s proposed study includes very little detail regarding the goals and
objectives or proposed methodology. The Service is an active participant in the
relicensing of the Worumbo Hydroelectric Project (FERC No. 3428), the third dam
upstream on the Androscoggin River. On September 28, 2021, FERC issued a Study Plan
Determination for that project, which included an approval for Brown Bear II Hydro,
Inc’s (BB2H) proposed downstream passage alternative study®. It is important to ensure
consistency within the watershed, and, consequently, we recommend that Brookfield
modify its proposed Upstream and Downstream Passage Alternatives Study to
incorporate elements of BB2H’s Downstream Passage Alternatives Study’. At a
minimum, we recommend the following inclusions:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

References
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Study Request 7
MUSSEL SURVEY

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

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

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

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

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

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

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

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

e Protect and enhance populations of rare and endangered fishes.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The Applicant did not propose an alternate study

References

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

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

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

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

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

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

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

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

In hydroelectric project licensing, the Service seeks to:

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

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

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

e Protect and enhance populations of rare and endangered fishes.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

° Estimated area of local infestation;

o Estimated abundance (stem count/percent cover);

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

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

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

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

o Recommendations for control, management, and monitoring; and

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

appropriate, and overlain on an orthophoto at suitable scale.

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

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

Brookfield did not propose an alternate study.
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Pre-Application Document Comments
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Dear Acting Secretary Reese:

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

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

Project Description

The Project consists of a 4.5-mile-long, 175-acre impoundment; an 830-foot-long and 40-foot-
high concrete gravity dam with a gate section containing two Tainter gates and an emergency
spillway; an intake and a powerhouse containing three turbine-generating units with an
authorized rating of 19.0 MW. The Project also has a vertical slot upstream fishway, a
downstream fish bypass, a 21-foot-high fish barrier wall between the dam and Shad Island, and a
3-foot-high by 20-foot-long concrete fish barrier weir across Granney Hole Stream in Topsham.
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Comments on PAD

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

1. Section 5.2.22 State Water Quality Standards

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

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

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

e DEP Surface Water Ambient Toxics Program (SWAT);

e Friends of Merrymeeting Bay (FOMB),

e Topsham Hydro Partners Limited Partnership (Topsham Hydro),

e DEP Volunteer River Monitoring Program (VRMP).

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

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




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

2. Section 6.2.3 Fish and Aquatic Resources

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

Water Quality Classifications and Standards

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

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

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

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

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

I'PAD at Section 6.2.3.1.



Antidegradation

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

Water Quality Certification Data Requirements

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

Water Quality Studies

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

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

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

2 A declining trophic state indicates improved water quality conditions.



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

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

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

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

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

Sincerely,

Jim by


mailto:laura.paye@maine.gov

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

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

Cc:  Michael Scarzello, Brookfield Renewable
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Impoundment Trophic State Study
Describe the goals and objectives of each study proposal and the information to be obtained.

Trophic state is an important indicator of water quality within the impoundment. Assessment of
this criteria provides information to evaluate the health of the Brunswick impoundment and the
impact of the dam structures on water quality in the Androscoggin River. The objective of this
study proposal is to determine if the project impoundment meets Maine Water Quality Standards,
including the dissolved oxygen standards and the designated use of recreation in and on the water.
This study will assess whether the trophic state of the impoundment is stable or improving.

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

The resource management goal is to ensure attainment of Maine Water Quality Standards
pursuant to the provisions of the Water Classification Program, 38 M.R.S. Sections 464-468 and
to certify attainment of such, with any necessary conditions, under Section 401 of the Federal
Water Pollution Control Act (a.k.a. Clean Water Act).

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

Requestor is a resource agency.

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

The Applicant proposes to conduct water quality studies in the Project PAD. As described in the
Department’s PAD comment letter, the applicant will need to conduct a trophic state study to
demonstrate whether the Project meets water quality standards, including dissolved oxygen in the
impoundment and that the trophic state is stable or declining (improving) in order to obtain water
quality certification.

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

Data collected will identify trophic state and may identify stratification effects on the impounded
water and habitat. Information will be used to evaluate whether the Project meets Maine



designated uses, habitat and aquatic life criteria, and dissolved oxygen criteria, which will inform
the water quality certification process.

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

The DEP Sampling Protocol for Hydropower Studies (April 2022) was established by
Department staff and has been used successfully throughout the State by the DEP and others. A
copy of the Department protocol is attached to the PAD comment letter.

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

Trophic state samples are collected twice each month for five consecutive months during open
water season. The impoundment aquatic habitat study, requested in a separate Study Request,
relies in part on data collected during the Trophic State Study. The Trophic State Study can be
completed in a single field season. Costs are considered reasonable given that this study is
required for Maine water quality certification and is routinely completed at hydropower projects
being relicensed in the State. No alternatives to this study are proposed.
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Downstream Temperature and Dissolved Oxygen Study

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

Temperature and dissolved oxygen (DO) are important indicators of water quality to
ensure that discharges from the hydropower Project are sufficient to maintain the resident
biologic community downstream of the Brunswick dam. Assessment of temperature and
DO data in the downstream reaches will be used to determine if the hydropower Project
meets Maine Water Quality Standards including Class B DO criteria.

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

The resource management goal is to ensure attainment of Maine Water Quality Standards
pursuant to the provisions of the Water Classification Program, 38 M.R.S. Sections 464-
468 and certify attainment of such, with any necessary conditions, under Section 401 of
the Federal Water Pollution Control Act (a.k.a. Clean Water Act)

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

Requestor is a resource agency.

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

Dissolved oxygen concentrations downstream of the Brunswick dam must meet Maine
water quality criteria for Class B waters. A review of data summaries included in the
PAD indicates temperature and dissolved oxygen data is dated and may have been
collected in a manner inconsistent with approved protocols for hydropower studies, and
therefore is insufficient to assess current attainment of these criteria. The PAD indicates
that the Applicant intends to conduct water quality studies and the Department
determines that a study of this nature is necessary to assess impacts of Project operations
on DO.



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

Data collected will be used to evaluate Project effects on water temperature and DO
concentrations in the Androscoggin River downstream of the Brunswick dam.
Information will be used to evaluate whether the project meets Maine DO criteria for
Class B waters and will inform the water quality certification process.

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

The DEP Sampling Protocol for Hydropower Studies (April 2022) was established by
Department staff and has been used successfully throughout the State by the DEP and
others. A copy of the Department protocol is attached to the PAD comment letter.

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

The DEP Sampling Protocol for Hydropower Studies (April 2022) offers two options for
the temperature and DO study that can be completed in one field season. Temperature
and DO samples can be collected one day per week for at least 10 weeks or measured
hourly using data sondes placed at designated locations during summer low flow, high
water temperature conditions (e.g. July through August, or mid-August through mid-
September). The Department prefers the second method. Costs are considered
reasonable given that this study is required for Maine water quality certification and is
routinely completed at hydropower projects being relicensed in the State. No alternatives
to this study are proposed.
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Benthic Macroinvertebrate Study

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

Assessment of the benthic macroinvertebrate community is critical to determine whether
current in-stream flow releases affect attainment of Maine habitat and aquatic life criteria
for Class B waters in the Androscoggin River below the Brunswick dam. The assessment
provides biological data to evaluate potential impacts caused by Project operations.

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

The resource management goal is to ensure attainment of Maine Water Quality Standards
pursuant to the provisions of the Water Classification Program, 38 M.R.S. Sections 464-
468 and certify attainment of such, with any necessary conditions, under Section 401 of
the Federal Water Pollution Control Act (a.k.a. Clean Water Act)

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

Requestor is a resource agency.

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

The Androscoggin River must meet Maine’s habitat and aquatic life criteria in the
vicinity of the Brunswick Project. Agency file review indicates data is insufficient to
evaluate the current aquatic community in the tailrace reaches downstream of the
Brunswick dam. The PAD indicates that water quality studies will be conducted but does
not indicate that a study of this nature is planned for the Project.

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



Data collected will be used to evaluate the benthic macroinvertebrate community in the
tailrace reach downstream of the Brunswick Project. Information will be used to evaluate
whether the project meets Maine aquatic life criteria and will inform the water quality
certification process.

. Explain how any proposed study methodology (including any preferred data

collection and analysis techniques, or objectively quantified information, and a
schedule including appropriate filed season(s) and duration) is consistent with
generally accepted practice in the scientific community or, as appropriate, considers
relevant tribal values and knowledge.

The DEP Methods for Biological Sampling and Analysis of Maine’s Rivers and Streams
(April 2014) was established by Department staff and has been used successfully
throughout the state by DEP and others since 1983. A copy of the Department manual is
attached to the PAD comment letter.

. Describe considerations of level of effort and cost, as applicable, and why proposed

alternative studies would not be sufficient to meet the stated information needs.

Replicate benthic macroinvertebrate sample collectors (rock baskets or cones) are
deployed for a 28-day study period in the tailrace reach of the hydropower Project during
low flow, high temperature conditions. Samples must be collected by a professional
aquatic biologist and evaluated by a professional freshwater macroinvertebrate
taxonomist. Methods are documented in the DEP manual Methods for Biological
Sampling and Analysis of Maine’s River and Streams (April 2014). Costs are considered
reasonable given that this study is required for Maine water quality certification and is
routinely completed at hydropower projects being relicensed in the State. No alternatives
to this study are proposed.
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Debbie-Anne A. Reese, Acting Secretary
Federal Energy Regulatory Commission
888 First Street, N.E.

Washington, DC 20426

Re: MDIFW Comments and Study Requests for the Brunswick Hydroelectric Project
(FERC No. 2284)

Dear Acting Secretary Reese:

On February 21, 2024, Brookfield White Pine Hydro LLC (Brookfield, Licensee) submitted a
Notice of Intent (NOI) to file an application for a new license and a Pre-Application Document
(PAD) for the Brunswick Hydroelectric Project (FERC No. 2284). The Project is located on the
Androscoggin River in Androscoggin County, Maine. The Maine Department of Inland
Fisheries and Wildlife (MDIFW) is a cabinet-level agency of the State of Maine, and under
Maine State Law (12 MRSA, §10051) MDIFW’s mandate is “...7o preserve, protect, and
enhance the inland fisheries and wildlife resources of the State; to encourage the wise use of
these resources, to ensure coordinated planning for the future use and preservation of these
resources; and to provide for effective management of these resources.” Based on our statutory
responsibility we have prepared the following comments on the PAD and are submitting
appropriate Study Requests:

Comments on the PAD

Section 3.4 Project Operations

The Project is currently operated as a run-of-river facility with no stated storage or flood control
capacity. However, the Licensee does possess some ability to regulate impoundment drawdowns
through turbine-generator operation. Furthermore, the current FERC license limits impoundment
fluctuations to less than two feet below the top of the spillway crest. Based on water level data
provided in Figures 3.4.1-1 through 3.4.1-5, impoundment drawdowns of one foot or greater
were variable year-to-year but relatively frequent for the period shown (2018-2022). Outside of
identified maintenance drawdowns, the maximum drawdown appeared to be approximately two
feet as limited by the current FERC license. MDIFW appreciates the inclusion of these
impoundment level and outflow figures, but also requests that the raw data for outflow and
impoundment level be provided for the same 2018-2022 time period. Without these data, it is
difficult to identify the magnitude, frequency, or duration of reduced impoundment levels that
may have impacted resident fish species.

PHONE: (207) 287-5254 FISH AND WILDLIFE ON THE WEB: EMAIL ADDRESS:
www.maine.gov/ifw IFWEnvironmentalreview(@maine.gov
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Typically, MDIFW recommends hydropower projects limit impoundment drawdowns to one
foot or less without prior notification to the Department. This protects inland aquatic species
from habitat loss and reproductive failure and is particularly important during the spawning
seasons for fish species. Based on surveys performed by Yoder et al. (2006), smallmouth bass
(Micropterus dolomieu) represent one of the most common recreationally targeted species in the
Lower Androscoggin River; bass are particularly prone to reproductive failure from
impoundment fluctuations as nests are typically formed in shallow depths of water bodies. Other
species such as redbreast sunfish (Lepomis auritus) may similarly be impacted by large
reductions in water level during critical nesting periods. Both smallmouth bass and redbreast
sunfish are also likely to be found “in relatively large abundance” in the Project area (Section
5.3.3.1; Yoder et al. 2006). Further data on past Project operations may aid in determining the
potential for impacts to these and other resident fish species. Without clarification on Project
operations and drawdown necessity, fluctuations in the Project impoundment should be limited
to one foot or less below the top of the spillway crest without prior approval, consistent with
hydropower requirements across similar projects statewide.

Section 5.3 Fish and Aquatic Resources

53.1

While data collected by Yoder et al. in 2003 were relatively comprehensive at the time, more
recent changes and invasions in the Androscoggin River are not fully reflected. Relative species
composition of the river and Project impoundment may not be the same as it was over twenty
years ago. Additionally, MDIFW data indicate that abundance of non-native species such as
northern pike (Esox lucius), black crappie (Pomoxis nigromaculatus), spottail shiner (Notropis
hudsonius) and rock bass (Ambloplites rupestris) have increased in the Androscoggin River since
2003.

In the overview of fish assemblage of the Androscoggin River (page 86), it should be clarified
that brook trout (Salvelinus fontinalis) may also provide a limited contribution to the Project
impoundment via wild production. Multiple tributaries to the impoundment are known to support
brook trout populations.

Table 5.3.1-3 also requires further clarification. The “Status” column is inconsistent and does not
describe the intended difference between species labelled as “introduced” versus “exotic.”
Collectively referring to these species as “non-native” may help provide a better contrast with
those native species also listed. Further, stocked trout species are not given a designation of
native/non-native but are simply listed as being stocked. As clarified above, brook trout likely
provide a contribution to the impoundment beyond as a stocked species. Finally, chain pickerel
(Esox niger) are listed as “introduced” but are a native species to Maine.

533

On page 99, four taxonomic groupings are listed as applying “respectively” to only three species
of resident fish below. The family “Salmonidae” should be dropped from the taxonomic list here
as no salmonid species are described below. Additionally, Centrarchidae is a family belonging to
the order Perciformes and does not necessarily represent a distinct taxonomic group. The
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Licensee should clarify the intention of these chosen groupings and consider applying a common
level of taxonomic hierarchy to the groups listed.

53.5

The Licensee cites a 2017 draft Fisheries Management Plan for the Lower Androscoggin River
that was developed jointly by the Maine Department of Marine Resources (MDMR) and
MDIFW (pages 128-130). However, when listing stated goals pertaining to the Project, only
those goals related to the Project as a migratory pathway for diadromous species are included.
Notably, most of MDIFW’s management goals are omitted, including those related to the
promotion of recreational angling opportunities. These goals can be found on page 27 of the draft
Fisheries Management Plan and should be included for a more comprehensive view of fisheries
present at the Project. MDIFW'’s stated goals are foundational to management of resident
fisheries and include, but are not limited to, promotion of sport fisheries for both salmonids and
bass, habitat improvement, enhancement of public access, and limitation of the distribution and
spread of invasive species.

Currently, the Project represents a key barrier to the volitional upstream movement and spread of
multiple invasive species, including white catfish (Amieurus catus) and common carp (Cyprinus
carpio). Controlling the spread of known and possible future Aquatic Invasive Species (AIS) not
only aligns with the Department’s statutory authority and mandate but are identified and
reflected in at least three different strategic statewide management plans to maintain healthy
ecosystems in the inland waters of Maine. Fishway operations include the critical component of
a trap-and-sort facility, which prevents the passage of AIS upstream. Regardless of any future
changes to fish passage facilities or Project operations, successful management of resident fish
species is dependent on the continual operation of the trap-and-sort facility. The Licensee should
work with both MDIFW and the agencies tasked with the management of diadromous fish to
ensure that fish passage facilities are effective at both passing native species and preventing the
spread of AIS.

Section 5.7 Recreation and Land Use

MDIFW appreciates the Licensee’s proposal of a Project recreation site inventory and condition
assessment as part of the relicensing process. Public access to surface waters is an important
State and Department goal that gives residents and visitors an opportunity to participate in
various traditional outdoor activities including fishing, hunting, and multiple forms of
recreational boating. Maintaining and expanding public access opportunities is particularly
important in southern Maine, as traditional access opportunities to these important resources are
being lost at an alarming rate due to development, land posting, and other changes in land use.
The Licensee is not currently proposing any improvements to public access and suggests that two
hand-carry sites provide adequate watercraft access to the Project impoundment. At
approximately 175 acres and extending 4.5 miles, the Project impoundment is a relatively sizable
body of water. MDIFW contends that both sites are essentially designed as canoe portages and
currently limit recreational access for the purposes of fishing and boating. The upstream site,
located just below the Pejepscot Dam, is particularly steep and limits access for some users and
watercraft types. The downstream Mill Street Canoe Portage is located over 4 miles away and
presents recreational users with a long paddle to reach the upstream end of the impounded area.
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Furthermore, the Mill Street site is closed when the boat barrier upstream of the Brunswick Dam
is not present in the river, cutting off recreational access from fall through late spring.
Additionally, the PAD suggests that the Project impoundment is “too shallow for large, trailered
boats.” The Licensee should clarify and provide data to support this assertion as many forms of
trailered watercraft can operate effectively in less than five feet of water depth.

Given the above, MDIFW requests the Licensee be required to secure a permanent boat launch
site at the Brunswick impoundment with adequate parking capacity for trailered and non-
trailered rigs, as well as appropriate signage to inform the public of the site.

Inland Fisheries Study Requests

Bass Survey: The goal of this study is to determine whether Project operations (specifically,
impoundment fluctuations) are impacting reproductive success of black bass species. Black bass
species including largemouth (Micropterus salmoides) and smallmouth bass may be particularly
susceptible to rapid changes in water level, especially during the spring while eggs and larvae are
most vulnerable. Past data collected by Yoder et al. in 2003 indicate that smallmouth bass
represent one of the dominant fish species in Project waters. Additionally, bass are one of the
most popular sportfish in Maine, with the Androscoggin River providing popular, quality
smallmouth fisheries throughout most of its length. To ensure the health of these fisheries and
the continued ability of Maine anglers to utilize this popular resource, MDIFW is requesting a
study of black bass. A comprehensive survey of largemouth (if present; not detected in Yoder et
al. 2006) and smallmouth bass nests within the Project impoundment during mid-May to mid-
June will help determine the degree to which fluctuations in headpond level may impact bass
populations. Furthermore, collection of adult bass and subsequent aging of some individuals,
when correlated with past data on impoundment fluctuations, will help identify any Project
operations that may have led to bass year-class failure. Knowledge of the current status of these
important sportfish will help determine the best course of action for future Project operations.

Fish Assemblage Study: While data on the fish assemblage of the Androscoggin River were
relatively comprehensive when collected by Yoder et al. in 2003, much has changed in the
intervening years. The proliferation of non-native species such as northern pike, spottail shiner,
black crappie, and rock bass throughout the Androscoggin drainage calls into question the status
of the fish community within the Project impoundment. Importantly, Project operations may help
create an environment in which many of these species may thrive. All of the above-listed species
are often associated with more lentic habitats and higher levels of vegetation, characteristics that
are more likely to be found in impounded reaches of a river. As the State of Maine continues to
combat the spread of these introduced species, it is imperative to understand the degree to which
operations of hydropower projects may influence their expansion. By conducting a
comprehensive study of the fish assemblage in the Project impoundment, we can learn how each
of these species may respond to impounded habitat and inform future operations for this project
and for hydropower around the state.

References

Yoder, C.O., B. H. Kulik, and J.M. Audet. 2006. The Spatial and Relative Abundance
Characteristics of the Fish Assemblages in three Maine Rivers. MBI Technical Report
MBI/12-05-01. Grant X-98128601 report to U.S. Environmental Protection Agency,
Region 1, Boston, Massachusetts. 136 pp. and appendices.
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Studyv Request 1: Bass Survey

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

The goal of this study is to analyze the extent to which impoundment fluctuations may be
impacting reproductive success of black bass species. Smallmouth bass in particular are a
popular sportfish in the Androscoggin River, and information regarding their natural recruitment
is essential to successful management. Objectives include 1) determining the number, depth, and
spatial extent of black bass nests during a typical spawning season, as well as their vulnerability
to fluctuations in impoundment level, and 2) collecting adult bass, aging of a subset of
individuals to correlate with data on past drawdowns in impoundment level, and determination of
any year-class failures related to Project operations.

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

This study is requested to ensure that any agreed upon impoundment level fluctuations meet
inland fisheries needs. Rapid changes in water level, such as those associated with large
drawdowns in impoundments, can lead to habitat loss, nest failure, and insufficient recruitment
to sustain resident fish populations.

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

MDIFW is a cabinet level agency of the State of Maine. Under Maine State Law (12 MRSA,
§10051), MDIFW’s mandate is “...to preserve, protect, and enhance the inland fisheries and
wildlife resources of the State; to encourage the wise use of these resources; to ensure
coordinated planning for the future use and preservation of these resources, and to provide for
effective management of these resources.”

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

The PAD states that the Project is operated as run-of-river, but that impoundment drawdowns are
allowed up to two feet below the top of the spillway crest. It is unclear what the exact frequency,
magnitude, and duration of impoundment fluctuations may be under existing Project operations.
This information should be provided. There is also no information on the current status of bass
recruitment or year-class failure within the Project impoundment.

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

MDIFW typically requires notification prior to impoundment drawdowns exceeding one foot for

hydropower projects and/or precludes them during sensitive spawning periods. Data collected
will determine whether Project operations, which currently allow for impoundment drawdowns
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of up to two feet below the top of the spillway crest, are adversely impacting resident fish
species. Further, results will inform the need for changes to existing Project operations pertaining
to impoundment level for the upcoming license renewal.

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

Surveys of resident fish populations are commonly requested during hydropower relicensing.
This study request may be able to be accomplished in parallel with additional surveys of fish
assemblage, both resident and diadromous, and should be a collaborative effort between
MDIFW, other interested agencies, and the Licensee. Therefore, the study details, including the
actual methodology, should be developed after a review of all study requests to minimize
redundancy and meet the collective need for fish assemblage analyses. Black bass nests typically
occur in relatively shallow water so surveys and counts can often be accomplished through visual
analysis. Peak spawning usually occurs in southern Maine between mid-May and mid-June.
Additionally, a similar electrofishing methodology as Yoder et al. (2006) and/or gillnetting may
allow for sufficient collection of adult bass for aging purposes.

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

The level of effort and cost is commensurate with a project the size of the Brunswick
Hydroelectric Project and the likely license term. Only evaluation of bass nets in situ during the

spawning season will allow for determination of risk to nests due to impoundment drawdowns.

Studv Request 2: Fish Assemblage Study

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

The goal of this study is to assess relative changes to the fish community of the Project
impoundment since previous surveys were completed in 2003. Of particular importance is the
degree to which introduced species may have expanded their dominance of the fish community
and therefore their probability of invading nearby systems. Objectives include a comprehensive
analysis of species present and their relative abundances in the overall fish community.

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

This study is requested to ensure that a full understanding of the present fish community is in
place prior to the new license term. The spread of introduced species is a major concern for the
State of Maine and knowledge of source populations is imperative to limiting the impacts to
resident fisheries.

Page 6 of 8



Letter to Ms. Reese, FERC Acting Secretary
RE: MDIFW Comments and Study Requests for the Brunswick Hydroelectric Project (FERC No. 2284)
June 19, 2024

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

MDIFW is a cabinet level agency of the State of Maine. Under Maine State Law (12 MRSA,
§10051), MDIFW’s mandate is “...to preserve, protect, and enhance the inland fisheries and
wildlife resources of the State; to encourage the wise use of these resources; to ensure
coordinated planning for the future use and preservation of these resources, and to provide for
effective management of these resources.”

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

The most recent comprehensive survey of Project fish assemblage was completed in 2003. Since
that time, it is unclear how introduced species such as northern pike, black crappie, spottail
shiner, and rock bass may have changed utilization of Project habitat. For some species that were
not present in the Androscoggin River in Maine in 2003 (bluegill [ Lepomis macrochirus], rock
bass) it is unclear to what degree they may have established and influenced existing fish
communities.

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

Project operations create impounded riverine habitat that resembles lentic habitat in function and
may allow for more vegetative growth. This habitat type is associated with the proliferation of
many of the introduced species referenced above. Therefore, study results would seek to
determine the degree to which Project operations may have influenced colonization by
introduced species. This information will further aid in evaluation of whether the Project meets
Maine designated uses, habitat, and aquatic life criteria which may inform the water quality
certification process. Results would not only inform direct effects of the Project on the
Androscoggin River drainage but could be applied statewide to the cumulative impacts of
impounded hydropower projects.

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

Surveys of resident fish populations are commonly requested during hydropower relicensing.
This study request may be able to be accomplished in parallel with additional surveys of fish
assemblage, both resident and diadromous, and should be a collaborative effort between
MDIFW, other interested agencies, and the Licensee. Therefore, the study details, including the
actual methodology, should be developed after a review of all study requests to minimize
redundancy and meet the collective need for fish assemblage analyses. However, a similar
electrofishing methodology as Yoder et al. (2006) may be appropriate and would provide
comparable data to previous sampling efforts. Additional methods such as gillnetting and/or
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shallow water seine netting may aid in collection of fish species that are often difficult to capture
via electrofishing methods (e.g., American eel, northern pike).

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

The level of effort and cost is commensurate with a project the size of the Brunswick
Hydroelectric Project and the likely license term. Only evaluation of the fish assemblage in situ
will allow for determination of current community composition and relative influence of
introduced species.

MDIFW also supports study requests from other natural resource agencies, including but not
limited to the Maine Department of Marine Resources, Maine Department of Environmental
Protection, US Fish and Wildlife Service, and the National Marine Fisheries Service.

Please feel free to contact my office if you have any questions regarding this information, or if |
can be of any further assistance.

Best regards,

,}‘)/L 7 —
/

L
John Perry
Environmental Review Coordinator

Cc:  Francis Brautigam, Joe Overlock—MDIFW Fisheries Division, Augusta Headquarters
Jim Pellerin, Nick Kalejs—MDIFW Fisheries Division, Region A
Casey Clark, MDMR
Laura Paye, MDEP
Kyle Olcott, USFWS
William McDavitt, NMFS
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Debbie-Anne A. Reese, Acting Secretary
Federal Energy Regulatory Commission
888 First Street, N.E.

Washington DC 20426

Subject: Maine DMR comments on the Scoping Document, Pre-Application Document, and Study Requests for
the Brunswick Project (P-2284)

Dear Acting Secretary Reese:

On February 21, 2024, Brookfield White Pine Hydro LLC (Licensee) filed a Notice of Intent to file an Application
for New License (NOI) and a Pre-Application Document (PAD) for the relicensing of the Brunswick Hydroelectric
Project (FERC No. 2284) on the Androscoggin River in Maine. Enclosed are the Maine Department of Marine
Resources (MDMR) comments on the NOI and PAD for the project.

On May 7, 2024 FERC conducted two scoping meetings for the relicensing of the Brunswick Hydroelectric Project
that MDMR could not attend due to staff being away at a conference. MDMR intends to fully engage in this
relicensing to continue towards restoring diadromous fish into the Androscoggin watershed.

MDMR looks forward to continued collaboration with the Licensee on diadromous fish passage at the Brunswick
project. Please contact Casey Clark (casey.clark@maine.gov; 207-350-9791) or Lars Hammer
(lars.hammer@maine.gov; 207-557-1564) if you have any questions.

Sincerely,

g

Patrick C. Keliher, Commissioner

Cc: MDMR, Sean Ledwin, Erin Wilson

NMFS, Matt Buhyoff, Don Dow

USFWS, Kyle Olcott, Bryan Sojkowski

MDEP, Robert Wood, Laura Paye

MDIFW, John Perry, James Pellerin, Nicholas Kalejs

OFFICES AT 32 BLOSSOM LANE, MARQUARDT BUILDING, AUGUSTA, MAINE
http:/ /www.Maine.gov/dmr
PHONE: (207) 624-6550 FAX: (207) 624-6024
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The Brunswick Project is located on the Androscoggin River in the towns of Brunswick and Topsham, Maine. The
Project is the first dam on the mainstem Androscoggin River, and occurs at the head-of-tide at river mile six. The
drainage area of the project is 3,437 square miles. The Project’s existing license was issued on February 9, 1979,
and expires on February 28, 2029.

Comments on the Scoping Document

MDMR supports the geographic area for migratory fish that was identified in the Scoping Document, that is the
entire Androscoggin River Basin. The catadromous American eel is widely distributed throughout the watershed,
and has been documented above Rumford Falls (i.e., in the Upper Androscoggin watershed) by the Maine
Department of Inland Fisheries and Wildlife.

Comments on the Pre-Application Document (PAD)

MDMR appreciates the Licensee’s effort to prepare the PAD, which provides existing and relevant information
intended to enable participants in the relicensing process to identify issues and related informational needs and
to develop study requests. We provide the following specific comments:

PDF Page 33: “File Initial Study Report”

MDMR Comment: Table 2.1-1 outlines the proposed process plan and schedule for activities undertaken during
relicensing. While MDMR is generally supportive of the timelines for filing the initial and updated study reports,
we request that drafts of individual studies be made available to resource agencies in the fall or, at the latest,
prior to the end of the calendar year in which the study is conducted. As most fish passage related studies will
take place in the spring or summer, this will provide adequate time for the drafts to be completed. Timely
submission of study reports is particularly critical for telemetry studies, where adequate time is needed to
purchase tags and other equipment should a study need to be repeated in year 2. In 2023, there were significant
issues with telemetry equipment in the upstream American shad study at Worumbo that rendered the data of
little use. The study report for the American shad study was not sent to resource agencies until late in the
following spring, which prevented the study from being repeated to obtain critical data to help FERC and
resource agencies analyze the project appropriately.

PDF Page 47: “There are three propeller style turbines with the following characteristics (Table 3.3.5-1).”

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

PDF Page 47: “. A formal agreement for shared operations of the fishway was established in December 1977 but
was terminated by MDMR by letter dated November 21, 2016. BWPH and MDMR have an interim informal
agreement where MDMR voluntarily operates the fishway from May 1 to July 31 annually, and BWPH operates it
for the remainder of the fish passage season.”

MDMR Comment: While BWHP and MDMR have an interim agreement where MDMR voluntarily operated the
fishway from May 1 to July 31 annually under the existing license, MDMR does not intend to continue voluntary

! Cada, G. F., 2001. The development of advanced hydroelectric turbines to improve fish passage survival. Fisheries 26: 14—
23.
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operation of the Brunswick fishway beyond expiration of the existing license term. Operation of the fishway is
the responsibility of the licensee and MDMR cannot continue to expend state resources on this effort.

However, a successful transition from MDMR to BWHP that maintains effective operation of the fishway
including passage of target species, sorting of invasive species, accurate counts of species, and continued access
for capture and distribution of spawning stock is critical. Spawning stock assessment (length, weight, sex, age,
and condition), biological data, and fisheries independent counts are essential to monitor fish passage
effectiveness. As the state resource agency for diadromous species, MDMR will need to continue to have access
to the Brunswick facilities for routine fishway inspections, collection of biological samples, and to allow for
management of diadromous species.

PDF Page 48: “Although the vertical slot fishway is designed to run volitionally, BWPH does not operate it in a
volitional manor to prevent the passage of invasive species.”

MDMR Comment: MDMR supports the continuation of this practice to prevent the passage of invasive species
upstream. We support the development of better infrastructure at the Project that can continue to provide
invasive species control, while not impacting passage of diadromous species.

PDF Page 48: “The trashrack covering the sluice opening is approximately 3.5-feet-wide with a top elevation of
55.0 feet, msl and a bottom elevation of 33.0 feet, msl.”
MDMR Comment: Please include details on the trashrack spacing for the downstream sluice opening.

PDF Page 63: “Areview of the FERC record for the Project found that there were three deviations in the
previous 5 years that were considered violations of the License by FERC.”

MDMR Comment: While it was not a deviation, a fish kill incident was documented at the Project in October
20162. The information from this event is important as it documented mortality and injuries to downstream
migrating alewife during operation of units 2 and 3 at the Project. We request that information from this fish kill
incident be added to the PAD in the appropriate section.

PDF Page 114: “Upstream of Rumford Falls (a natural barrier to fish movement located approximately 72 miles
upstream of the Project), the river is referred to as the Upper Androscoggin.”

MDMR Comment: While Rumford Falls is likely a natural barrier to most fish species, American eel are able to
pass the falls.?

PDF Page 114: “Merrymeeting Bay supports a diverse fish community, including eleven species of diadromous
fish that utilize both fresh and saltwater habitats to fulfill their life history (Table 5.3.1-3).”

MDMR Comment: Maine supports 12 species of diadromous fish. The Licensee is missing sea-run brook trout,
which are present in Merrymeeting bay and its tributaries, likely including the Androscoggin River.

PDF Page 131: “The estimated production potential for the Lower Androscoggin River, including the Brunswick,
Pejepscot, and Worumbo impoundments and the Little River, is 84,178 fish at an estimate of 50 fish/acre of
spawning habitat.”

MDMR Comment: MDMR has used a production estimate of 111 shad/acre of habitat, which is based on passage
data and available habitat between the Holyoke Dam and Turners Falls Dam on the Connecticut River. This
would suggest a production estimate of 183,039 shad in the mainstem of the Lower Androscoggin River
(Brunswick-Lewiston Falls). Including habitat within tributaries of this section of the Androscoggin (i.e., Little
Androscoggin River, Little River, and Sabattus River) would further increase this production estimate.

2 Accession No. 20170103-3006
3 Accession No. 20230217-5029
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PDF Page 139: “These visual observations also indicated that the rates of observed American Shad on the side of
the river near the fishway entrance were significantly higher (6.5-8.6 individuals/min) when Unit 1 was not
operating compared with when it was operating (4.1 individuals/min).”

MDMR Comment: MDMR has video documentation in addition to anecdotal observations of the behavior of
American shad in the tailrace in the upper water column. From these observations, we know that when Unit 1 is
operating, American shad appear to approach the project along the outer fishway wall, but are scattered
clockwise (away from the fishway entrance towards river left) when they reach the turbulent water created by
the Unit 1 discharge. When Units 2 and 3 are operating, American shad appear to approach the project along the
river left side of the tailrace, but are scattered counter-clockwise (toward the fishway entrance on river right)
when they reach the turbulent water created by the Unit 2 and Unit 3 discharge. It is unclear if shad that
approach the project lower in the water column show similar behavior.

PDF Page 157: “Annual production of adults is estimated to be 387,870 Alewife, 84,178 American Shad, 730,664
Blueback Herring, and 182 Atlantic Salmon.”

MDMR Comment: Current alewife production in the mainstem is zero or very close to it. Despite passing
relatively large numbers of alewives above the Brunswick fishway, we see no response in population size four
years later. Poor passage at all projects (i.e., Brunswick, Pejepscot, and Worumbo) compounds this issue.

The alewife production estimate should be revised based on historically accessible lake or pond acreage within
the watershed. MDMR estimates that there are 9,601* acres of alewife habitat within the Androscoggin
watershed, which corresponds to a minimum goal of 2,256,235 alewives at 235 fish/acre. However, MDMR has
conducted a recent review of production estimates in rivers throughout the northeast, which suggests that a
much higher estimate (805 fish/acre; based on the mean production from study river; Appendix A) would be
more appropriate to determine production potential. Thus, the Androscoggin River watershed could produce
7,728,805 alewives.

PDF Page 201: “On August 29, 1980, BWPH entered into an agreement with the Town of Brunswick to establish a
Fishway Viewing Area at the Project fishway.”

MDMR Comment: The public Fishway Viewing Area at the Project is an important public resource and an
excellent resource to educate the public about Maine’s natural resources. MDMR requests that the Licensee
continue operating and providing access to a public viewing window from May 1% — June 30 annually for the
duration of the subsequent license. MDMR has also had many comments over the years related to the hours the
fishway viewing area is open. We would like to discuss the hours and potentially expand or shift those hours to
align with public engagement.

PDF Page 255: “Annual captures of American Shad in the upstream fish passage facility average 100 individuals;
however, recent studies also indicate passage efficiency is low.”

MDMR Comment: It would be more accurate to say that “recent studies indicate 0% passage efficiency.” Please
revise.

PDF Page 255: “Proposed Studies”

MDMR Comment: While the computational fluid dynamics and upstream and downstream alternatives studies
are appropriate methods to evaluate hydrologic issues within the fishway and identify alternatives, we are
concerned about the scope of the evaluation. The Licensee states that “The results of this modeling effort will
also be coupled with the Upstream and Downstream Passage Alternatives Study (see below) to evaluate

4 This includes Hogan (177 ac) and Whitney (170 ac) Ponds which are considered historic habitat but are currently closed to
alewife stocking due to legislative exclusion. Although both ponds may be accessible with upcoming restoration actions, a
community-supported change to the exclusion would be needed to stock alewives in the future.
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potential modifications [emphasis added] to the upstream and downstream fish passage systems at the Project.
Based on the findings of Weaver et al. 2019° and NAI 2023° in addition to annual fishway counts (0-1,100 shad
[but usually < 12 shad]; Weaver et al. 2019), we know that the current upstream fishway is wholly ineffective for
American shad passage (0%) and river herring passage (5.9%; 1 river herring passed of 17 that approached). The
narrow slot width (11”7) is a clear issue throughout most of the fishway and does not conform with USFWS Fish
Passage Design criteria®, which would recommend a slot width of at least 18” for passage of American shad,
among other substantive changes. In addition to poor passage, American shad within the upstream fishway have
exhibited substantial scale loss and injury since at least 1999°. Thus, modifications to the current facility are not
likely to be sufficient to meet MDMR goals, and the Licensee should be prepared to develop alternatives that
focus on at least one completely new upstream anadromous fish passage facility, a new downstream passage
facility with appropriate turbine intake exclusion (i.e., %” angled racks for downstream American eel passage and
other species), and at least one upstream fishway for American eel passage. Additionally, the Commission should
include consideration of decommissioning and removal as an alternative in the analysis. MDMR is requesting a
modification to the Licensee’s proposed alternatives study (see Study 8 below).

PDF Page 255: “BWPH is proposing to conduct an Upstream and Downstream Passage Alternatives Study that
will include evaluations of previously conducted telemetry studies at the Project, an evaluation of the existing
upstream and downstream fish passage facilities at the Project as compared to agency design criteria, a desktop
evaluation of entrainment potential, as well as an evaluation of potential upstream and downstream passage
alternatives.”

MDMR Comment: While desktop evaluations of entrainment are important components of understanding
downstream passage, they are not a substitute for site-specific field studies. Thus, we would recommend, and
are requesting, additional field studies to assess downstream passage at the project.

PDF Page 256: “BWPH proposes to conduct a total of 12 nighttime visual monitoring surveys during the primary
period of upstream eel migration (June 1 - August 31).”

MDMR Comment: MDMR supports this proposed study, however we request that additional details are added to
ensure the study results provide meaningful information. Specifically, the PAD does not provide sufficient detail
regarding Brookfield’s proposed study methods for the upstream American eel passage study. MDMR requests
that studies incorporate nighttime visual surveys of ledges downstream of the project, made by trained
biologists walking along those ledges. Alternative methods similar to those used previously at Lewiston Falls (i.e.,
daytime electrofishing, nighttime surveys using binoculars from distant locations) will likely provide insufficient
detail to inform potential protection, mitigation, and enhancement measures related to upstream American eel
passage at the Project. MDMR will discuss this matter with Brookfield during the study plan development
process and will address any outstanding issues in our comments on Proposed Study Plans.

Study Requests

5 Weaver DM, M Brown, and JD Zydlewski. 2019. Observations of American shad 4losa sapidissima approaching and using
a vertical slot fishway at the head-of-tide Brunswick dam on the Androscoggin River, Maine. North American Journal of
Fisheries Management. DOI: 10.1002/nafm.10330

¢ Normandeau (Normandeau Associates, Inc.). 2023, Study Report for Pre-Construction Fish Passage Monitoring Associated
with the Frank J. Wood Bridge. Report prepared for Maine Department of Transportation. October 2023.

7 Accession No. 20060328-0191

8 USFWS (U.S. Fish and Wildlife Service). 2019. Fish Passage Engineering Design Criteria. USFWS, Northeast Region R5,
Hadley, Massachusetts.

9 Accession No. 20001226-0478
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MDMR is requesting 8 studies to assess upstream and downstream passage of diadromous fish species at the
Project.

Study 1. Upstream Fish Passage Effectiveness for S€a Lamprey. ........cccceeoeiiiiiiiee et et e e enrrnee e 6
Study 2. Downstream Fish Passage Effectiveness for Adult and Juvenile American shad................c..cccocceinnn. 8
Study 3. Downstream Fish Passage Effectiveness for Adult and Juvenile Alewife................cccccoviiriiiiiiiiieeeenns 12
Study 4. Downstream Fish Passage Effectiveness for Adult and Juvenile Blueback Herring. ..............cccccouuu. 16
Study 5. Downstream Adult American Eel Passage ASSeSSMENt............cccccuviiiiiiiieiiiiieeescieeeeeieeessree e e ssaeeeesenes 20
Study 6: Diadromous Fish Behavior, Movement, and Project Interaction Study ..............c.cccooeciiiiiiiie e 25
Study 7: Evaluation of Stranding Risk/Bathymetry StUAY ..............c.ooooviiiiiiiiiiiiccec et 29
Study 8: Upstream and Downstream Passage Alternatives Study (Modification of Proposed Study)................. 31

Study 1. Upstream Fish Passage Effectiveness for Sea Lamprey.

1. Goals and Objectives

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

2. Relevant Resource Management Goals

MDMR is a cabinet level agency of the State of Maine. MDMR was established to regulate, conserve, and
develop marine, estuarine, and diadromous fish resources; to conduct and sponsor scientific research; to
promote and develop marine coastal industries; to advise and cooperate with state, local, and federal
officials concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes. MDMR is the lead state agency in the restoration and
management of diadromous species of fishes.

MDMR’s management goal is to restore alewife, blueback herring, American shad, Atlantic salmon,
American eel, striped bass, and sea lamprey to their historic habitat in the Androscoggin River Watershed.°
Similar goals are articulated in NOAA’s Comprehensive Plan for Diadromous Fishes in the Androscoggin
Watershed.! The waters upstream of the Brunswick Project represent nearly all of the spawning habitat

10 Maine Department of Marine Resources (MDMR) and Maine Department of Inland Fisheries and Wildlife (MDIFW).
2017. Draft Fisheries Management Plan for the Lower Androscoggin River, Little Androscoggin River and Sabattus River. 44
pp.

! National Oceanic and Atmospheric Administration (NOAA). 2020. Androscoggin River Watershed Comprehensive Plan
for Diadromous Fishes. Greater Atlantic Region Policy Series 20-01. NOAA Fisheries Greater Atlantic Regional Fisheries
Office - www.greateratlantic.fisheries.noaa.gov/policyseries/. 136 pp.
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historically used by alewife, Atlantic salmon, blueback herring, American shad, and sea lamprey, as well as
important foraging habitat for striped bass. Therefore, the restoration of these species relies on safe, timely,
and effective upstream and downstream fish passage at the Brunswick Project.

In addition, the Recovery Plan for Atlantic salmon?? identifies priorities for management of passage and
restoration for co-evolved diadromous species within the Salmon Habitat Recovery Units (SHRUs). The
Brunswick Project is the first dam on the Androscoggin River, which is one of three primary rivers in the
Merrymeeting Bay SHRU, critical habitat for Atlantic salmon, and includes habitat for co-evolved diadromous
species. The Recovery Plan identifies the following relevant Connectivity Actions to enhance connectivity
between the ocean and freshwater habitats as important for salmon recovery.

C3.0 Improve Fish Passage at Dams to Ensure Access to Habitats Necessary for Atlantic
Salmon Recovery.
C3.4 Install fishways at FERC licensed dams in the Merrymeeting Bay SHRU as
appropriate, and according to the prioritizations.

C5.0 Implement Connectivity Projects that Ensure Access to the Co-Evolved Suite of Diadromous Fish that
are Part of the Ecosystem that Atlantic Salmon Depend On. Atlantic salmon evolved in the presence of
eleven other native sea-run species of fish including alewives, blueback herring, and sea lamprey. The life
histories of these species share many similarities likely to take advantage of the ecological services that the
other species provide. These services likely include buffering from predation, serving as sources of food and
nutrients, and habitat conditioning such as what lamprey do when they excavate redds for spawning.

C5.1 Identify and prioritize fish passage barriers across all SHRU’s that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.2 Remove dams across all SHRU’s according to the prioritization that maximize opportunities for the

co-evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.C5.3 Install

fishways at dams across all SHRU’s according to the prioritization that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

The recovery actions above are identified in the recovery plan as Priority 2 and Phase 2 and 3. Priority 2
actions are those that must be taken to prevent a significant decline in species population/habitat quality, or
some other negative impact short of extinction. Recovery actions associated with Phase 2 are geared toward
creating the necessary foundation for establishment and protection of sufficiently resilient wild populations
to withstand foreseeable long-term stresses, and toward providing Atlantic salmon with access to suitable
habitat throughout their life cycle while still relying on conservation hatcheries to abate imminent threats to
the continued existence of the Distinct Population Segment. Recovery actions associated with Phase 3 are
similar to Phase 2, but focus on increasing the abundance, distribution, and productivity of naturally

reared Atlantic salmon and transitioning from dependence on conservation hatcheries.

3. Existing Information and Need for Additional Information

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

12 U.S. Fish and Wildlife Service and NMFS. 2018. Recovery plan for the Gulf of Maine Distinct
Population Segment of Atlantic salmon (Salmo salar). 74 pp.
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they interact with the turbines or the bypass reach. Thus, more information is needed at the project to help
resource agencies and FERC ensure that the alternatives analysis is appropriate to address project effects.

4. Project Nexus

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

5. Proposed Methodology

We recommend that radio telemetry®® be used to evaluate the upstream passage facilities for adult sea
lamprey, which is similar to methods used by Peterson et al. 2023, Similar to previous telemetry studies at
the site, sea lamprey can be captured using the current facilities at the Brunswick fishway. Tagged fish
should be released at the Water St. boat launch downstream of the project, which has been used as a
release location in previous alosine telemetry studies at the project. The post-release movements of sea
lamprey should be monitored by an array of radio receivers designed to document data that addresses each
of the study goals and objectives listed above.

6. Level of Effort and Cost

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

Study 2. Downstream Fish Passage Effectiveness for Adult and Juvenile American shad.

1. Goals and Objectives

The goal of this study is to determine the effectiveness of the existing downstream fish passage facility for
adult and juvenile American shad during their migration season (July 1 to August 31 for summer, low flow
conditions for adult and early juvenile American shad AND September 1 to October 30 for fall moderate flow

13 MDMR would be supportive of acoustic telemetry as an alternative method of the sea lamprey upstream fish passage study,
which may provide a cost-saving opportunity for the Licensee related to acquisition and mobilization of telemetry equipment
(i.e., a single array of acoustic receivers rather than an array of acoustic and an array of radio receivers).

14 Peterson E, R Thors, D Frechette, and JD Zydlewski. 2023. Adult sea lamprey approach and passage at the milford dam
fishway, Penobscot River, Maine, United States. North American Journal of Fisheries Management, DOI:
10.1002/nafm.10919
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and freshet conditions for larger juvenile American shad) under a range of flow conditions. Specific
objectives for each life stage are to 1) estimate injury and mortality through all routes of passage at the
facility; 2) document the proportion of migrants that utilize the routes of passage during the range of
environmental and operational conditions present their migration season; 3) estimate forebay residence
time; 4) determine temporal rate of arrival at the dam; and 5) estimate transit time through the headpond,
past the project, and through defined reaches downstream.

2. Relevant Resource Management Goals

MDMR is a cabinet level agency of the State of Maine. MDMR was established to regulate, conserve, and
develop marine, estuarine, and diadromous fish resources; to conduct and sponsor scientific research; to
promote and develop marine coastal industries; to advise and cooperate with state, local, and federal
officials concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes. MDMR is the lead state agency in the restoration and
management of diadromous species of fishes.

The Atlantic States Marine Fisheries Commission (ASMFC) has also developed four documents related to the
management of Shad and River Herring (Alewife and Blueback Herring) and hydropower facilities:
1. Interstate Fishery Management Plan for American Shad and River Herrings. October 1985. Atlantic
States Marine Fisheries Commission.
2. Amendment 1 to the Interstate Fishery Management Plan for American Shad and River Herring. April
1999. Atlantic States Marine Fisheries Commission.
3. Amendment 2 to the Interstate Fishery Management Plan for American Shad and River Herring. May
20009. Atlantic States Marine Fisheries Commission.
4. Amendment 3 to the Interstate Fishery Management Plan for American Shad and River Herring.
February 2010. Atlantic States Marine Fisheries Commission.

The objectives of the management plan include:

1. Prevent overfishing of American shad stocks by constraining fishing mortality below F30.

2. Develop definitions of stock restoration, determine appropriate target mortality rates and specify
rebuilding schedules for American shad populations within the management unit.

3. Maintain existing or more conservative regulations for hickory shad and river herring fisheries until
new stock assessments suggest changes are necessary. This should keep fishing mortality sufficiently
low to ensure survival and enhancement of depressed stocks and the maintenance of stabilized
stocks.

4. Promote improvements in degraded or historic alosine habitat throughout the species range.

5. State and federal managers should consider the following methods to achieve this objective:

a. Improve or install passage facilities at dams and other obstacles to provide upstream
passage to historic spawning areas, or remove these obstacles entirely.

b. Improve water quality in areas where water quality degradation may have affected alosine
stocks. C. Evaluate current fish passage facilities for efficiency.

c. Ensure that decisions on river flow allocation (e.g., irrigation, evaporative loss, out of basin
water transport, hydroelectric operations) take into account flow needs for alosine
migration, spawning, and nursery usage.

d. Ensure that water withdrawal (e.g., cooling flow, drinking water) effects (e.g., impingement
and entrainment mortalities, turbine mortalities) do not affect alosine stocks to the extent
that they result in stock declines.

e. Evaluate and improve downstream passage for adults and juveniles.
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f. Promote and coordinate alosine stocking programs for:
i. reintroduction to historic spawning area
ii. expansion of existing stock restoration programs
iii. initiation of new strategies to enhance depressed stocks.
g. Promote cooperative interstate research monitoring and law enforcement.

MDMR’s management goal is to restore alewife, blueback herring, American shad, Atlantic salmon,
American eel, striped bass, and sea lamprey to their historic habitat in the Androscoggin River Watershed.?
Similar goals are articulated in NOAA’s Comprehensive Plan for Diadromous Fishes in the Androscoggin
Watershed.® The waters upstream of the Brunswick Project represent nearly all of the spawning habitat
historically used by alewife, Atlantic salmon, blueback herring, American shad, and sea lamprey, as well as
important foraging habitat for striped bass. Therefore, the restoration of these species relies on safe, timely,
and effective upstream and downstream fish passage at the Brunswick Project.

In addition, the Recovery Plan for Atlantic salmon?'’ identifies priorities for management of passage and
restoration for co-evolved diadromous species within the Salmon Habitat Recovery Units (SHRUs). The
Brunswick Project is the first dam on the Androscoggin River, which is one of three primary rivers in the
Merrymeeting Bay SHRU, critical habitat for Atlantic salmon, and includes habitat for co-evolved diadromous
species. The Recovery Plan identifies the following relevant Connectivity Actions to enhance connectivity
between the ocean and freshwater habitats as important for salmon recovery.

C3.0 Improve Fish Passage at Dams to Ensure Access to Habitats Necessary for Atlantic
Salmon Recovery.
C3.4 Install fishways at FERC licensed dams in the Merrymeeting Bay SHRU as
appropriate, and according to the prioritizations.

C5.0 Implement Connectivity Projects that Ensure Access to the Co-Evolved Suite of Diadromous Fish that
are Part of the Ecosystem that Atlantic Salmon Depend On. Atlantic salmon evolved in the presence of
eleven other native sea-run species of fish including alewives, blueback herring, and sea lamprey. The life
histories of these species share many similarities likely to take advantage of the ecological services that the
other species provide. These services likely include buffering from predation, serving as sources of food and
nutrients, and habitat conditioning such as what lamprey do when they excavate redds for spawning.

C5.1 Identify and prioritize fish passage barriers across all SHRU’s that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.2 Remove dams across all SHRU’s according to the prioritization that maximize opportunities for the

co-evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.C5.3 Install

fishways at dams across all SHRU’s according to the prioritization that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

The recovery actions above are identified in the recovery plan as Priority 2 and Phase 2 and 3. Priority 2
actions are those that must be taken to prevent a significant decline in species population/habitat quality, or

15 Maine Department of Marine Resources (MDMR) and Maine Department of Inland Fisheries and Wildlife (MDIFW).
2017. Draft Fisheries Management Plan for the Lower Androscoggin River, Little Androscoggin River and Sabattus River. 44
pp.

16 National Oceanic and Atmospheric Administration (NOAA). 2020. Androscoggin River Watershed Comprehensive Plan
for Diadromous Fishes. Greater Atlantic Region Policy Series 20-01. NOAA Fisheries Greater Atlantic Regional Fisheries
Office - www.greateratlantic.fisheries.noaa.gov/policyseries/. 136 pp.

17U.S. Fish and Wildlife Service and NMFS. 2018. Recovery plan for the Gulf of Maine Distinct

Population Segment of Atlantic salmon (Salmo salar). 74 pp.
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some other negative impact short of extinction. Recovery actions associated with Phase 2 are geared toward
creating the necessary foundation for establishment and protection of sufficiently resilient wild populations
to withstand foreseeable long-term stresses, and toward providing Atlantic salmon with access to suitable
habitat throughout their life cycle while still relying on conservation hatcheries to abate imminent threats to
the continued existence of the Distinct Population Segment. Recovery actions associated with Phase 3 are
similar to Phase 2, but focus on increasing the abundance, distribution, and productivity of naturally

reared Atlantic salmon and transitioning from dependence on conservation hatcheries.

3. Existing Information and Need for Additional Information

As described in the PAD, the effectiveness of the downstream passage facility has only been studied for
Atlantic salmon smolts. Apart from information related to current management practices for striped bass*é,
no site-specific information (E.g. route of passage, injury, mortality, or delay) exists on downstream passage
of any other diadromous fishes at the Brunswick project.

The proposed desktop evaluations of entrainment potential will not provide accurate and necessary
information to inform downstream passage alternatives at the project. For example, MDMR ran a theoretical
TBSA model for 1000 smolts at the project using the “tbsa” package in R with turbine and discharge data
from the PAD and a distribution of fish lengths similar to those from the 2014 smolt study. MDMR is not
aware of information related to turbine efficiency and the ratio of discharge at best efficiency to hydraulic
capacity, so those parameters were estimated based on parameters in the example data for the package.
The theoretical TBSA model suggested 97.4% smolt survival through Unit 1. However, actual data from the
smolt studies at the project indicate Unit 1 survival is much lower (as low as 70.9% in 2014). This highlights
the need for specific field studies to evaluate downstream passage at hydroelectric projects.

Furthermore, while TBSA models can be useful tools, there are multiple issues with using these models for
juvenile alosines. Survival estimates from TBSA models typically follow a negative relationship with fish size
(i.e., larger fish have lower survival estimates and small fish have high survival estimates). This relationship is
largely based on studies of salmon smolts and larger alosines (> 90 mm), and is therefore not applicable to
juvenile alosines < 90 mm. In fact, one study on alewives that had an average fish length of 51 mm found a
0.1% survival after one hour (Franke et al. 1997). Similarly, Heisey et al. (1992) found a 97% survival rate for
American shad (90 — 144 mm fork length) while Kynard et al. (1982) found mortality rates of 62-82% for
smaller shad and blueback herring (60 —90 mm). Thus, it is not appropriate to apply a negative length-
survival relationship to juvenile alosines.

4. Project Nexus

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

5. Proposed Methodology

18 Striped bass are not passed upstream at the project currently.
19 Hinkelman T. 2024. _tbsa: Turbine Blade Strike Analysis . R package version 0.1.0.
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We recommend that a suite of methods including acoustic and/or radio telemetry, hi-z tagging, and split
beam hydroacoustics be used to evaluate downstream passage facilities for all species and life stages listed
in the goals and objectives. Adult American shad can be tagged with radio tags either before upstream
passage or tagged post-spawning, can be released downstream of the Pejepscot project, and be allowed to
volitionally approach the Brunswick Project and attempt to pass downstream. Large juvenile American shad
can be caught within basin or out-of-basin as appropriate, fitted with nano radio tags, and released
downstream of the Pejepscot Project will provide detailed information about juvenile downstream fish
passage at the Brunswick Project. Potential routes of passage should include the spillway, gates, surface
sluice and associated 18-inch pipe that discharges downstream, each of the turbines (separately), the
upstream fishway, and the supplemental attraction water intake located in the upstream fishway. Methods
for this approach were developed explicitly for testing of hydropower facilities with funding support from
PNNL%. In addition, split beam hydroacoustics in the area upstream of the turbines and sections of the
spillway would allow assessment of route of passage by large schools of untagged juvenile alosines.

If any lifestage is frequently entrained in the turbines, a second year of study would utilize hi-z tags or draft
tube netting to directly assess mortality and injury through the turbine route of passage.

6. Level of Effort and Cost

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

Study 3. Downstream Fish Passage Effectiveness for Adult and Juvenile Alewife.
1. Goals and Objectives

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

2. Relevant Resource Management Goals

20 Deters et al. (2024). Development of optimal methods for collection, transport, holding, handling, and tagging of juvenile
American Shad. Rev Fish Biol Fisheries (2024) 34:731-751. https://doi.org/10.1007/s11160-024-09835-5
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MDMR is a cabinet level agency of the State of Maine. MDMR was established to regulate, conserve, and
develop marine, estuarine, and diadromous fish resources; to conduct and sponsor scientific research; to
promote and develop marine coastal industries; to advise and cooperate with state, local, and federal
officials concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes. MDMR is the lead state agency in the restoration and
management of diadromous species of fishes.

The Atlantic States Marine Fisheries Commission (ASMFC) has also developed four documents related to the

management of Shad and River Herring (Alewife and Blueback Herring) and hydropower facilities:

1. Interstate Fishery Management Plan for American Shad and River Herrings. October 1985. Atlantic States
Marine Fisheries Commission.

2. Amendment 1 to the Interstate Fishery Management Plan for American Shad and River Herring. April
1999. Atlantic States Marine Fisheries Commission.

3. Amendment 2 to the Interstate Fishery Management Plan for American Shad and River Herring. May
2009. Atlantic States Marine Fisheries Commission.

4. Amendment 3 to the Interstate Fishery Management Plan for American Shad and River Herring. February
2010. Atlantic States Marine Fisheries Commission.

The objectives of the management plan include:

1. Prevent overfishing of American shad stocks by constraining fishing mortality below F30.

2. Develop definitions of stock restoration, determine appropriate target mortality rates and specify
rebuilding schedules for American shad populations within the management unit.

3. Maintain existing or more conservative regulations for hickory shad and river herring fisheries until
new stock assessments suggest changes are necessary. This should keep fishing mortality sufficiently
low to ensure survival and enhancement of depressed stocks and the maintenance of stabilized
stocks.

4. Promote improvements in degraded or historic alosine habitat throughout the species range.

5. State and federal managers should consider the following methods to achieve this objective:

a. Improve or install passage facilities at dams and other obstacles to provide upstream
passage to historic spawning areas, or remove these obstacles entirely.

b. Improve water quality in areas where water quality degradation may have affected alosine
stocks. C. Evaluate current fish passage facilities for efficiency.

c. Ensure that decisions on river flow allocation (e.g., irrigation, evaporative loss, out of basin
water transport, hydroelectric operations) take into account flow needs for alosine
migration, spawning, and nursery usage.

d. Ensure that water withdrawal (e.g., cooling flow, drinking water) effects (e.g., impingement
and entrainment mortalities, turbine mortalities) do not affect alosine stocks to the extent
that they result in stock declines.

Evaluate and improve downstream passage for adults and juveniles.
f. Promote and coordinate alosine stocking programs for:
i. reintroduction to historic spawning area
ii. expansion of existing stock restoration programs
iii. initiation of new strategies to enhance depressed stocks.
g. Promote cooperative interstate research monitoring and law enforcement.
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MDMR’s management goal is to restore alewife, blueback herring, American shad, Atlantic salmon,
American eel, striped bass, and sea lamprey to their historic habitat in the Androscoggin River Watershed.
Similar goals are articulated in NOAA’s Comprehensive Plan for Diadromous Fishes in the Androscoggin
Watershed. The waters upstream of the Brunswick Project represent nearly all of the spawning habitat
historically used by alewife, Atlantic salmon, blueback herring, American shad, and sea lamprey, as well as
important foraging habitat for striped bass. Therefore, the restoration of these species relies on safe, timely,
and effective upstream and downstream fish passage at the Brunswick Project.

In addition, the Recovery Plan for Atlantic salmon?! identifies priorities for management of passage and
restoration for co-evolved diadromous species within the Salmon Habitat Recovery Units (SHRUs). The
Brunswick Project is the first dam on the Androscoggin River, which is one of three primary rivers in the
Merrymeeting Bay SHRU, critical habitat for Atlantic salmon, and includes habitat for co-evolved diadromous
species. The Recovery Plan identifies the following relevant Connectivity Actions to enhance connectivity
between the ocean and freshwater habitats as important for salmon recovery.

C3.0 Improve Fish Passage at Dams to Ensure Access to Habitats Necessary for Atlantic
Salmon Recovery.
C3.4 Install fishways at FERC licensed dams in the Merrymeeting Bay SHRU as
appropriate, and according to the prioritizations.

C5.0 Implement Connectivity Projects that Ensure Access to the Co-Evolved Suite of Diadromous Fish that
are Part of the Ecosystem that Atlantic Salmon Depend On. Atlantic salmon evolved in the presence of
eleven other native sea-run species of fish including alewives, blueback herring, and sea lamprey. The life
histories of these species share many similarities likely to take advantage of the ecological services that the
other species provide. These services likely include buffering from predation, serving as sources of food and
nutrients, and habitat conditioning such as what lamprey do when they excavate redds for spawning.

C5.1 Identify and prioritize fish passage barriers across all SHRU’s that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.2 Remove dams across all SHRU’s according to the prioritization that maximize opportunities for the

co-evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.C5.3 Install

fishways at dams across all SHRU’s according to the prioritization that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

The recovery actions above are identified in the recovery plan as Priority 2 and Phase 2 and 3. Priority 2
actions are those that must be taken to prevent a significant decline in species population/habitat quality, or
some other negative impact short of extinction. Recovery actions associated with Phase 2 are geared toward
creating the necessary foundation for establishment and protection of sufficiently resilient wild populations
to withstand foreseeable long-term stresses, and toward providing Atlantic salmon with access to suitable
habitat throughout their life cycle while still relying on conservation hatcheries to abate imminent threats to
the continued existence of the Distinct Population Segment. Recovery actions associated with Phase 3 are
similar to Phase 2, but focus on increasing the abundance, distribution, and productivity of naturally reared
Atlantic salmon and transitioning from dependence on conservation hatcheries.

3. Existing Information and Need for Additional Information

21'U.S. Fish and Wildlife Service and NMFS. 2018. Recovery plan for the Gulf of Maine Distinct
Population Segment of Atlantic salmon (Salmo salar). 74 pp.
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As described in the PAD, the effectiveness of the downstream passage facility has only been studied for
Atlantic salmon smolts. Apart from information related to current management practices for striped bass,
no site-specific information (E.g. route of passage, injury, mortality, or delay) exists on downstream passage
of any other diadromous fishes at the Brunswick project.

The proposed desktop evaluations of entrainment potential will not provide accurate and necessary
information to inform downstream passage alternatives at the project. For example, MDMR ran a theoretical
TBSA model for 1000 smolts at the project using the “tbsa” package in R?? with turbine and discharge data
from the PAD and a distribution of fish lengths similar to those from the 2014 smolt study. MDMR is not
aware of information related to turbine efficiency and the ratio of discharge at best efficiency to hydraulic
capacity, so those parameters were estimated based on parameters in the example data for the package.
The theoretical TBSA model suggested 97.4% smolt survival through Unit 1. However, actual data from the
smolt studies at the project indicate Unit 1 survival is much lower (as low as 70.9% in 2014). This highlights
the need for specific field studies to evaluate downstream passage at hydroelectric projects.

Furthermore, while TBSA models can be useful tools, there are multiple issues with using these models for
juvenile alosines. Survival estimates from TBSA models typically follow a negative relationship with fish size
(i.e., larger fish have lower survival estimates and small fish have high survival estimates). This relationship is
largely based on studies of salmon smolts and larger alosines (> 90 mm), and is therefore not applicable to
juvenile alosines < 90 mm. In fact, one study on alewives that had an average fish length of 51 mm found a
0.1% survival after one hour (Franke et al. 1997). Similarly, Heisey et al. (1992) found a 97% survival rate for
American shad (90 — 144 mm fork length) while Kynard et al. (1982) found mortality rates of 62-82% for
smaller shad and blueback herring (60 — 90 mm). Thus, it is not appropriate to apply a negative length-
survival relationship to juvenile alosines.

4. Project Nexus

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

5. Proposed Methodology

We recommend that a suite of methods including acoustic and/or radio telemetry, hi-z tagging, and split
beam hydroacoustics be used to evaluate downstream passage facilities for all species and life stages listed
in the goals and objectives. Adult alewife can be tagged with radio tags either before upstream passage or
tagged post-spawning, can be released downstream of the Pejepscot project, and be allowed to volitionally
approach the Brunswick Project and attempt to pass downstream. Large juvenile alewife can be caught at
the outlet of Sabattus Pond, fitted with nano radio tags, and released downstream of the Pejepscot Project
will provide detailed information about juvenile downstream fish passage at the Brunswick Project.

Potential routes of passage should include the spillway, gates, surface sluice and associated 18-inch pipe that
discharges downstream, each of the turbines (separately), the upstream fishway, and the supplemental
attraction water intake located in the upstream fishway. Methods for this approach were developed

22 Hinkelman T. 2024. _tbsa: Turbine Blade Strike Analysis . R package version 0.1.0.
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explicitly for testing of hydropower facilities with funding support from PNNL. In addition, split beam
hydroacoustics in the area upstream of the turbines and sections of the spillway would allow assessment of
route of passage by large schools of untagged juvenile alewife.

If any lifestage is frequently entrained in the turbines, a second year of study would utilize hi-z tags or draft
tube netting to directly assess mortality and injury through the turbine route of passage.

6. Level of Effort and Cost

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

Study 4. Downstream Fish Passage Effectiveness for Adult and Juvenile Blueback Herring.
1. Goals and Objectives

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

2. Relevant Resource Management Goals

MDMR is a cabinet level agency of the State of Maine. MDMR was established to regulate, conserve, and
develop marine, estuarine, and diadromous fish resources; to conduct and sponsor scientific research; to
promote and develop marine coastal industries; to advise and cooperate with state, local, and federal
officials concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes. MDMR is the lead state agency in the restoration and
management of diadromous species of fishes.

The Atlantic States Marine Fisheries Commission (ASMFC) has also developed four documents related to the

management of Shad and River Herring (Alewife and Blueback Herring) and hydropower facilities:

1. Interstate Fishery Management Plan for American Shad and River Herrings. October 1985. Atlantic States
Marine Fisheries Commission.
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2. Amendment 1 to the Interstate Fishery Management Plan for American Shad and River Herring. April
1999. Atlantic States Marine Fisheries Commission.

3. Amendment 2 to the Interstate Fishery Management Plan for American Shad and River Herring. May
2009. Atlantic States Marine Fisheries Commission.

4. Amendment 3 to the Interstate Fishery Management Plan for American Shad and River Herring. February
2010. Atlantic States Marine Fisheries Commission.

The objectives of the management plan include:

1. Prevent overfishing of American shad stocks by constraining fishing mortality below F30.

2. Develop definitions of stock restoration, determine appropriate target mortality rates and
specify rebuilding schedules for American shad populations within the management unit.

3. Maintain existing or more conservative regulations for hickory shad and river herring fisheries

until new stock assessments suggest changes are necessary. This should keep fishing mortality

sufficiently low to ensure survival and enhancement of depressed stocks and the maintenance of

stabilized stocks.
4, Promote improvements in degraded or historic alosine habitat throughout the species range.
5. State and federal managers should consider the following methods to achieve this objective:

a. Improve or install passage facilities at dams and other obstacles to provide upstream
passage to historic spawning areas, or remove these obstacles entirely.

b. Improve water quality in areas where water quality degradation may have affected alosine
stocks. C. Evaluate current fish passage facilities for efficiency.

c. Ensure that decisions on river flow allocation (e.g., irrigation, evaporative loss, out of basin
water transport, hydroelectric operations) take into account flow needs for alosine
migration, spawning, and nursery usage.

d. Ensure that water withdrawal (e.g., cooling flow, drinking water) effects (e.g., impingement
and entrainment mortalities, turbine mortalities) do not affect alosine stocks to the extent
that they result in stock declines.

Evaluate and improve downstream passage for adults and juveniles.
f. Promote and coordinate alosine stocking programs for:
i. reintroduction to historic spawning area
ii. expansion of existing stock restoration programs
iii. initiation of new strategies to enhance depressed stocks.
g. Promote cooperative interstate research monitoring and law enforcement.

MDMR’s management goal is to restore alewife, blueback herring, American shad, Atlantic salmon,
American eel, striped bass, and sea lamprey to their historic habitat in the Androscoggin River Watershed.
Similar goals are articulated in NOAA’s Comprehensive Plan for Diadromous Fishes in the Androscoggin
Watershed. The waters upstream of the Brunswick Project represent nearly all of the spawning habitat
historically used by alewife, Atlantic salmon, blueback herring, American shad, and sea lamprey, as well as
important foraging habitat for striped bass. Therefore, the restoration of these species relies on safe, timely,
and effective upstream and downstream fish passage at the Brunswick Project.

In addition, the Recovery Plan for Atlantic salmon identifies priorities for management of passage and
restoration for co-evolved diadromous species within the Salmon Habitat Recovery Units (SHRUs). The
Brunswick Project is the first dam on the Androscoggin River, which is one of three primary rivers in the
Merrymeeting Bay SHRU, critical habitat for Atlantic salmon, and includes habitat for co-evolved diadromous
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species. The Recovery Plan identifies the following relevant Connectivity Actions to enhance connectivity
between the ocean and freshwater habitats as important for salmon recovery.

C3.0 Improve Fish Passage at Dams to Ensure Access to Habitats Necessary for Atlantic
Salmon Recovery.
C3.4 Install fishways at FERC licensed dams in the Merrymeeting Bay SHRU as
appropriate, and according to the prioritizations.

C5.0 Implement Connectivity Projects that Ensure Access to the Co-Evolved Suite of Diadromous Fish that
are Part of the Ecosystem that Atlantic Salmon Depend On. Atlantic salmon evolved in the presence of
eleven other native sea-run species of fish including alewives, blueback herring, and sea lamprey. The life
histories of these species share many similarities likely to take advantage of the ecological services that the
other species provide. These services likely include buffering from predation, serving as sources of food and
nutrients, and habitat conditioning such as what lamprey do when they excavate redds for spawning.

C5.1 Identify and prioritize fish passage barriers across all SHRU’s that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.2 Remove dams across all SHRU’s according to the prioritization that maximize opportunities for the

co-evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.3 Install fishways at dams across all SHRU’s according to the prioritization that maximize

opportunities for the co-evolved suite of diadromous fish that are part of the ecosystem that salmon

depend on.

The recovery actions above are identified in the recovery plan as Priority 2 and Phase 2 and 3. Priority 2
actions are those that must be taken to prevent a significant decline in species population/habitat quality, or
some other negative impact short of extinction. Recovery actions associated with Phase 2 are geared toward
creating the necessary foundation for establishment and protection of sufficiently resilient wild populations
to withstand foreseeable long-term stresses, and toward providing Atlantic salmon with access to suitable
habitat throughout their life cycle while still relying on conservation hatcheries to abate imminent threats to
the continued existence of the Distinct Population Segment. Recovery actions associated with Phase 3 are
similar to Phase 2, but focus on increasing the abundance, distribution, and productivity of naturally

reared Atlantic salmon and transitioning from dependence on conservation hatcheries.

3. Existing Information and Need for Additional Information

As described in the PAD, the effectiveness of the downstream passage facility has only been studied for
Atlantic salmon smolts. Apart from information related to current management practices for striped bass,
no site-specific information (E.g. route of passage, injury, mortality, or delay) exists on downstream passage
of any other diadromous fishes at the Brunswick project.

The proposed desktop evaluations of entrainment potential will not provide accurate and necessary
information to inform downstream passage alternatives at the project. For example, MDMR ran a theoretical
TBSA model for 1000 smolts at the project using the “tbsa” package in R?® with turbine and discharge data
from the PAD and a distribution of fish lengths similar to those from the 2014 smolt study. MDMR is not
aware of information related to turbine efficiency and the ratio of discharge at best efficiency to hydraulic
capacity, so those parameters were estimated based on parameters in the example data for the package.
The theoretical TBSA model suggested 97.4% smolt survival through Unit 1. However, actual data from the

23 Hinkelman T. 2024. _tbsa: Turbine Blade Strike Analysis . R package version 0.1.0.
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smolt studies at the project indicate Unit 1 survival is much lower (as low as 70.9% in 2014). This highlights
the need for specific field studies to evaluate downstream passage at hydroelectric projects.

Furthermore, while TBSA models can be useful tools, there are multiple issues with using these models for
juvenile alosines. Survival estimates from TBSA models typically follow a negative relationship with fish size
(i.e., larger fish have lower survival estimates and small fish have high survival estimates). This relationship is
largely based on studies of salmon smolts and larger alosines (> 90 mm), and is therefore not applicable to
juvenile alosines < 90 mm. In fact, one study on alewives that had an average fish length of 51 mm found a
0.1% survival after one hour (Franke et al. 1997). Similarly, Heisey et al. (1992) found a 97% survival rate for
American shad (90 — 144 mm fork length) while Kynard et al. (1982) found mortality rates of 62-82% for
smaller shad and blueback herring (60 — 90 mm). Thus, it is not appropriate to apply a negative length-
survival relationship to juvenile alosines.

4. Project Nexus

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

5. Proposed Methodology

We recommend that a suite of methods including acoustic and/or radio telemetry, hi-z tagging, and split
beam hydroacoustics be used to evaluate downstream passage facilities for all species and life stages listed
in the goals and objectives. Adult blueback herring can be tagged with radio tags either before upstream
passage or can be tagged post-spawning, released downstream of the Pejepscot project, and allowed to
volitionally approach the Brunswick Project and attempt to pass downstream. Juvenile blueback herring
caught at the Project during downstream passage or opportunistically at other sites in Merrymeeting Bay
watersheds, fitted with nano radio tags, and released downstream of the Pejepscot Project will provide
detailed information about juvenile downstream fish passage at the Brunswick Project. Potential routes of
passage should include the spillway, gates, surface sluice and associated 18-inch pipe that discharges
downstream, each of the turbines (separately), the upstream fishway, and the supplemental attraction
water intake located in the upstream fishway. Methods for this approach were developed explicitly for
testing of hydropower facilities with funding support from PNNL. In addition, split beam hydroacoustics in
the area upstream of the turbines and sections of the spillway would allow assessment of route of passage
by large schools of untagged juvenile blueback herring.

If any lifestage is frequently entrained in the turbines, a second year of study would utilize hi-z tags or draft
tube netting to directly assess mortality and injury through the turbine route of passage.

6. Level of Effort and Cost

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

Study 5. Downstream Adult American Eel Passage Assessment

1. Goals and Objectives

The goal of this study is to determine the impact of the Brunswick Project on the outmigration of silver eels
in the Androscoggin River. Project operations can result in delay, mortality or injury during emigration. It is
important to understand the passage routes at the project and the potential for delay, injury, and mortality
to determine measures and recommendations to increase survival and improve fish passage at the project.
The objectives of this study are:

1. Quantify the movement rates, including delays, and relative proportion of eels passing via various
routes at the project (i.e., through the turbines, via spill at the dams, through the gatehouse,
through the downstream canal system, etc.).

2. Quantify the relative proportion of eels passing each potential emigration route (spill over dam
sections, powerhouse, through gatehouse) at the project during various project operations.

3. Evaluate instantaneous and latent mortality and injury of eels passed via each potential route.

2. Relevant Resource Management Goals

MDMR is a cabinet level agency of the State of Maine. MDMR was established to regulate, conserve, and
develop marine, estuarine, and diadromous fish resources; to conduct and sponsor scientific research; to
promote and develop marine coastal industries; to advise and cooperate with state, local, and federal
officials concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes. MDMR is the lead state agency in the restoration and
management of diadromous (anadromous and catadromous) species of fishes.

NOAA Fisheries developed the Androscoggin River Watershed Comprehensive Plan for Diadromous Fish in
2020%*, which was accepted by the Commission as a comprehensive plan®. The comprehensive plan states:
“The restoration goals for the Androscoggin River Watershed are to provide access to historical spawning,
rearing, and migration habitats necessary for diadromous species to complete their life cycles and to make
accessible seasonal habitats necessary to support the enhancement of the stocks.” The comprehensive plan
also notes that the “restoration approach for American eel includes installing and maintaining upstream eel
ways at hydroelectric facilities within the Androscoggin River Watershed.”

The Atlantic States Marine Fisheries Commission (ASMFC) has developed three documents related to the

management of American eel and hydropower facilities:

1. Interstate Fishery Management Plan for American Eel. April 2000. Atlantic States Marine Fisheries
Commission.

24 Accession Number: 20200414-5171.
25 Accession Number: 20200618-3041.
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2. Addendum Il to the Fishery Management Plan for American Eel. Atlantic States Marine Fisheries
Commission. Approved October 23, 2008. 8 pp.

3. Addendum lll to the Fishery Management Plan for American Eel. Atlantic States Marine Fisheries
Commission. Approved August 2014. 19 pp.

Objectives of the management plan include: (1) protect and enhance American eel abundance in all
watersheds where eel now occur; and (2) where practical, restore American eel to those waters where they
had historical abundance, but may now be absent, by providing access to inland waters for glass eel, elvers,
and yellow eel, and adequate escapement to the ocean for pre-spawning adult eel. Addendum Il contains
specific recommendations for improving upstream and downstream passage of American eel, including
requesting that member states and jurisdictions seek special consideration for American eel in the
Commission’s relicensing process.

Addendum Il contains specific recommendations for improving upstream and downstream passage of
American eel, including requesting that member states and jurisdictions seek special consideration for
American eel in the Federal Energy Regulatory Commission relicensing process.

MDMR’s management goal is to restore American eel to their historic habitat in the Androscoggin River. The
waters upstream of the Project represent significant habitat for American eel. The protection,
enhancement, and restoration of this species relies on safe, timely, and effective passage at the Project.

In addition, the National Marine Fisheries Services (NMFS) developed the Androscoggin River Watershed
Comprehensive Plan for Diadromous Fish in 2020.2° This plan was accepted by the Federal Energy
Regulatory Commission as a comprehensive management plan on June 18, 2020.2” This plan is explicit in
regards to the need for downstream protective measures to prevent turbine entrainment and mortality.
Specifically, the plan notes that “downstream protection measures and bypasses are necessary at
hydroelectric facilities, as turbine mortality is a significant threat to pre-spawn silver eels (Shepard 2015,
ASFMC 2013).”

Finally, the Recovery Plan for Atlantic salmon identifies priorities for management of passage and
restoration for co-evolved diadromous species within the Salmon Habitat Recovery Units (SHRUs). The
Brunswick Project is the first dam on the Androscoggin River, which is one of three primary rivers in the
Merrymeeting Bay SHRU, critical habitat for Atlantic salmon, and includes habitat for co-evolved diadromous
species. The Recovery Plan identifies the following relevant Connectivity Actions to enhance connectivity
between the ocean and freshwater habitats as important for salmon recovery.

C3.0 Improve Fish Passage at Dams to Ensure Access to Habitats Necessary for Atlantic Salmon Recovery.
C3.4 Install fishways at FERC licensed dams in the Merrymeeting Bay SHRU as
appropriate, and according to the prioritizations.

C5.0 Implement Connectivity Projects that Ensure Access to the Co-Evolved Suite of Diadromous Fish that
are Part of the Ecosystem that Atlantic Salmon Depend On. Atlantic salmon evolved in the presence of
eleven other native sea-run species of fish including alewives, blueback herring, and sea lamprey. The life
histories of these species share many similarities likely to take advantage of the ecological services that the
other species provide. These services likely include buffering from predation, serving as sources of food and
nutrients, and habitat conditioning such as what lamprey do when they excavate redds for spawning.

26 Accession Number: 20200414-5171.
27 Accession Number: 20200618-3041.
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C5.1 Identify and prioritize fish passage barriers across all SHRU’s that maximize opportunities for the co-
evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.2 Remove dams across all SHRU’s according to the prioritization that maximize opportunities for the
co-evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.3 Install fishways at dams across all SHRU’s according to the prioritization that maximize
opportunities for the co-evolved suite of diadromous fish that are part of the ecosystem that salmon
depend on.

The recovery actions above are identified in the recovery plan as Priority 2 and Phase 2 and 3. Priority 2
actions are those that must be taken to prevent a significant decline in species population/habitat quality, or
some other negative impact short of extinction. Recovery actions associated with Phase 2 are geared toward
creating the necessary foundation for establishment and protection of sufficiently resilient wild populations
to withstand foreseeable long-term stresses, and toward providing Atlantic salmon with access to suitable
habitat throughout their life cycle while still relying on conservation hatcheries to abate imminent threats to
the continued existence of the Distinct Population Segment. Recovery actions associated with Phase 3 are
similar to Phase 2, but focus on increasing the abundance, distribution, and productivity of naturally

reared Atlantic salmon and transitioning from dependence on conservation hatcheries.

3. Existing Information and Need for Additional Information

The PAD does not contain information on the route of passage or the amount of delay that occurs for
emigrating adult eels. To date, no directed studies of eel entrainment or mortality have been conducted at
the projects. These information gaps need to be filled so the natural resource agencies can assess the
relative and cumulative impacts of project operations on outmigrating eels and develop adequate passage
and protection measures to meet management goals and objectives.

The proposed desktop evaluations of entrainment potential will not provide accurate and necessary
information to inform downstream passage alternatives at the project. For example, MDMR ran a theoretical
TBSA model for 1000 smolts at the project using the “tbsa” package in R?® with turbine and discharge data
from the PAD and a distribution of fish lengths similar to those from the 2014 smolt study. MDMR is not
aware of information related to turbine efficiency and the ratio of discharge at best efficiency to hydraulic
capacity, so those parameters were estimated based on parameters in the example data for the package.
The theoretical TBSA model suggested 97.4% smolt survival through Unit 1. However, actual data from the
smolt studies at the project indicate Unit 1 survival is much lower (as low as 70.9% in 2014). This highlights
the need for specific field studies to evaluate downstream passage at hydroelectric projects.

Furthermore, the original Franke model (Franke et al. 1997) assumes that there is no effect of species on fish
survival through Kaplan turbines, an assertion that is only based on a handful of anguillid studies (B Towler &
J Pica 2020, personal communication, December 8; Franke et al. 1997). Accordingly, Franke et al. (1997)
recommends a strike mortality factor (A) of 0.1 — 0.2 for all species. However, recent analysis of published
data on European eel mortality rates suggests a much higher (A = 0.4) factor would be more appropriate for
eels (B Towler & J Pica 2020, personal communication, December 8). While this is likely an improvement on
recommendations from Franke et al. (1997), these results are still preliminary, and more research is
necessary before TBSA models can be considered appropriate for American eels.

4. Project Nexus

28 Hinkelman T. 2024. tbsa: Turbine Blade Strike Analysis . R package version 0.1.0.
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Hydropower project related mortality and delay has a direct effect on migratory fish populations. The
Brunswick Project does not have entrainment prevention measures in place at their respective turbine
intakes, nor are there designated spillway passage routes or fish bypass systems. To determine overall
project survival, we need to understand the routes of emigration, the potential for delay under different
river flow conditions and project operations, and the level of injury and mortality resulting from each
potential passage route (i.e., the turbines, the sections of the dam, etc). Data derived from this study will
facilitate evaluation of various fish passage alternatives, inform the Commission’s licensing process, and
contribute to the development of an administrative record in support of potential mitigation measures
under Section 18 and 10(j) of the Federal Power Act.

5. Proposed Methodology

In order to understand the movements of outmigrating silver eels as they relate to operations at

the Brunswick Project, radio telemetry technology should be utilized. Radio- and PIT-tagging is an accepted
technology which has been used for a number of studies associated with hydropower projects, including at
projects in the mainstem Penobscot River and the Merrimack River.

Studies should be designed to investigate the size class among the full spectrum of silver eels at each project,
route selection (i.e., entrainment vs. spill vs. Canal) independently from estimation of mortality/injury,
because these metrics require different methodologies. Studies will also likely benefit from data collected
over two study years to account for differences in environmental conditions and natural variation in eel
migration (especially route selection studies, which may be more significantly affected by environmental
conditions during a given season than mortality/injury studies). It is also envisioned that results from route
selection studies can guide design of turbine mortality studies. Therefore, it is proposed, at a minimum,
route selection studies be conducted in multiple years, but mortality/injury studies may be conducted after
the first year of route selection studies have been completed.

Objective 1: Route Selection

This study will involve systematic releases of radio- and PIT-tagged silver phase eels at strategic points above
areas of interest, to assess general routes of passage (i.e., via spill, bypass, or turbines). Active downstream
migrants should be collected within-basin if possible, but fish sourced from out-of-basin may be acceptable
to meet sample size demands. Experimental fish must meet morphometric (e.g., eye diameter relative to
body size) criteria to ensure they are migrant silver phase. Collections should be made within the migratory
season, and eels should be tagged and released within 21 days after capture, but preferably within 7 days
(particularly if the test eels are from out-of-basin).

A minimum number of 150 telemetered eels (e.g., five separate groups of approximately 30 eels each) will
be required to maximize the data return. Tagged eels should be released at an appropriate distance
upstream of the Project Facilities. Groups of eels should be released during spill and non-spill and during
periods of low, moderate, and high generation conditions. All operational measures during these releases
must be documented included releases from the Gatehouse into the Canal system. Since fish can drift a
considerable distance downstream after they have died (Havn et al. 2017), a minimum of 25 dead eels
should also be released as a control group in this study. Additionally, a control is needed to allow
comparisons of movement rate and success of passed and non-passed eels in reaching the detection point
downstream. Therefore, an additional 20 telemetered (uninjured) eels should be released below each
project and tracked as they emigrate.

Telemetry receivers and antennas should be located upstream and downstream of the each section of the
dam, upstream and downstream of the Main Gatehouse, above and below the decommissioned generation
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facilities in the canal system at turbine intakes, the station tailrace, downstream of the confluence of the
Androscoggin River and the canal system, and downstream of the Brunswick Project (FERC No. 2284). These
locations will permit assessment of passage via the following potential routes: A) four stone masonry
sections (Dams No. 1, 2, 3, and 4), B) concrete dam section (Dam No. 5), C) the Island Spillway, D) the
Powerhouse, E) the Main Gatehouse, and F) the lower gatehouses on the canal or other identified
obstructions to passage in the bypass canal. While the canal system is no longer part of the Project facilities,
water is released through the Main Gatehouse and creates the potential for adult eels to migrate via this
route. The final placement of receivers and antennas should be developed in consultation with the fisheries
agencies.

Mobile tracking (i.e., via boat or streambank) in the river and canal between release sites and several
kilometers downstream will be performed at regular intervals during and after releases to confirm routes
and fates of passed fish or lost fish.

Movement rates (time between release and detection at radio antenna locations, and between additional
radio antenna locations) of eels passing the projects by various routes will also be quantified.

The route selection portion of this study should occur in both study years to capture variation in flow and
spill conditions at the Project facilities.

Objective 2: Spill, Bypass, and Turbine Mortality/Injury Studies

Spill, gatehouse/canal, and turbine mortality will be assessed using a radio-telemetric balloon tag method. A
minimum number of 70 tagged eels will be required to assess impact of relevant project facilities: one group
of 30 eels to assess passage via spill at each section of the dam, a separate group of 20 eels to assess the
Main Gatehouse and canal system, and a final group of 20 eels to assess turbine passage at the project.

For spill mortality sites (dam spillways and downstream bypasses), tagged eels will be injected or released
into spill flow at points where water velocity exceeds 10 ft/sec to minimize the possibility of eels swimming
upstream into the headpond or canal. Passed balloon-tagged eels will be recovered below areas of spill and
held for 96 hours in isolated tanks for observation of injury and latent mortality; unrecovered balloon-tagged
eels will be censored from the data. Passed eels should be x-rayed for any potential injuries per Muller et al.
2020.

For turbine mortality sites, tagged eels will be injected into intakes of all units associated with the projects,
operating at a full range of settings where intake water velocity exceeds 10 ft/sec to minimize the possibility
of eels swimming back upstream through the intakes. Passed balloon-tagged eels will be recovered in the
tailrace(s) and held for 96 hours in isolated tanks for observation of injury and latent mortality; unrecovered
balloon-tagged eels will be censored from the data.

X-ray imaging should be used to assess internal injuries of recovered balloon-tagged eels. Mueller et al.
2020 demonstrated that 29 percent of individuals with vertebral fractures did not present externally visible
signs of severe injury and x-ray imaging showed that skeletal fractures were most pronounced for eel.
Therefore, this method will ensure accurate documentation of injuries sustained during passage.

If the balloon-tag mortality component of the study occurs in study year one, all possible route selection
sites would need to be evaluated. If the balloon-tag mortality component of the study occurs in study year
two, results from the route selection study could be used to inform which sites need to be evaluated for
mortality. Eels recovered from balloon-tag studies should not be used for route selection studies.
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Data analyses of route selection and mortality (instantaneous and latent) will follow standard methodology.

Project operation (flows, levels, gate openings, number of units operating and operation level) and
environmental conditions (river flow, temperature, turbidity, air temperature, precipitation) will be
monitored regularly (hourly measurements if possible) throughout the duration of the studies and assessed
for potential relationships to passage route selection, migratory delay, and/or passage survival.

These methodologies are consistent with accepted practice.

6. Level of Effort and Cost

The level of cost and effort for the downstream eel passage study will be moderate; silver eels would need
to be collected, tagged, and released in several locations over the course of the migration season. Data
would need to be retrieved periodically, then analyzed. A multi-site route selection study conducted by the
USGS Conte Lab on the Shetucket River in Connecticut cost approximately $75,000 for the first year of study.
Costs are estimated at $100,000 per year for the route selection study and $50,000 to $75,000 for the
mortality/injury study. No alternatives are proposed.

Study 6: Diadromous Fish Behavior, Movement, and Project Interaction Study
1. Goals and Objectives

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

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

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

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

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

2. Relevant Resource Management Goals

MDMR is a cabinet level agency of the State of Maine. MDMR was established to regulate, conserve, and
develop marine, estuarine, and diadromous fish resources; to conduct and sponsor scientific research; to
promote and develop marine coastal industries; to advise and cooperate with state, local, and federal
officials concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes. MDMR is the lead state agency in the restoration and
management of diadromous species of fishes.

The Atlantic States Marine Fisheries Commission (ASMFC) has also developed four documents related to the
management of Shad and River Herring (Alewife and Blueback Herring) and hydropower facilities:

1. Interstate Fishery Management Plan for American Shad and River Herrings. October 1985. Atlantic
States Marine Fisheries Commission.
2. Amendment 1 to the Interstate Fishery Management Plan for American Shad and River Herring. April

1999. Atlantic States Marine Fisheries Commission.
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3. Amendment 2 to the Interstate Fishery Management Plan for American Shad and River Herring. May
2009. Atlantic States Marine Fisheries Commission.
4, Amendment 3 to the Interstate Fishery Management Plan for American Shad and River Herring.

February 2010. Atlantic States Marine Fisheries Commission.

The objectives of the management plan include:

1. Prevent overfishing of American shad stocks by constraining fishing mortality below F30.

2. Develop definitions of stock restoration, determine appropriate target mortality rates and specify
rebuilding schedules for American shad populations within the management unit.

3. Maintain existing or more conservative regulations for hickory shad and river herring fisheries until

new stock assessments suggest changes are necessary. This should keep fishing mortality sufficiently
low to ensure survival and enhancement of depressed stocks and the maintenance of stabilized

stocks.
4, Promote improvements in degraded or historic alosine habitat throughout the species range.
5. State and federal managers should consider the following methods to achieve this objective:

a. Improve or install passage facilities at dams and other obstacles to provide upstream passage to
historic spawning areas, or remove these obstacles entirely.

b. Improve water quality in areas where water quality degradation may have affected alosine
stocks. C. Evaluate current fish passage facilities for efficiency.

c. Ensure that decisions on river flow allocation (e.g., irrigation, evaporative loss, out of basin water
transport, hydroelectric operations) take into account flow needs for alosine migration,
spawning, and nursery usage.

d. Ensure that water withdrawal (e.g., cooling flow, drinking water) effects (e.g., impingement and
entrainment mortalities, turbine mortalities) do not affect alosine stocks to the extent that they
result in stock declines.

Evaluate and improve downstream passage for adults and juveniles.
f.  Promote and coordinate alosine stocking programs for:
i. reintroduction to historic spawning area
ii. expansion of existing stock restoration programs
iii. initiation of new strategies to enhance depressed stocks.
g. Promote cooperative interstate research monitoring and law enforcement.

MDMR’s management goal is to restore alewife, blueback herring, American shad, Atlantic salmon,
American eel, striped bass, and sea lamprey to their historic habitat in the Androscoggin River Watershed.
Similar goals are articulated in NOAA’s Comprehensive Plan for Diadromous Fishes in the Androscoggin
Watershed. The waters upstream of the Brunswick Project represent nearly all of the spawning habitat
historically used by alewife, Atlantic salmon, blueback herring, American shad, and sea lamprey, as well as
important foraging habitat for striped bass. Therefore, the restoration of these species relies on safe, timely,
and effective upstream and downstream fish passage at the Brunswick Project.

In addition, the Recovery Plan for Atlantic salmon?® identifies priorities for management of passage and
restoration for co-evolved diadromous species within the Salmon Habitat Recovery Units (SHRUs). The
Brunswick Project is the first dam on the Androscoggin River, which is one of three primary rivers in the
Merrymeeting Bay SHRU, critical habitat for Atlantic salmon, and includes habitat for co-evolved diadromous

2U.S. Fish and Wildlife Service and NMFS. 2018. Recovery plan for the Gulf of Maine Distinct
Population Segment of Atlantic salmon (Salmo salar). 74 pp.
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species. The Recovery Plan identifies the following relevant Connectivity Actions to enhance connectivity
between the ocean and freshwater habitats as important for salmon recovery.

C3.0 Improve Fish Passage at Dams to Ensure Access to Habitats Necessary for Atlantic
Salmon Recovery.
C3.4 Install fishways at FERC licensed dams in the Merrymeeting Bay SHRU as
appropriate, and according to the prioritizations.

C5.0 Implement Connectivity Projects that Ensure Access to the Co-Evolved Suite of Diadromous Fish that
are Part of the Ecosystem that Atlantic Salmon Depend On. Atlantic salmon evolved in the presence of
eleven other native sea-run species of fish including alewives, blueback herring, and sea lamprey. The life
histories of these species share many similarities likely to take advantage of the ecological services that the
other species provide. These services likely include buffering from predation, serving as sources of food and
nutrients, and habitat conditioning such as what lamprey do when they excavate redds for spawning.

C5.1 Identify and prioritize fish passage barriers across all SHRU’s that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

C5.2 Remove dams across all SHRU’s according to the prioritization that maximize opportunities for the

co-evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.C5.3 Install

fishways at dams across all SHRU’s according to the prioritization that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

The recovery actions above are identified in the recovery plan as Priority 2 and Phase 2 and 3. Priority 2
actions are those that must be taken to prevent a significant decline in species population/habitat quality, or
some other negative impact short of extinction. Recovery actions associated with Phase 2 are geared toward
creating the necessary foundation for establishment and protection of sufficiently resilient wild populations
to withstand foreseeable long-term stresses, and toward providing Atlantic salmon with access to suitable
habitat throughout their life cycle while still relying on conservation hatcheries to abate imminent threats to
the continued existence of the Distinct Population Segment. Recovery actions associated with Phase 3 are
similar to Phase 2, but focus on increasing the abundance, distribution, and productivity of naturally reared
Atlantic salmon and transitioning from dependence on conservation hatcheries.

3. Existing Information and Need for Additional Information

There are documented issues at the Brunswick Project with fish not locating the fishway entrance amidst
competing attraction flow from turbine discharges and spillway and gate flow. Some species (most notably
American shad) do not pass the fish ladder in a timely manner. The recent upstream alosine telemetry
studies at the Project clearly demonstrated that alosines are unable to utilize the existing fishway. However,
those studies did not provide sufficient information to understand alosine movements in the vicinity of the
Project tailrace and fishway entrance, or to inform appropriate protection, mitigation, and enhancement
measures to address the lack of safe, timely, and effective passage at the Project. A fine-scale understanding
of fish movement and behavior in the Project tailrace and in the vicinity of the fishway entrance is critical to
help FERC and resource agencies ensure that the alternatives analysis is appropriate and comprehensive to
identify alternatives that address Project impacts.

The CFD modeling proposed by the Licensee will provide resource agencies and FERC with some data to
inform alternatives, however CFD is only part of the picture, and relying on that single method will reduce
the available information to select appropriate alternatives. This study is intended to be complimentary to a
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CFD study, and will provide valuable information on fish behavior in the Project area that would not be
available from a CFD study alone.

4. Project Nexus

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

5. Proposed Methodology

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

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

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

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

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

6. Level of Effort and Cost

The level of cost and effort for the diadromous fish behavior, movement, and project interaction study is
moderate. This study will require one migratory season, provided sufficient numbers of fish can be collected
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and successfully tagged. We estimate the cost will be approximately $500,000. Brookfield will be responsible
for collecting and downloading tracking data, analysis, and reporting results.

Study 7: Evaluation of Stranding Risk/Bathymetry Study

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

1. Goals and Objectives

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

2. Relevant Resource Management Goals

MDMR is a cabinet level agency of the State of Maine. MDMR was established to regulate, conserve, and
develop marine, estuarine, and diadromous fish resources; to conduct and sponsor scientific research; to
promote and develop marine coastal industries; to advise and cooperate with state, local, and federal
officials concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes. MDMR is the lead state agency in the restoration and
management of diadromous species of fishes.

The Atlantic States Marine Fisheries Commission (ASMFC) has also developed four documents related to the
management of Shad and River Herring (Alewife and Blueback Herring) and hydropower facilities:

1. Interstate Fishery Management Plan for American Shad and River Herrings. October 1985. Atlantic
States Marine Fisheries Commission.
2. Amendment 1 to the Interstate Fishery Management Plan for American Shad and River Herring. April

1999. Atlantic States Marine Fisheries Commission.

3. Amendment 2 to the Interstate Fishery Management Plan for American Shad and River Herring. May
2009. Atlantic States Marine Fisheries Commission.

4, Amendment 3 to the Interstate Fishery Management Plan for American Shad and River Herring.
February 2010. Atlantic States Marine Fisheries Commission.

30 Brookfield White Pine Hydro LLC (BWPH). 2019. Species Protection Plan for Atlantic Salmon, Atlantic
Sturgeon, and Shortnose Sturgeon at the Brunswick and Lewiston Falls Projects on the Androscoggin
River, Maine. 128 pp.
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The objectives of the management plan include:

1. Prevent overfishing of American shad stocks by constraining fishing mortality below F30.

2. Develop definitions of stock restoration, determine appropriate target mortality rates and specify
rebuilding schedules for American shad populations within the management unit.

3. Maintain existing or more conservative regulations for hickory shad and river herring fisheries until new
stock assessments suggest changes are necessary. This should keep fishing mortality sufficiently low to
ensure survival and enhancement of depressed stocks and the maintenance of stabilized stocks.

4. Promote improvements in degraded or historic alosine habitat throughout the species range.

5. State and federal managers should consider the following methods to achieve this objective:

a. Improve or install passage facilities at dams and other obstacles to provide upstream passage to
historic spawning areas, or remove these obstacles entirely.

b. Improve water quality in areas where water quality degradation may have affected alosine
stocks. C. Evaluate current fish passage facilities for efficiency.

c. Ensure that decisions on river flow allocation (e.g., irrigation, evaporative loss, out of basin water
transport, hydroelectric operations) take into account flow needs for alosine migration,
spawning, and nursery usage.

d. Ensure that water withdrawal (e.g., cooling flow, drinking water) effects (e.g., impingement and
entrainment mortalities, turbine mortalities) do not affect alosine stocks to the extent that they
result in stock declines.

Evaluate and improve downstream passage for adults and juveniles.
f. Promote and coordinate alosine stocking programs for:
i. reintroduction to historic spawning area
ii. expansion of existing stock restoration programs
iii. initiation of new strategies to enhance depressed stocks.
g. Promote cooperative interstate research monitoring and law enforcement.

MDMR’s management goal is to restore alewife, blueback herring, American shad, Atlantic salmon,
American eel, striped bass, and sea lamprey to their historic habitat in the Androscoggin River Watershed.
Similar goals are articulated in NOAA’s Comprehensive Plan for Diadromous Fishes in the Androscoggin
Watershed. The waters upstream of the Brunswick Project represent nearly all of the spawning habitat
historically used by alewife, Atlantic salmon, blueback herring, American shad, and sea lamprey, as well as
important foraging habitat for striped bass. Therefore, the restoration of these species relies on safe, timely,
and effective upstream and downstream fish passage at the Brunswick Project.

3. Existing Information and Need for Additional Information

Information in the PAD was not sufficient to evaluate the potential for Project-related stranding effects, nor
to identify suitable alternatives to mitigate such effects. Brookfield’s 2019 SPP proposes a study to
investigate the potential for and possible solutions to fish stranding at the projects, but to our knowledge,
that study has not yet been performed. NMFS’s December 2021 Biological Opinion3! recognized that project
operations could result in the potential for stranding of sturgeon in downstream pools during maintenance
and/or replacement of flashboards in the spring and for salmon in the ledges downstream of the dam.
There is no information regarding the potential risk for stranding of up- and downstream migrating alewife,
blueback herring, or American shad.

31 FERC Accession #: 20211228-5096
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4. Project Nexus

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

5. Proposed Methodology

We anticipate that the study would entail two phases. The first phase of the study would require a desktop
analysis of stranding risk potential for up- and downstream migrating fish (species identified above)
throughout the fish passage season (~ early April to mid-November). Risk potential could be defined using
known project operations for each month under varying hydraulic conditions (i.e. low, middle, high flow)
combined with a subjective-style expert analysis of risk of stranding based upon species- and lifestage
specific characteristics (e.g., migratory timing, swimming ability, etc.). The second phase of the study would
require a bathymetric survey of the spillway paired with flow-modeling information (i.e., HEC-RAS or similar
model) and/or visual surveys of the spillway during “high risk” periods identified in the first phase.

6. Level of Effort and Cost

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

Study 8: Upstream and Downstream Passage Alternatives Study (Modification of Proposed Study)

Page 227 of Brookfield’s PAD indicates that it is proposing the following study:

Upstream and Downstream Passage Alternatives Study

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

We agree with Brookfield that existing information regarding the project’s effects on fish passage
unequivocally demonstrate a need to develop a wide range of alternatives, to significantly improve the
safety, timeliness, and effectiveness of fish passage at the Brunswick Project. However, the study as
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currently proposed is insufficient to adequately inform the development of alternatives. As such, we are
requesting additional studies (see studies 1-7 above). As we describe in those study requests, the
information derived from our requested studies will be necessary to adequately inform the development of
up- and downstream passage alternatives. Additionally, the study, as proposed, does not contain enough
detail to adequately define its goals and objectives, nor whether the methodology would be suitable to
achieve the stated goals and objectives. In addition to those studies, we are requesting modifications to the
above proposed study:

1) Asindicated above, we are requesting a sea lamprey upstream passage study (study 1), alosine
downstream passage studies (studies 2-4), a downstream passage study for American eels (study
5), and a diadromous fish movement and behavior study (study 6), therefore we request the
following modification to the proposed study [modification in bold italics]:

“BWPH is proposing to conduct an Upstream and Downstream Passage Alternatives Study that will include
evaluations of previously conducted telemetry studies at the Project, including the results of the [sea
lamprey upstream passage study, downstream passage studies for alosines and American eels, and the
diadromous fish movement and behavior study].”

2) Brookfield’s proposed study includes very little detail regarding the goals and objectives or proposed
methodology. MDMR is an active participant in the relicensing of the Worumbo Hydroelectric Project (FERC
No. 3428), the third dam upstream on the Androscoggin River. On September 28, 2021, FERC issued a Study
Plan Determination for that project, which included an approval for Brown Bear Il Hydro, Inc’s (BB2H)
proposed downstream passage alternative study32. We recommend that Brookfield modify its proposed
Upstream and Downstream Passage Alternatives Study to incorporate elements of BB2H’s Downstream
Passage Alternatives Study®. At a minimum, we recommend the following inclusions:

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

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

e USFWS guidelines (2019)3 or subsequent drafts of state or federal fish passage engineering design
criteria must be the basis for alternatives in the analysis

o Implementation of a phased alternatives analysis whereby Phase | provides a comprehensive report of
potential measures for upstream and downstream passage at the Project without discussion of costs or
implied preferences. The purpose of this Phase is to facilitate discussions of pros, cons, potential
effectiveness, and modifications to the alternatives with the resource agencies. Phase Il of this study

32 FERC Accession #: 20210928-3001
3 FERC Accession #: 20210903-5115; pages 63-66
34 USFWS. 2019. Fish Passage Engineering Design Criteria. USFWS, Northeast Region R5, Hadley, Massachusetts.
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includes a feasibility analysis (including costs) for alternatives developed based on Phase | and further
discussions with the agencies.

1. Goals and Objectives

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

2. Relevant Resource Management Goals

MDMR is a cabinet level agency of the State of Maine. MDMR was established to regulate, conserve, and
develop marine, estuarine, and diadromous fish resources; to conduct and sponsor scientific research; to
promote and develop marine coastal industries; to advise and cooperate with state, local, and federal
officials concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes. MDMR is the lead state agency in the restoration and
management of diadromous species of fishes.

The Atlantic States Marine Fisheries Commission (ASMFC) has also developed four documents related to the
management of Shad and River Herring (Alewife and Blueback Herring) and hydropower facilities:

1. Interstate Fishery Management Plan for American Shad and River Herrings. October 1985. Atlantic States
Marine Fisheries Commission.

2. Amendment 1 to the Interstate Fishery Management Plan for American Shad and River Herring. April
1999. Atlantic States Marine Fisheries Commission.

3. Amendment 2 to the Interstate Fishery Management Plan for American Shad and River Herring. May
20009. Atlantic States Marine Fisheries Commission.

4. Amendment 3 to the Interstate Fishery Management Plan for American Shad and River Herring. February
2010. Atlantic States Marine Fisheries Commission.

The objectives of the management plan include:

1. Prevent overfishing of American shad stocks by constraining fishing mortality below F30.

2. Develop definitions of stock restoration, determine appropriate target mortality rates and specify
rebuilding schedules for American shad populations within the management unit.

3. Maintain existing or more conservative regulations for hickory shad and river herring fisheries until new
stock assessments suggest changes are necessary. This should keep fishing mortality sufficiently low to
ensure survival and enhancement of depressed stocks and the maintenance of stabilized stocks.

4. Promote improvements in degraded or historic alosine habitat throughout the species range.

5. State and federal managers should consider the following methods to achieve this objective:

a. Improve or install passage facilities at dams and other obstacles to provide upstream passage to
historic spawning areas, or remove these obstacles entirely.
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b. Improve water quality in areas where water quality degradation may have affected alosine
stocks. C. Evaluate current fish passage facilities for efficiency.

c. Ensure that decisions on river flow allocation (e.g., irrigation, evaporative loss, out of basin water
transport, hydroelectric operations) take into account flow needs for alosine migration,
spawning, and nursery usage.

d. Ensure that water withdrawal (e.g., cooling flow, drinking water) effects (e.g., impingement and
entrainment mortalities, turbine mortalities) do not affect alosine stocks to the extent that they
result in stock declines.

e. Evaluate and improve downstream passage for adults and juveniles.

f.  Promote and coordinate alosine stocking programs for:

i. reintroduction to historic spawning area
ii. expansion of existing stock restoration programs
iii. initiation of new strategies to enhance depressed stocks.
g. Promote cooperative interstate research monitoring and law enforcement.

MDMR’s management goal is to restore alewife, blueback herring, American shad, Atlantic salmon,
American eel, striped bass, and sea lamprey to their historic habitat in the Androscoggin River Watershed.
Similar goals are articulated in NOAA’s Comprehensive Plan for Diadromous Fishes in the Androscoggin
Watershed. The waters upstream of the Brunswick Project represent nearly all of the spawning habitat
historically used by alewife, Atlantic salmon, blueback herring, American shad, and sea lamprey, as well as
important foraging habitat for striped bass. Therefore, the restoration of these species relies on safe, timely,
and effective upstream and downstream fish passage at the Brunswick Project.

In addition, the Recovery Plan for Atlantic salmon® identifies priorities for management of passage and
restoration for co-evolved diadromous species within the Salmon Habitat Recovery Units (SHRUs). The
Brunswick Project is the first dam on the Androscoggin River, which is one of three primary rivers in the
Merrymeeting Bay SHRU, critical habitat for Atlantic salmon, and includes habitat for co-evolved diadromous
species. The Recovery Plan identifies the following relevant Connectivity Actions to enhance connectivity
between the ocean and freshwater habitats as important for salmon recovery.

C3.0 Improve Fish Passage at Dams to Ensure Access to Habitats Necessary for Atlantic
Salmon Recovery.
C3.4 Install fishways at FERC licensed dams in the Merrymeeting Bay SHRU as
appropriate, and according to the prioritizations.

C5.0 Implement Connectivity Projects that Ensure Access to the Co-Evolved Suite of Diadromous Fish that
are Part of the Ecosystem that Atlantic Salmon Depend On. Atlantic salmon evolved in the presence of
eleven other native sea-run species of fish including alewives, blueback herring, and sea lamprey. The life
histories of these species share many similarities likely to take advantage of the ecological services that the
other species provide. These services likely include buffering from predation, serving as sources of food and
nutrients, and habitat conditioning such as what lamprey do when they excavate redds for spawning.

C5.1 Identify and prioritize fish passage barriers across all SHRU’s that maximize opportunities for the co-

evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

35 U.S. Fish and Wildlife Service and NMFS. 2018. Recovery plan for the Gulf of Maine Distinct
Population Segment of Atlantic salmon (Salmo salar). 74 pp.
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C5.2 Remove dams across all SHRU’s according to the prioritization that maximize opportunities for the
co-evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.C5.3 Install
fishways at dams across all SHRU’s according to the prioritization that maximize opportunities for the co-
evolved suite of diadromous fish that are part of the ecosystem that salmon depend on.

The recovery actions above are identified in the recovery plan as Priority 2 and Phase 2 and 3. Priority 2
actions are those that must be taken to prevent a significant decline in species population/habitat quality, or
some other negative impact short of extinction. Recovery actions associated with Phase 2 are geared toward
creating the necessary foundation for establishment and protection of sufficiently resilient wild populations
to withstand foreseeable long-term stresses, and toward providing Atlantic salmon with access to suitable
habitat throughout their life cycle while still relying on conservation hatcheries to abate imminent threats to
the continued existence of the Distinct Population Segment. Recovery actions associated with Phase 3 are
similar to Phase 2, but focus on increasing the abundance, distribution, and productivity of naturally reared
Atlantic salmon and transitioning from dependence on conservation hatcheries.

3. Existing Information and Need for Additional Information

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

4. Project Nexus

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

5. Proposed Methodology

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

6. Level of Effort and Cost

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

In the past MDMR has used a unit production for alewife of 235 fish/acre, which was developed from
the commercial harvest in six coastal Maine watersheds for the years 1971-1983. The harvest was
assumed to be 100 pounds/surface acre of ponded habitat. This value was slightly less than the average
of the lowest yield/acre for all six rivers, and within the range of yields experienced in other watersheds.
Assuming a weight of 0.5 pounds per adult, the commercial yield equals 200 adults/surface acre. The
commercial harvest was assumed to represent an exploitation rate of 85%, because most alewife runs
were harvested six days per week. Exploitation rates on the Damariscotta River, for example, ranged
from 85-97% for the years 1979-1982. When commercial yield is adjusted for the 15% escapement rate,
the total production is 235 adult alewives/acre.

However, more recent studies suggest that a higher estimate of unit production, or carrying capacity,
would be more appropriate (Crecco & Gibson 1990, Gibson & Meyers 2003, Gibson et al. 2017). A
meta-analysis conducted by MDMR investigated carrying capacity estimates for alewives in the
Northeastern U.S. and included two published studies (Crecco & Gibson 1990, and Gibson & Meyers
2003). Gibson & Meyers (2003) in particular is the primary citation in ASMFC proceedings (ASMFC
2017). To supplement our sample size, we included counts of fish/acre from seven commercial river
herring fisheries in Maine. It is important to note that commercial river herring fisheries are subject to
regulations on the fishery that dictate harvest and escapement requirements. In general, each area must
have an escapement period of at least three days per week or an appropriate biological equivalent to
ensure conservation of the resource. Count data was available from 2005-2017, and the highest count at
each fishery within the time series was used as the carrying capacity estimate, as Gibson & Meyers
(2003) found that adult returns are significantly higher (1.5-2x) in populations that do not have a fishery.
While these estimates only approximate carrying capacity, they represent the best long-term data
available in the state to estimate this metric and are within the range of estimates reported by Gibson &
Meyers (2003; ~50 adults/acre to ~1495 adults/acre). These data were further supplemented by river
herring counts from seven systems in Massachusetts conducted by the Massachusetts Division of Marine
Fisheries (Rosset et al. 2017). Massachusetts has had a moratorium on the possession and sale of river
herring since 2005, and all systems included in this analysis have volitional passage, so we are confident
in the assumption that these populations are relatively stable (ASMFC 2017; Rosset et al. 2017). Each
river herring count was confirmed to be all, or mostly alewives, and thus we are confident that blueback
herring numbers are not significantly inflating carrying capacity estimates. Analysis of these river
systems (Table 1) resulted in a mean carrying capacity estimate of 805 alewives/acre.
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Table 1. Carrying capacity estimates generated during a meta-analysis conducted by MDMR. Habitats
from DMR are not specifically named to protect harvest information.

Data Source Habitat Name and Location Carrying Capacity Estimate
(adults/acre)
Crecco & Gibson 1990 Annaquatucket, RI 1283
Gibson 2003 Lamprey River, NH 1495
Rosset 2017 Long Lake, MA 343
Rosset 2017 Billington Lake, MA 508
Rosset 2017 Cedar Lake, MA 430
Rosset 2017 Johns Lake, MA 815
Rosset 2017 Mill Lake, MA 373
Rosset 2017 Gull Lake, MA 641
Rosset 2017 Whitmans, MA 2593
DMR Commercial A, ME 1136
DMR Commercial B, ME 830
DMR Commercial C, ME 458
DMR Commercial D, ME 483
DMR Commercial E, ME 541
DMR Commercial F, ME 581
DMR Commercial G, ME 360
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Woton of Brunswick, Maine

INCORPORATED 1739

OFFICE OF THE TOWN MANAGER
85 UNION STREET TELEPHONE  207-725-6659
BRUNSWICK, MAINE 04011-2418 FAX 207-725-6663

June 20, 2024

Ms. Debbie-Anne Reese

Acting Secretary Federal Energy Regulatory Commission
888 First Street, N.E.

Washington, D.C. 20426

Re: FERC P-2248 Brunswick Hydroelectric Project
Dear Acting Secretary Reese,

On behalf of the Town of Brunswick, I respectfully submit these comments on the Notices of Intent
(NOI) and Pre-application Documents (PAD) for the Brunswick Project (P-2248) filed for Great Lakes
Hydro America, LLC by Brookfield Renewable of Brookfield White Pine Hydro LLC (Applicant) dated
February 21, 2024.

The Town of Brunswick is bounded by the Androscoggin River on its entire northern border, and yet
has limited access to the river upstream from the Brunswick dam for the enjoyment and recreation of
its residents. For many years, acquiring property and improving access has been part of every
Comprehensive Plan, and a continual priority of our Town. The 2002 Brunswick Parks, Recreation,
and Open Space Plan identified a number of action items to improve public access and recreational
facilities on the river upstream of the Brunswick dam. The Open Space Plan can be found on the
Town’s website, and the Action Plan starts on page 36 of the report: https://me-
brunswick.civicplus.com/DocumentCenter/View/769/2002-Parks-Recreation-and-Open-Space-Plan-
PDF

Currently, along with several entities which own land along the river in the Project area, such as
Brunswick Topsham Land Trust (BTLT), Brunswick Topsham Water District (BTWD), the Maine
Department of Transportation (MaineDOT), and the Town of Topsham, Brunswick would like to
develop several parcels as recreational facilities, allowing the public to boat, fish, hike and enjoy water
views on the Androscoggin. What has been lacking is funding to make these plans a reality. Town
requests that as part of the Brunswick dam re-licensing, FERC require that the Applicant contribute to
the development and improvement of recreational facilities along the river as mitigation for
continuing impacts associated with project operations.

Attached as Exhibit A is a map indicating the parcels currently available to the Town of Brunswick for
public recreational access to the river, and following are some of the needs of the Town for assistance
with funding recreational facilities in the Project area. In most cases, attachments are included to
illustrate the plans that the Town has made, but has not been able to bring to fruition for lack of
funding.

www.brunswickme.org
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250t Anniversary Park is below the Brunswick dam, and is listed as a project recreation site within the
project boundary. The PAD notes that "The parcel owned by BWPH was leased to the Town in 1984 for
the duration of the original FERC license. Per the lease agreement, BWPH is responsible for signage
required by the FERC license, and Brunswick is responsible for all other operations and maintenance costs
associated with the park." This Park is a well-loved Brunswick feature, used by our community for
walking, picnicking, launching hand-carry boats, fishing, and enjoying views of the river. The Town
expects to negotiate a new lease, and because the park is inside the project boundary, the Applicant is
required to provide, maintain and upgrade as necessary recreational facilities.

With the replacement of the Frank ]. Wood Bridge, MaineDOT is including improvements to the Park in
the right-of-way area. Images of the preliminary design of this section of 250t Anniversary Park are
attached as Exhibit B. The Town requests that the Applicant design a new landscape plan to upgrade
the rest of the Park, update signage, remove invasives, open views to the river on their land, and
improve access to the water through their property. This should include developing ADA compliant
access to appropriate points, observation points and seating areas, a fishing pier and canoe launch,
possibly a ramp, all to be balanced with physical and visual impacts. This would ensure that the water
below the bridge remains accessible as a recreational facility to the public.

Moving upstream, the Town currently leases a waterfront parcel owned by Maine DOT on Mill Street
for a canoe portage. This site is adequate to launch canoes, but needs significant improvement to be
used as recreational access to the river. In addition, the stretch of the river from this point to the
Brunswick dam does not provide safe pedestrian access, and presents huge challenges to anyone
trying to portage around the Brunswick dam. This issue has been recognized for many years, and in
2002, the Town produced the Mill Street Streetscape Project Plan, attached here as Exhibit C. The
conditions for pedestrians and portaging along this corridor have not improved from those described
in the Plan.

In 2021, the Town and MaineDOT collaborated on a feasibility study to complete the Riverwalk Project
on the Brunswick side of the Androscoggin. The Final Report is attached here as Exhibit D. Currently
the Town is working with MaineDOT on preliminary designs for one section of this plan - from the
Swinging Bridge to Cabot Street. Since the report was completed, estimates of the cost for this section
have increased to nearly $2 million. The Town requests that the Applicant contribute to the
improvements outlined in the Mill Street Streetscape Plan, to provide safe portage and
bicycling/pedestrian access from the canoe portage to 250t Anniversary Park.

Upstream from the Mill Street portage, the Town and partner entities hold a number of wooded
riverfront parcels. All of these have potential for well-developed recreational facilities that provide
public access to the Androscoggin River. Each of the properties was acquired by different means, with
the intention that they be used for recreational purposes, and each property has its own features that
can offer recreational opportunities to Town residents and visitors. For many years, the Town has
envisioned a gravel path along the river from the Mill Street portage to the Pejepscot dam, linking
these parcels. The attached Exhibit E illustrates the type of path that would be constructed.

The Lamb Property, for example, is an 8-acre parcel on River Road, which was donated to the town in
1995 with the condition that it be used for public recreation purposes in perpetuity. This parcel has
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deep water frontage, and the plan has been to develop a motorized boat launch facility. Further
upstream is the Coffin Pond Property, where for many decades, the Town has operated a swimming
pond, and has hoped to expand the recreational possibilities of the parcel by developing access to the
river for boating, fishing, picnicking, etc. Attached as Exhibit F is a plan from 1968, as revised in 1984,
and which still represents an aspiration for the Coffin Pond Property. Attached as Exhibit G are images
of the types of boat launch facilities that would be appropriate on the Lamb and Coffin Pond sites.

In 2010, the Town entered into an agreement with the Brunswick Topsham Land Trust for the Coombs
Property, just upstream from the Coffin Pond Property. The plan is that the Town will acquire the
property for recreational purposes, including natural recreational facilities appropriate for small
children, as well as a trail system and access to the water for fishing and boating. The riverfront path
that is envisioned would continue upstream and under Route 295 to connect to parcels owned by
Brunswick Topsham Water District, and from there to Town properties at the Pejepscot dam and
beyond to the former landfill property.

Downstream from the Brunswick dam, there are several opportunities for recreational access to the
river, but of a different nature than is envisioned for upstream. On Water Street, the old Town
Landing, Pinette Park and the boat launch provide gravel access for winter smelt fishing and for people
launching hand carry watercraft, while the Dog Park and the Bike Path attract pedestrians and
bicyclists. The Town recently acquired Merrymeeting Park, which does offer some wooded trails, and
is also a historic site with several structures.

The river from the Brunswick dam and upstream is currently not very accessible for recreational
purposes but clearly the relatively untouched, wooded areas along this section of the river could
provide a valuable recreational resource for walking, fishing and boating in an environment different
from the downstream section of the river. The Town has spent many years imagining possibilities and
developing plans, and with the necessary funds, the Town could develop and construct these facilities
in the coming years.

The Town respectfully requests that FERC require the Applicant to undertake construction of the
planned recreational facilities along the river in the Project area, or provide funding to the Town for
this purpose. We look forward to continued discussions on the recreational needs within the Project
area during the re-licensing process, and would be pleased to provide any additional information
required.

Sincérely,
] .

/

;"'f 'f’ i‘lr

/
"- !
“—1}‘ ne_ L [finze
Julia AC Henze
Interim Town Manager
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1. INTRODUCTION

A half-mile of Route 1 in Brunswick becomes
Mill Street between Cumberland Farms on
Pleasant Street and Fort Andross. This is a
busy section of roadway. According to the
MDOT the Annual Average Daily Traffic
count was 31,560 vehicles in 2000. This two-
lane road runs parallel to the Androscoggin
River. Regrettably, the trees between the road
and the river have not received much care
over the past decade. While this section of
road is somewhat forgotten, many consider it
a OgatewayO to Mid Coast Maine. Opportuni-
ties for streetscape improvement present
themselves in this much-overlooked location.

The notion of making improvements to Mill
Street is certainly not a new one. The
Brunswick Comprehensive Plan recom-
mended that OThe town should study potential
improvements to Pleasant and Mill Streets in
order to reduce congestion, improve safety,
facilitate access to adjacent businesses, and
improve the aesthetics of this roadway.O

The 1997 Downtown Master Development

Goal 1: Reestablish open views to the river

Plan noted that OMill Street, from Maine Street
to Pleasant Street, is an important component of
the downtown area...The length of the street
should be studied for ways to improve its visual
image and provide a better edge/gateway into
Brunswick.O

In February, 2002, the Town of Brunswick
received an Ice Storm Recovery Grant from the
Maine Bureau of Forestry. These funds are
made available to help communities recover
from the tree damage caused by the 1998 ice

-~

- e P
- -

Goal 2: Develop a tree plan for Mill Street

storm and to strengthen and support efforts to
improve the health of community trees.

The work plan for the grant called for develop-
ing a strategy for streetscape improvements for
Mill Street focusing on:

1. Tree pruning along the Androscoggin to re-
establish and/or enhance views of the river
from the road.

Goal 3: Install pedestrian improvements

2. Tree planting plan along the town-side of
the road.

3. Pedestrian improvements from the so-
called OSwingingBridgeO(a pedestrian-
only connection to Topsham) to Fort
Andross/Frank Wood Bridge and down-
town Brunswick.

4. Landscape improvements of a MDOT-
owned truck-turnaround along Mill
Street.

Goal 4: Improve the MDOT turnaround

Introduction 3
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A VISION FOR THE FUTURE

Mill Street is a street with a past... but more
importantly it is a place with a tremendous
future. The recommendations in this report
are designed to transform this half-mile of
somewhat forgotten roadway into a riverfront
parkway that celebrates one of Maine®
premier waterbodies. Mill Street is envi-
sioned as a gateway into Mid-Coast Maine,
uniting two livable communities.

The highlights of this vision
include:

¥ Views of the Androscoggin
River opened up for resi-
dents, motorists, and pedestri-
ans to appreciate.

¥ A park-like landscape along
the roadway that helps to
unity two of Brunswick®
most significant commercial
areas: Pleasant Street and
Maine Street.

¥ New plantings of native species that will
replace the opaque jungle that now
characterizes the shorefront.

¥ Pedestrian improvements that encourage
people to walk along the riverfront on
their way to work or just out for a stroll.

¥ Pedestrian-scaled lighting fixtures that
will help create a parkway atmosphere
and encourage evening activity.

¥ New street trees along Mill Street that
will add shade and pedestrian scale while
helping to separate the roadway from the
abutting homes.

¥ Crosswalks, guardrails, and esplanades
that increase pedestrian safety while
helping to calm the traffic.

¥ Rest areas installed periodically along the
length of Mill Street to affor a place to
rest and appreciate the moving river.

¥ Relocation of the MDOT turnaround,

replaced with a pedestrian pocket park
that adds color and green space to the
neighborhood.

¥ An overlook park that creates a suitable

setting for the historic Swinging Bridge.

¥ Artwork at key places to celebrate the

river and the people who live and work
there.

While this report has focussed on the roadway,
the town should also be looking at all land
uses along Mill Street and the streets that feed
into it. There are many opportunities to create
more housing opportunities, additional green
space, walkways, and view corridors to help
tie these neighborhoods into the riverfront.
The Mill Street improvements will be of
significant benefit to the entire community.

The Mill Street vision, as seen in a
computer-enhanced photograph.
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The study area extends from Cumberland Farms
(at the corner of Mill Street and Pleasant Street) to

Fort Andross.
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2. EXISTING CONDITIONS

Muill Street is seen by thousands of people
every day: people driving the roadway as part
of Route One, local motorists making their
way around Brunswick and over the Black
Bridge into Topsham, pedestrians navigating
the irregular walkways to go downtown, and
neighborhood residents whose homes face the
Androscoggin River.

This section of the report presents a summary
of the existing conditions along Mill Street.
For ease of presentation, the study area is
divided into five sections:

¥ Pleasant Street to Cumberland Street
¥ Cumberland Street to the Black Bridge
¥ Black Bridge to Cushing Street

¥ Cushing Street to Swinging Bridge

¥ Swinging Bridge to Fort Andross.

A sequence of photographs taken through the
windshield of a car travelling westerly on Mill
Street (June, 2002). In several locations the
roadway seems excessively wide, which may be a
factor in the average rate of speed. The detailing
of Mill Street D the light standaxds, guardrails, and
fencing Dare designed to a highway scale.

Existing conditions 6
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Close proximity to town

Waterfront Park

Walkable neighborhoods

Dramatic river views

Historic structures

Open Space

OPPORTUNITIES

Mill Street possesses a wealth of opportuni-
ties, as seen in these photographs.

Proximity to Town. Mill Street is located
within easy walking distance of downtown.

River Views. Views to the river are one of
the town(® most significant resources. While
the views are hidden in many instances, it will
not take a significant effort to open them to
the public.

Existing Waterfront Park. The Canoe
Portage at the upper end of Mill Street is a
hidden gem in the Brunswick park system. In
addition to the boat launch, it features picnic
tables, benches, a gravel parking area, an easy
path up to Mill Street, and dramatic views of
the river.

Historic Context. The Swinging Bridge
between Brunswick and Topsham is one has
been recognized as a significant cultural
resource, to be appreciated by residents of
nearby homes, pedestrians, and motorists
alike.

Walkable Neighborhoods. Many of the
surrounding residential streets are prime
examples of the Great American Neighbor-
hood model of community planning.

Open Space. A number of existing parcels
are already well established open spaces,
providing a buffer along Mill Street.

Existing conditions 7
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Heavy traffic/ lack of curbing

Narrow sidewalks/steep drop-off

Detailing inappropriate for a neighborhood setting

No sidewalks / little space to plant

Overhead utility structures

Invasive plants / lack of maintenance

CHALLENGES

Mill Street is faced with a number of environ-
mental and physical challenges that will
require unique solutions.

Heavy Traffic. Mill Street is the intown
location of Route One with high traffic
volumes that include significant number of
trucks.

Lack of Adequate Curbing. Most of the
curbing is badly deteriorated bituminous
which offers no protection to the pedestrian.

Lack of Adequate Sidewalks. Where walks
exist they generally are in poor condition.

Limitations on Planting. There are few
places for planting new trees on the south side
of the road.

Steep Riverfront Topography. In many
places there is little room for a path before the
grade drops into the river.

Overhead Utility Structures. Tree planting
and walkway construction is further limited by
overhead wire utilities and traffic control
signs.

Highway Detailing. The guardrails, fencing,
and other details used along Mill Street are
typical of interstate highways.

Invasive Plants. Much of the lush vegetation
along the corridor is actually highly invasive,
non-native species. See map on next page.

Existing conditions 8
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This map of invasive plants on Mill Street was
compiled by two Bowdoin College students who
worked for the town during the Summer, 2002.

Existing conditions 9
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EXISTING CONDITIONS SEGMENT 1
Pleasant Street to Cumberland Street

Curbs and Sidewalks are generally in poor
condition. Low asphalt curbs do not protect
the pedestrian. Gravel walkway leads to the
canoe launch with a pleasant, serpentine
alignment.

Riverfront Vegetation is well maintained,
affording good views to the river. A buffer
strip at the edge provides some riparian
habitat.

Views. Well-maintained parkland leads down
to the river throughout the Canoe Launch. The
town has done a good job in establishing
viewing opportunities.

Site Features. The Canoe Launch is a
significant open space for the community,
providing parking, picnicking, trails, and a
boat launch.

Miscellaneous. The lack of transition from
the heavy commercial patterns of Pleasant
Street to the park-like atmosphere of Mill
Street is jarring.

Existing conditions 10




MILL STREET STEETSCAPE PROJECT

EXISTING CONDITIONS SEGMENT 2
Cumberland Street to Black Bridge

Curbs and Sidewalks are generally in poor
condition where they exist at all. Low asphalt
curbs do not protect the pedestrian. Sidewalks
do not extend east of the small commercial
building. Narrow beaten paths show evidence
of active pedestrian use.

Riverfront Vegetation is primarily second
growth hardwoods with many non-native
invasive species. Town mows the grass
behind the guardrail throughout the summer.
Views. Limited views of the river and Black
Bridge are found in this segment. View
corridors would be relatively easy to establish
through the narrow band of riverfront trees.
Site Features The small commercial building
on Mill Street features oversized signs which
detract from the setting. ItQ parking lot lacks
landscaping and proper definition along the
edges.

Black Bridge offers an opportunity to rein-
force Mill StreetQ role as the gateway into the
Mid-Coast region.

Existing conditions 11
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EXISTING CONDITIONS SEGMENT 3
Black Bridge to Cushing Street

Curbs and Sidewalks are generally in poor
condition. A heavy guardrail protects the
occasional pedestrian walking on top of the
bank. There is a narrow sidewalk on the south
side of the Mill Street, but crossing traffic is
difficult.

Riverfront Vegetation is very thin to non
existent along the narrow embankment closest
to the Black Bridge. Stands of Japanese
Knotweed and Honeysuckle dominant the
shoreline near Cushing Street.

Views of the Black Bridge and river are
common throughout much of this segment, but
invasive species will need to be kept in check
to maintain water views from Cushing Street.
Site Features. Sideslopes on the roadway
adjacent to the river are extremely steep and
offer very little opportunity for sidewalk
development. Planting trees on the opposite
side of Mill Street will be difficult due to steep
slopes and ledge outcrops.

Existing conditions 12
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EXISTING CONDITIONS SEGMENT 4
A: Swinging Bridge

Curbs and Sidewalks are sparse to nonexist-
ent in this segment. A pathway leads from the
swinging bridge to Mill Street. A small parking
area and access drive services the pump
station. Cars had been parking along a gravel
pullout, but large rocks have been placed to
limit access.

Riverfront Vegetation is typically overgrown
near the Swinging Bridge. The land surround-
ing the pump station has a parklike appearance
with grass, day lilies and ornamental shrubs.
A specimen ash next to the pump station
needs reshaping.

Views of the water and Swinging Bridge are
blocked by the overgrown vegetation. These
are some of the most dramatic views along
Mill Street, due to the nature of the shoreline.
Site Features. The swinging bridge provides
an important focal point to Mill Street as well
an a pedestrian connection to Topsham. A
separate Town Committee has already made
recommendations for improvements to the
bridge.
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EXISTING CONDITIONS SEGMENT 4
B: MDOT Turnaround and Vacant Lot

Curbs and Sidewalks are in poor condition.
The sidewalk on the south side of Mill Street
continues in front of the vacant lot and turn-
around. Low asphalt curbs are deteriorating
and do not protect pedestrians from traffic.
Vegetation. The unpaved land in the turn-
around consists of grass, deciduous trees, and
a variety of shrubs. Following the first public
meeting on July 23, 2002, MDOT crews
mowed the grass and cleaned up the turn-
around. The grass on the vacant lot is main-
tained by the abutting property owner under an
informal arrangement with MDOT.

Views Both the turnaround and vacant lot are
highly visible from the Mill Street. Views of
the riverfront from these sites are blocked by
overgrown shoreline vegetation.

Site Features. A chain link fence was
recently installed on the vacant lot to restrict
vehicle access. Remnants of stone retaining
walls are found on the corner. A post and
cable guardrail runs along the vacant lot.
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EXISTING CONDITIONS SEGMENT 5:
Swinging Bridge to Fort Andross

Curbs and Sidewalks in this segment are in
fair to poor condition. Granite curbing extends
from the urban compact line east of the
Swinging Bridge to Bow Street. Sidewalks
next to the river are narrow and do not allow
more than two people to pass.

Riverfront Vegetation. The embankment
adjacent to the road is grassy with some larger
trees and shrubs closer to the riverfront. Most
of the vegetation is overgrown with a consid-
erable number of invasive species.

Views. Overgrown vegetation blocks poten-
tial water views. A few clearings allow for
views of the river and Goat Island.

Site Features. The embankment in this
segment is wide enough to allow the sidewalk
to be located away from the roadway. Grade
changes will require low retaining walls.
Miscellaneous. A battered chain link fence
marks the end of the Maine Street underpass.
The buildings along Bow Street form an
attractive street edge leading to Fort Andross.
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3. RECOMMENDATIONS

CONCEPT PLAN

The Concept Plan provides an overview of the
recommendations for Mill Street.

Vegetation Management
¥ Open view corridors at the ends of
Cushing, Cumberland, and Swett Streets.
¥ Remove invasive species and replace
with native trees and shrubs.

¥ Establish views along Mill Street by
selective clearing and removal of
branches from lower 1/3 of trees.

Pedestrian Improvements

¥ Install new granite curbing the length of
Mill Street

¥ Replace existing asphalt sidewalks with
decorative pavers similar to Maine Street
and inner Pleasant Street.

¥ Create rest areas and smaller overlooks at
scattered locations along the river.

¥ Install pedestrian-scale street lamps the
length of Mill Street.

¥ Create a pedestrian plaza/river overlook at
the Swinging Bridge.

¥ Incorporate artwork throughout the street.

¥ Minor improvements to the Canoe Launch.

MDOT Property

¥ Perform general clean-up on turnaround.

¥ Plant ornamental shrubs, perennials, and
deciduous trees to create a more park-like
atmosphere.

¥ Separate Mill Street traffic from Cushing
Street with berms, stone walls, and plant-
ings.

Recommendations 16
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RECOMMENDATIONS: SEGMENT 1

Establish a view corridor from Cumberland
Street to the river.

Continue vegetation managed to maintain
views to the river from within the park and
from Mill Street.

Partially bury existing boulders along pathway
to canoe launch or incorporate into environ-
mental art piece.

Install a focal point for the park, e.g., a large
piece of sculpture or environmental art, gazebo,
fountain, or similar landscape element.

Extend pedestrian improvements and granite
curbing to Pleasant Street on both sides of
Mill Street.

Recommendations 17
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RECOMMENDATIONS: SEGMENT 2

Install a new sidewalk from the end of the
parking lot to the Black Bridge, following a
curvilinear alignment. Plant Rosa rugosa and
other low maintenance shrubs to help separate
the walk from Mill Street.

Open views to the river at periodic locations
along Mill Street.

Plant street trees in the parking lot island.

Install granite curbing on both sides of Mill
Street. Replace asphalt sidewalks with
interlocking concrete pavers, similar to Maine
Street.

Consideration should be give to repainting the
railroad bridge over Mill Street. This is an
opportunity to reinforce Mill Street as the
gateway to Mid-Coast Maine.

Bottom Left: Existing Conditions.

Photosimulations Middle and Right. Artwork
creates a colorful gateway.
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RECOMMENDATIONS: SEGMENT 3

Open views to the river at periodic locations
along Mill Street.

Install granite curbing on both sides of Mill
Street. Replace asphalt sidewalks with
interlocking concrete pavers, similar to Maine
Street.

Establish a view corridor from Cushing Street
to the river.

Install gabions or concrete retaining wall in
area within dashed yellow line to create
additional width for a new sidewalk. The wall
should be designed to blend into the existing
rip-rap and exposed ledge. See photosimula-
tion below and cross sections on following

page.

Left: Existing conditions only provide enough
room for a single width path.

Photosimulation Right: A five-foot sidewalk
installed along the river provides a safe, attractive
pedestrian environment. Guardrail has been
partially screened by Rosa rugosa plantings.
Stainless steel cable fence marks the edge of the
walkway, which is supported by gabians or a
concrete wall.

Recommendations 19




MILL STREET STEETSCAPE PROJECT

Typical Cross-Sections

Cross section showing treatment of riverbank east
of Black Bridge. Gabians or concrete retaining
wall may be necessary to support new sidewalk.

TBypical cross section west of Black Bridge.
Guardrail should remain in place, partially
screened by low plantings of Rosa rugosa or
similar species. Vegetative management calls for
removal of invasive species and selective pruning
of trees to open up views to Androscoggin River.

Recommendations 20




MILL STREET STEETSCAPE PROJECT

MDOT Corner Lot. Several additional
improvements should be made to the corner lot
to complement the turnaround and create a
small neighborhood park:
¥ Construct a stone wall to match stonework
at turnaround.
¥ Create low earth berm to separate lot from
traffic on Mill Street. Plant with low
maintenance flowering shrubs and peren-
nials (see cross section on next page)
¥ Remove chain link fence after wall and
berm are installed.

Miscellaneous Improvements
¥ Follow recommendations of Swinging
Bridge Committee for restoration of this
landmark structure.
¥ Install a sculptural focal point on the
opposite side of Mill Street to align with
the Swinging Bridge.

Long Term Improvements. MDOT should
consider alternative locations for the snow-
plow turnaround to allow this land to be used
for community purposes.

RECOMMENDATIONS: SEGMENT 4

Swinging Bridge Park. Create a pedestrian
plaza to complement the Swinging Bridge.
Improvements should include the following:
¥ Construct a low stone wall at the edge of
the river to define the space and protect
the public. Walls should terminate with
sculpture or similar elements.
¥ Install walkway with pedestrian lighting
to provide access to Mill Street.
¥ Remove existing parking and boulders
west of the bridge. Install granite curbing
the length of Mill Street.
¥ Plant low maintenance perennials to
reinforce the shape of the plaza and add
seasonal color.
¥ Prune mature ash tree to create a focal
point for the park.
¥ Prune trees at the edge of the river to
open up views to the north.
¥ Relocate sidewalk to provide room for an
esplanade along Mill Street.
¥ Design and install interpretive signage
about the bridge.

MDOT Turnaround. MDOT should upgrade
their turnaround with a number of short-term
improvements:
¥ General clean-up and removal of invasive
vegetation.
¥ Install low maintenance perennials (e.g.,
daylilies) on the back side of the turn-
around).
¥ Plant street trees along Mill Street.
¥ Restore the stone wall on the corner.
¥ Construct a new stone wall to define the
arc of the turnaround.
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Typical Cross Sections

Cross-section through vacant lot owned by MDOT
on Cushing Street at Mill Street. Stone wall and
earth berms are used to provide screening to
nearby residents.

Sidewalk on north side of Mill Street - near
Swinging Bridge - is separated from Mill Street by
a grass esplanade.

TBypical cross section between Swinging Bridge
and Bow Street. New sidewalk is constructed 2-30
below the grade of the road on a plateau
overlooking the river. A low retaining wall is
used to provide vertical separation. Vegetation
management calls for removal of invasive species,
planting new native shrubs, and selective

thinning of existing trees.
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RECOMMENDATIONS: SEGMENT 5

New sidewalk separated from Mill Street and
buffered with vegetation. See cross section
for details.

Establish and maintain view corridors to river.

Street trees added along Mill Street with
homeowner® approval. Tree species selected
to withstand urban conditions and minimize
interference with overhead utilities.

Work with MDOT to replace chain link fence
with a more suitable detail along highway.

Recommendations 23
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TBypical existing conditions along Mill Street
(Summer, 2002). Views to the river have been
blocked by overgrown vegetation. The sidewalks
are too narrow and in poor repair, creating a
negative experience for the pedestrian.

This photosimulation illustrates recommended
improvements to the Androscoggin Riverfront
adjacent to Mill Street:

¥ Existing vegetation has been thinned.

¥ Significant trees have been pruned from the
ground up to 1/3 their height.

¥ Invasive vegetation has been removed and
replaced with native shrubs.

¥ The sidewalk has been relocated closer to the
river.

¥ Decorative pavement has been used to create a
more attractive pedestrian environment.

¥ Period light fixtures have been installed to
encourage evening strolling along the river.

¥ The anodized guardrail has been replaced with
Corten steel and partially hidden by a Rosa
ruga hedge.

¥ An esplanade has been installed to create a
safety buffer for pedestrians.
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Left: Existing conditions on Mill Street.

Right Top: Photosimulation illustrating basic,
short-term improvements, primarily the removal of
invasive vegetation and limbs on the bottom 1/3 of
existing trees to open views to the Androscoggin
River.

Right Middle: In this photosimulation the sidewalk
has been replaced with decorative pavers and the
guardrail has been replaced with Corten steel.

Right Bottom: Alternate improvements include the
installation of period light fixtures and hanging
planters. The sidewalk in this photosimulation has
been widened to six feet to create a more human-
scaled space and allow for easier movement.

Recommendations 25
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4. PHASING AND FUNDING Phasing can be accomplished in a variety of
ways. This plan illustrates logical bodies of

PHASING PLAN work that will result in finished, usable
products.

The improvements recommended for Mill
Street are extensive and should be carried out
in phases as funding becomes available. The
Phasing Plan illustrates how this might be
accomplished in a logical order based upon
the TownQ priorities.

Phasing and Funding 26
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PRELIMINARY OPINION OF COSTS

A preliminary opinion of costs for each of the
five phases of Mill Street improvements are
provided in spreadsheet form. These numbers
were derived by applying current contractorsO
costs to the quantities of materials estimated
from the conceptual plans in this report.

The numbers should be considered an order of
magnitude estimate. Final costs will require
accurate topographic and boundary surveys as
well as a more refined design.

Quantity  Unit $/ Unit Cost  Subtotal
PLEASANT STREET TO BLACK BRIDGE
Site Prep. & Veg. clearing 1 LS $1,500
Temp. erosion control 1 LS $1,000
New sidewalk: pavers, 6' wide 740 SY $75 $55,500
Granite Curb 1,100 LF $32 $35,200
Street Lights 7 EA  $4,000 $28,000

Landscaping

$6,000 $127,200

Contingency  $19,080

Subtotal $146,280
Design/Eng. $14,628
Total $160,908
BLACK BRIDGE BRIDGE TO FORT ANDROS
Site Prep. & Veg. clearing 1 LS $2,000
Temp. erosion control 1 LS $1,300
New sidewalk: pavers, 6' wide 950 SY $75 $71,250
Granite Curb 2,400 LF $32 $76,800
Street Lights 14 EA  $4,000 $56,000
Conc. unit retaining wall 800 SF $30 $24,000
Landscapin; 1 LS $6,000 $237,350
Contingency  $35,603
Subtotal $272,953
Design/Eng. $27,295
Total $300,248
SWINGING BRIDGE PARK
Site Prep. & Veg. clearing 1 LS $2,000
Temp. erosion control 1 LS $800
New sidewalk: pavers, 6' wide 200 SY $75 $15,000
Granite Curb 250 LF $32 $8,000
Bollards: 36" ht. 10 EA  $1,000 $10,000
Bike Rack 1 EA $800 $800
Stone wall 360 FF $110 $39,600
Landscaping 1 LS $10,000  $86,200
Contingency $12,930
Subtotal $99,130
Design/Eng. $9,913
Total $109,043
MDOT TURNAROUND
Street Lights 2 EA  $4,000 $8,000
Stone wall 200 FF $110 $22,000
Landscaping 1 LS $10,000  $40,000
Contingency $6,000
Subtotal $46,000
Design/Eng. $4,600
Total $50,600
EAST SIDE OF MILL STREET
Site Prep. & Veg. clearing 1 LS $2,000
Temp. erosion control 1 LS $500
New sidewalk: pavers, 6' wide 1,500 SY $75 $112,500
Granite Curb 2,400 LF $32 $76,800
Street Lights 20 EA  $4,000 $80,000
Stone wall 150 SF $110 $16,500
Landscaping 1 LS $11,000  $299,300
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Contingency $44,895

Subtotal $344,195
Design/Eng. $34,420
Total $378,615

TOTAL $999,413
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FUNDING scaping, signage, and other improvements
to enhance the entranceways into Maine
communities. These are generally
$10,000 grants and are available every
two years. For further information see:
www.state.me.us/mdot/env/gateways/

2002 gateway pdf.pdf

The public should anticipate that the recom-
mended improvements to Mill Street will be
phased over several years. The actual schedule
will be based upon the people® desire to see
the pathway extended, available funding
sources, the townsOsuccess at securing these
funds, and the townsOwillingness to raise the ¥ Recreational Trails Grants, adminis-
necessary matching funds. tered by the Maine Bureau of Parks and
Lands, provides money for trail develop-
ment and trailhead parking. Up to
$30,000 is available to any applicant. A
20% Town match is required. For further
information see: www.state.me.us/doc/
parks/programs/community/
trailsfund.html for further information.

A variety of private and public funding
sources should be pursued. Some of the likely
sources include:

¥ Federal Highway Administration®
(FHWA) Transportation Enhancement
Program, administered through the

Maine Department of Transportation
(MDOT), offers funding to help commu-
nities expand their transportation and
livability choices. Brunswick has had a
highly visible success with using these
funds for the Androscoggin River Bik
Path. Mill Street represents an opportu-
nity to expand transportation choice,
connect two neighboring communities,
enhance a significant gateway, and extend
the concept of a linear riverfront corridor.
Applications for the next round of
funding are due in October 2004 for
projects in 2005. For further information
see: www.state.me.us/mdot/msp/
teinfo.htm

MDOT Community Gateways Pro-
gram makes funds available for land-

Roadway improvement projects funded
through the Maine Department of Trans-
portation that could include roadway
reconstruction, sidewalks, and shoulder
work. Long term plans should include the
relocation of the current MDOT turn-
around on Mill Street.

Private donations of money, land, or
labor. Once specific projects were
identified, local civic groups should be
approached. Lumber, sand and gravel,
and construction companies may be
willing to donate time, materials and
equipment to the project as part of the
town(@ requirement for matching funds.

¥ Town funds raised through the annual

budgeting process.

Phasing and Funding
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1.0 INTRODUCTION upgrade is necessary. Improvements proposed in this grant application will allow safe fully accessible, dedicated in-town walking loop along both sides of the
: passage and clear separation of cyclists and pedestrians from vebicular traffic along Androscoggin River. The plan envisions a safe route along the
intensely busy urban streets in a 1.25 mile loop running between Brunswick and Androscoggin River that encompasses and enhances the Swinging

The Town of Brunswick and the Maine Department of Transportation
(MaineDOT) contracted with T. Y. Lin International (TYLI) to conduct
a feasibility study for the Androscoggin Brunswick-Topsham Riverwalk
beginning at the Swinging Bridge and ending at the Frank J. Wood
Bridge via Mill, Bow, Cabot, and Maine Streets. The purpose of the
study is to create and widen a bicycle and pedestrian travel-way to the
recommended minimum 8-foot width to accommodate concurrent use
by bicyclists, pedestrians, and people with disabilities. Guardrails
(separating vehicles from bicyclists and pedestrians), handrails, safety
bollards and detectable warning fields will be installed as required and
appropriate for optimum safety.

1.1 Study Area

Figure 1.1 shows the study area between the Swinging Bridge and the
Frank J. Wood Bridge.

1.2 Advisory Committee

The following Advisory Committee was formed to help guide the study.
=  Tom Farrell, Town of Brunswick
* Ryan Leighton, Town of Brunswick
= Jay Astle, Town of Brunswick
* Ryan Barnes, Town of Brunswick
* Josh Katz, Riverwalk Committee
= Nate Howard, MaineDOT
= Patrick Adams, MaineDOT

= Tom Errico, T.Y. Lin International

1.3 Related Studies

The following studies were used in development of recommendations:
*  MaineDOT QCP 2014-2015 Application dated July 2012
* Brunswick Maine Street Feasibility Study, MaineDOT
* Frank J. Wood Bridge Replacement Project
1.4 Background Information
The MaineDOT QCP Application noted the following:
®  Describe the project(s) transportation value(s) and purpose(s):

Cyclists and pedestrians are challenged to travel to and from the Swinging Bridge and
the Frank |. Wood Bridge via Mill, Bow, Cabot, and Maine streets. A safety

Topsham. 1t should be noted that this is from the application for the original project
and not all elements have been constructed.

® Describe why this project is important to your community and
region):

March 2007, building on the success of the rebabilitation of the historic
John A. Roebling designed Swinging Bridge, residents of Topsham and
Brunswick formed the Androscoggin Brunswick-Topsham Riverwalk
Adypisory Committee. This Advisory Committee brings together the
Topsham and Brunswick communities to design, support, and create a
1.25-mile, 4-season, fully accessible, dedicated in-town walking loop along

both sides of the Androscoggin River. The plan envisions a safe route al

along the Androscoggin River that encompasses and enbances the
Swinging Bridge and the Frank ]. Wood Bridge connecting the two

communities.

* Describe the potential positive impacts on the community,
including at a minimum improving safety, mobility, or
transportation in general, and the local/regional economy:

Phase 3. In Brunswick, construct a safe bike/ pedestrian travel way along
Mill Street from Bow Street intersection with Route 1 entrance ramp to
the Androscoggin Swinging Bridge. Parts of the walkway will be widened
to provide overlooks. The walkway will be inside the gnardrail to protect
pedestrians and cyclists from roadway traffic. Phase 4. In Brunswick,
wide sidewalks from Maine Street along Cabot and Bow streets to the
Route 1 entrance ramp. Project will include widening and clearly defining
Cabot Street sidewalk throngh Fort Andross parking areas and adding
green space as possible. Phase 5. In Topsham at 2 Main Street, create a
pocket park along river and stairway up to Frank ]. Wood Bridge
(“Green Bridge”). The stairway will have two semi-circular river
overlooks. Access to the Green Bridge from the pocket park for wheelchairs, bicycles,
and strollers will be maintained on
Summer and Main Street sidewalks around the Priority Business Center, 2 Main
Street. Trails link historic and cultural sites, providing opportunities for community
Sestivals, events, and competitions. Interpretive signs along trails identify areas of
historical interest, such as buildings, river transportation, bridges, rail lines, and
native heritage. The trails also provide bike routes so that urban commmuters can ride
their bikes to work or walk, which reduces snog emissions.

1.5 Purpose and Need

The purpose of the study is to create and widen a bicycle and pedestrian
travel-way to the recommended minimum 8-foot width to
accommodate concurrent use by bicyclists, pedestrians, and people with
disabilities. The need is associated with creating a 1.25-mile, 4-season,

Bridge and the Frank J. Wood Bridge connecting Brunswick and
Topsham.
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Figure 1.1: Study Area
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2.0 PROJECT INITIATION AND DATA
COLLECTION

2.1 Kick-off Meeting
A Kick-Off meeting was held on December 11, 2018 and key discussion
items included:

* The section of roadway was recently repaved and designed by
Wright-Pierce. They have cross-section data that can be
supplemented with LIDAR data.

* The Committee was unsure of the available right-of-way
information available. MaineDOT will check what information
they have. Wright-Pierce may also have some available
information. TYLI will inquire with them.

* The sewer pump station may have some equipment in the area.
The utilities can be found using Brunswick’s online GIS
database. Any design needs to consider impacts on utilities.

* The mill-and-fill project puts a moratorium on touching the
pavement. We can get a waiver to do shoulder work.

= TYLI will look at what environmental information is available in
the area from the Frank J. Wood Bridge project.

* Due to the proximity to the mill, Cabot Street may have historic
protections as well as the apartment buildings on the west side
of Bow Street.

* TYLI will get information on the drilling samples from the
Frank J. Wood project.

* The “Pool Table” bridge feasibility project has the potential to
aid or hinder this project and needs to be considered in any
designs.

* The Town and the State will create minimum design
requirements.

= 10’ is the preferred width for a shared use path but special
constraints are understood for this project. The curb separation
standard needs to be clarified by MaineDOT. Standard best

practice is to separate the path from the road.

* The Riverwalk Committee would prefer a barrier for the path.
MaineDOT will determine if the barrier needs to be crash
worthy. Federal guidelines say it doesn’t.

® There is a possibility that Cabot Street and the Route 1 On-
Ramp will get combined into one road.

* The Riverwalk Committee would prefer to carry the path along
the river. It is not likely due to an approximately one-story grade
separation behind the mill. The Committee will need to
document why we aren’t proceeding with this alternative.

* Transitioning from bicycle lanes and sidewalks to a multi-use
path is a major design requirement. It is likely easiest to
transition at the signal at the Pool Table intersection area.

* The Pool Table bridge project is looking at a roundabout, a new
ramp, combining streets, changing traffic flow, and adding a
Single Point Interchange (SPUI). These alternatives will change
traffic flow in the study area which needs to be considered
during any Route 1 road diet analysis.

* The Town will need to write to MaineDOT after the study to
acquire funds.

*  MaineDOT is looking at about $400,000-$500,000 for the

project.

2.2 Project Survey / Base Mapping

The base map for the project was based on a review of available
information provided by the Town and available LIDAR survey from
the Frank J. Wood Bridge and Maine Street/Route 1 MaineDOT

pro]ects.

2.3 Design Field Reviews / Review of Existing
Conditions

['YLI conducted a field review of conditions particulatly as it relates to
roadway measurements as documented later in this report.

2.4 Environmental Field Reviews / Review of
Existing Data

TYLI obtained information about the environmental resources in the
project area to identify potential impacts to natural resources. This will
assist with impact avoidance and minimization discussions and
decisions during the future design process; assist in identifying the
environmental permit requirements for federal, state, and local
authorities; and facilitate project planning and permitting discussions.
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3.0 Alternative Alignment Analysis

For the purposes of this feasibility study, the general path alighment
evaluated is along Mill Street, Bow Street, Cabot Street, and Maine
Street between the Swinging Bridge and ending at the Frank J. Wood
Bridge. It is assumed that this effort will investigate a location of the
Riverwalk parallel to Mill Street to the west and investigate various
options along Bow Street and Cabot Street depending on information
from the MaineDOT Maine Street Bridge Feasibility Study and design
plans for the Frank J. Wood Bridge project.

At the Kick-Off meeting it was noted that ideally the Riverwalk
Committee would prefer to have an alignment that would follow the
river. Given significant constraints between the river and the mill
building and parking areas and the grade difference at the hydroelectric
dam wall, this alighment was eliminated from consideration.

3.1 Segment A - Swinging Bridge to Bow Street

Alternative 1

This alternative investigated reduction of lane and shoulder widths on
Route 1 to eliminate or minimize the need for retaining walls along the
path in accordance with MaineDOT’s HCP philosophy and flexible

design guidelines. Specifically, TYLI reviewed traffic volumes and safety

information and identified a possible roadway cross-section given the
Route 1 HCP 1 classification. This Alternative in essence investigated
travel lane width and shoulder width reductions that would minimize or
eliminate retaining structures along the slope to the Androscoggin
River. Detailed field measurements were obtained to evaluate the
teasibility of this alternative.

Narrowing Route 1 Roadway Pavement Cross-Section

The existing dimension of the Route 1 cross-section just north of
Cushing Street is (see Figure 3.1):

= 56 Sidewalk
3’6” Shoulder
= 12’4” Travel lane

= 11°3” Left turn lane
= 13°2” Travel lane
= 3’4” Shoulder

MaineDOT requires a typical roadway section based on the Priority
Classification for Route 1 which is providing 4-foot shoulders and 11-
foot travel lanes. It may be possible to have a 10-foot left-turn lane.

However, this left-turn lane is used by MaineDOT plows trucks and
other large vehicles, so a wider 11-foot lane is suggested. Assuming 11-
foot travel lanes and 4-foot shoulders, Route 1 could consist of a curb-
to-curb width of 41 feet compared to the existing 43 feet 7 inches.
Accordingly, the northerly curb line could be adjusted to gain 2.5 feet
for the path. The existing sidewalk is 5°6” wide, so the curb adjustment
may provide sufficient space for an 8-foot path without any widening
toward the river. To obtain the 10-foot preferred width, plus an
additional foot for a barrier (separating path users from Route 1 traffic),
it would require adjusting the location of the guardrail location about 3
feet towards the river.
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Figure 3.1: Existing Roadway Dimensions
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Eliminating the Route 1 Left-Turn Lane

The key concern with eliminating the left-turn lane on southbound
Route 1 is the impact a shared through/left lane would have on mobility
and safety. Intersection turning movement volumes are not available.
However, MaineDOT conducted Automatic Traffic Recorder counts
on Cushing Street and Route 1 in August 2019. Those counts are
presented to the right and indicates Route 1 has a daily volume of
approximately 29,000 vehicles and Cushing Street has a daily volume of
1,800 vehicles. The heaviest two-way peak hour volume on Cushing
Street is 164 vehicles between 3:00 and 4:00 PM. The corresponding
two-way volume on Route 1 is 1,982 vehicles. The magnitude of traffic
on Route 1 would warrant the need for a left-turn lane for a very low
level of left turning traffic. Assuming a 50/50 distribution (half of the
164 vehicles) and the 60% is originating from the north, the peak hour
left-turn volume is estimated to be approximately 50 vehicles. This level
of traffic would easily warrant a lane and therefore elimination of the
left-turn lane is not recommended.

Conclusion: Given limited available excess pavement on Route 1, the cost
to adjust the curb location and the desire to maintain a left-turn lane for

movements onto Cushing Street, Alternative 1 is not recommended.
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Alternative 2

This Alternative assumes no changes to the Route Figure 3.2: Recommended Path Alignment
1 (Mill Street) roadway pavement configuration and
thus assumes the path will be located north of the
existing Route 1 curb line (the sidewalk will be
widened). Just north of the Swinging Bridge the
Androscoggin River gets very close to the road (see
cross-sections). It will be difficult to construct a
10-foot path and barrier along Route 1 without the
need for a retaining structure. Accordingly, a
retaining structure that is approximately 150 feet in
length will be required.

Figure 3.2 illustrates the path plan view location
and details. Figure 3.3 depicts cross-section details
along Route 1.
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Figure 3.3: Cross-Sections (see Figure 3.2 for location)
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3.2 Segment B — Bow Street/Cabot Street to
Maine Street

Two alternatives were evaluated from a cost perspective. Alternative 1
assumes the recommendation from the Maine Street Bridge Feasibility
Study is constructed and thus the cost is only for adding the path.
Alternative 2 assumes the Maine Street Bridge Feasibility Study
recommendation is not implemented and the path is constructed under
existing conditions on Bow and Cabot Streets.

Alternative 1. With the Brunswick Maine Street Bridge Feasibility
Study Recommended Concept

The Brunswick Maine Street Bridge was initially funded as a deck
replacement in MaineDOT’s 3-Year Work Plan. In 2018, the feasibility
study was initiated by the Bureau of Planning at the request of the
Bridge Program to evaluate mobility issues and to consider
transportation improvement alternatives on or adjacent to the Maine
Street Bridge over Route 1 in downtown Brunswick. Alternative A6 -
Simplified Maine Street/Cabot Street Intersection with a New Signal at
Mason Street was recommended and assumed the Route 1 Southbound
On-Ramp is combined with Cabot Street to create one eastbound
approach. A traffic signal was also added at Mason Street to allow the
southbound left-turn movement to pass more easily. Figures 3.4 and
3.5 depict the A6 Alternative and that concept plan includes the
provision of a 10-foot path located within the reconfigured Fort
Andross Mill parking lot. Some details are noted as follows.

® The area at the corner of Bow Street and the Route 1
Southbound On-Ramp is constrained. The A6 plan includes
changes to this merge area such that space is created for
construction of the path around the corner.

* The path terminates at Maine Street, where a signalized crossing
is proposed. The crosswalk and signal timing shall account for
bicycles.

® The layout of the parking spaces will need to consider vehicle
overhang impacts to trail users. Appropriate separation is
suggested.

= Itis suggested that the parking lot driveway crossings of the
path be designed for optimal safety of path users. A raised path
is suggested.

Final details on access to Bow Street properties and the side of
Fort Andross were not determined during the Maine Street
Feasibility Study. Driveway crossings of the path are likely, and
that design should also favor the safety of path users versus
vehicles.

Figure 3.4: Alternative 1 Path Alignment
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Figure 3.5: Alternative 1 Path Alignment
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Alternative 2 assumes the path is constructed in the location of the
existing sidewalk along Bow and Cabot Streets. See Figures 3.6, 3.7
and 3.8 depict Alternative 2 conditions. The following should be noted
with this Alternative:

e The path is assumed to be 10 feet wide.

e Improvements are required at the corner of Bow Street and the
Route 1 southbound On-Ramp. This will require modification
to the Waterfront Maine Brunswick LLC parking area.

e On-Street parking is eliminated.

e Existing utility poles may impact the effective width of the path
and relocation may be required.
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Figure 3.8: Alternative 2 Path Alignment
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Frank J. Wood Bridge Project

Figure 3.9 illustrates the preliminary design plan for
the project, the limit of work ends prior to the Cabot
Street intersection. The project will be providing two 5-
foot shoulders and 6-foot sidewalks on both sides of
the bridge. Bicyclists traveling from the proposed
Riverwalk will cross at the signalized Cabot Street
intersection to access the shoulder/bike lane.

Figure 3.9: Frank J. Wood Bridge Plan

Proposed Riverwalk
location approaching

Maine Street
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4.0 ENVIRONMENTAL RESOURCES 4.2 State Conservation Land

As noted in Figure 4.2, there are no state conservation lands located
. . . within the study area. The nearest conservation land is the 250"
The following documents environmental resources obtained from . .
. . . . Anniversary Park located across Maine Street at Cabot Street.
Town and State online resources. These include a review of historic,
state conserved land, and plant and animal habitat.

4.1 Historic

According to state data, there are three properties in the vicinity of the

project .that are eligible fqr hi.storic designation (see Figure 4.1 and s e e e e
appendix). These properties include:

= 2 Bow Street — Cabot Mill Tenement
= 18 Bow Street

»  Fort Andross

HISTORIC PROPERTIES

Z

Figure 4.1: Historic Resources |
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4.3 Plant and Animal Habitat

No know endangered plant or animal habitat were identified in the
project area. See Figure 4.3

4.4 Wetlands

No know wetlands were identified in the project area.
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4.5 Property Ownership

Figure 4.4 depicts property lots according to Town of Brunswick
information. From the Swinging Bridge to Bow Street properties along
the path alignment are owned by State and Municipal entities. A
summary of each lot ownership is provided as follows:

= Lot 128 — MaineDOT

= Lot 170 — Brunswick Sewer District

= Lot 172 — MaineDOT

* Lot 132 — Taggart Realty, LLC

= Lot 148 — Waterfront Maine Brunswick, LLI.C
= Lot 133 — Waterfront Maine Brunswick, LLI.C
= Lot 145 — Town of Brunswick

= ot 146 — MaineDOT

Figure 4.4: Property Ownership
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5.0 ALTERNATIVE COST ANALYSIS

TYLI developed planning-level cost estimates for recommendations
(including highway and trail and potential right-of-way costs) according
to concept level plans. Cost estimates were prepared for the path
segments identified previously.

5.1 Segment A - Swinging Bridge to Bow Street

The Town requested that a cost be estimated for widening the path to
10-feet in the constrained section, where it is assumed to be 8-feet wide.
The 2-foot widening would add $35,000.00 to the project cost (which is
not included in the table to the right). Given that the cost to widen the
path to 10-feet is only $35,000.00, it is recommended that the project
include this and the total cost for Segment A is $1,032,237.13.

Segment A - Swinging Bridge to Bow Street

Description Item # Quantity Say Unit Price Cost
Common Excavation 203.20 295.24 300 $ 30.00 $9,000.00
Gravel 304.10 306.30 325 $ 45.00 $14,625.00
Pavement 403 101.06 110 $214.54 $23,599.40
Perm. Conc. Barrier 526.321 65.00 65 $299.35 $19,457.75
G.R. Double Faced 606.1302 793.00 793 $45.75 $36,279.75
Chain link Fence 607.16 825 825 $34.10 $28,132.50
Mech. Stab. E. R. Wall 677.2 4550 4550 $ 73.71 $335,380.50
Curb Type 3 609.31 793 793 $ 15.00 $11,895.00
Drum 652.33 45 45 $ 65.00 $2,925.00
Cone 652.34 100 100 $ 20.00 $2,000.00
Construction Signs 652.35 400 400 $ 15.00 $6,000.00
MOTCD 652.36 80 80 $ 250.00 $20,000.00
Flagger 652.38 1800 1800 $ 27.00 $48,600.00
Sub Total $557,894.90
30% Contingency $167,368.47
Mobilization 659.10 $72,526.34
Construction Total $797,789.71

Preliminary Engineering 15% $119,668.46

Right-of-Way $0

Construction Engineering 10% $79,778.97

Project Total

$997,237.13
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5.2 Segment B — Bow Street/Cabot Street to
Maine Street

Alternative 1 - Riverwalk Abuts Maine Street Bridge Feasibility
Project

Alternative 1 — Riverwalk Abuts Maine Street Bridge Feasibility Project
Desctiption Item # | Quantity | Unit Price Cost
Common Excavation 203.20 | 362.963 | $ 30.00 $10,888.89
Gravel 304.10 | 259.2593 | § 45.00 $11,666.67
Pavement 403 85.56 | §$250.00 $21,388.89
Curb Type 5 609.34/35 24| § 65.00 $1,560.00
Pavement Marking 627.744 160 $ 3.75 $600.00
Drum 652.33 151 § 65.00 $975.00
Cone 652.34 351 $ 20.00 $700.00
MOTCD 652.36 30| $250.00 $7,500.00
Flagger 652.38 250 | § 27.00 $6,750.00
Sub Total $62,029.44
30% Contingency $18,608.83
Mobilization 659.10 | $8,063.83
Construction Total $88,702.11
Preliminary Engineering 15% $13,305.32
Right-of-Way $30,000.00
Construction Engineering 10% $8,870.21
Project Total $140,877.64
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Alternative 2 — Separate Path Project

Alternative 2 — Separate Path Project

Description Item # Quantity Say Unit Price Cost
Common Excavation 203.20 723.70 750 $30.00 $ 22,500.00
Gravel 304.10 499.26 550 $45.00 $24,750.00
Pavement 403 194.44 200 $200.00 $40,000.00
Vertical Curb Type 1 609.11 640 640 $40.00 $25,600.00
Term. Curb Type 1-8' 609.238 12 12 $350.00 $4,200.00
Curb Type 5 009.34/35 23.55 24 $65.00 $1,560.00
Reset Curb Type 1 609.38 50 50 $35.00 $1,750.00
Pavement Marking 627.744 156 160 $3.75 $600.00
Drum 652.33 45 45 $65.00 $2,925.00
Cone 652.34 100 100 $20.00 $2,000.00
Construction Signs 652.35 250 250 $15.00 $3,750.00
MOTCD 652.36 65 065 $250.00 $16,250.00
Flagger 652.38 700 700 $27.00 $18,900.00
Sub Total $164,785.00
30% Contingency $49,435.50
Mobilization 659.10 $21,422.05
Construction Total $235,642.55
Preliminary Engineering 15% $35,346.38
Right-of-Way $30,000.00
Construction Engineering 10% $23,564.26
Project Total $324,553.19

* This estimate assumes the Maine Street Bridge project is not completed.

5.3 Total Cost Summary

= Alternative in conjunction with Maine Street Bridge
Project — $1,174,000.00

= Alternative without Maine Street Bridge Project —
$1,357,000.00
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6.0 PUBLIC OUTREACH

6.1 Advisory Committee Kick-Off Meeting
A Kick-Off meeting was held on December 11, 2018 and key discussion
items included:

® The section of roadway was recently repaved and designed by
Wright-Pierce. They have cross-section data that can be
supplemented with LIDAR data.

* The Committee was unsure of the available right-of-way
information available. MaineDOT will check what information
they have. Wright-Pierce may also have some available
information. TYLI will inquire with them.

* The sewer pump station may have some equipment in the area.
The utilities can be found using Brunswick’s online GIS
database. Any design needs to consider impacts on utilities.

® The mill-and-fill project puts a moratorium on touching the
pavement. We can get a waiver to do shoulder work.

= TYLI will look at what environmental information is available in
the area from the Frank J. Wood Bridge project.

* Due to the proximity to the mill, Cabot Street may have historic
protections as well as the apartment buildings on the west side
of Bow Street.

* TYLI will get information on the drilling samples from the
Frank J. Wood project.

® The “Pool Table” bridge feasibility project has the potential to
aid or hinder this project and needs to be considered in any
designs.

* The Town and the State will create minimum design
requirements.

= 10’ is the preferred width for a shared use path but special
constraints are understood for this project. The curb separation
standard needs to be clarified by MaineDOT. Standard best
practice is to separate the path from the road.

* The Riverwalk Committee would prefer a barrier for the path.
MaineDOT will determine if the barrier needs to be crash
worthy. Federal guidelines say it doesn’t.

® There is a possibility that Cabot and the Route 1 On-Ramp will
get combined into one road.

* The Riverwalk Committee would prefer to carry the path along
the river. It is not likely due to an approximately one-story grade

separation behind the mill. The Committee will need to
document why we aren’t proceeding with this alternative.

* Transitioning from bicycle lanes and sidewalks to a multi-use
path is a major design requirement. It is likely easiest to
transition at the signal at the Pool Table intersection area.

* The Pool Table bridge project is looking at a roundabout, a new
ramp, combining streets, changing traffic flow, and adding a
Single Point Interchange (SPUI). These alternatives will change
traffic flow in the study area which needs to be considered
during any Route 1 road diet analysis.

* The Town will need to write to MaineDO'T after the study to
acquire funds.

®  MaineDOT is looking at about $400,000-$500,000 for the

pro]ect

6.2 Advisory Committee Working Session
A status meeting was held on November 22, 2019 to discuss progress.
Discussion items included:

* In the area from the Swinging Bridge to Bow Street changes to
the Route 1 cross-section are not feasible. Accordingly, a section
of the path will require a retaining structure. This was
specifically discussed in terms of field measurements and traffic
conditions.

* Reviewing the draft recommendations for the Maine Street
Bridge Street Feasibility Study. Specifically, the path alignment
was presented.

* It was noted that the path will terminate at Maine Street and
bicyclists headed to Topsham would need to cross at the
signalized intersection.

6.3 Riverwalk Committee Meetings to present
the Draft and Final Recommendations.

May 27, 2020 Zoom Meeting (Notes provide by the Riverwalk
Committee)

Present: Co-Chairs: Nancy E. Randolph & Josh Katz, Secretary: Don
Gower Members: Tom Farrell, Bill Brillant, Mellissa Fochesato, Rick
Wilcox & Pam LeDuc Guests: Ryan Barnes, Tom Errico, Patrick
Adams, Nate Howard and Martin Rooney Absent: Members: Alison
Harris & Dot Riendeau Advisory Member: Tony Muench

Pre-meeting workshop 7:01 — 7:29 p.m.:

TY-Lin engineer, Tom Errico, walked us through his Power Point
presentation of the preliminary Riverwalk plan. He will forward
Nancy E. Randolph a pdf of the presentation. Some key points of
discussion were:

1. The estimated cost of the plan is $1,280,000 (rough estimate and
no lighting is included).

2. The current curb-line along Mill Street will need to be
maintained. The plan calls for a reduction of the path width
from 10’ to 8 for an estimated 100’ (Tom Errico will confirm
the exact distance) along Mill Street. This is due to the limited
real estate between Route 1 and the Androscoggin River and
the cost of a retaining wall. Nancy E. Randolph stressed the
need to maintain the 10’ width for the entire length of the
path. Tom Errico agreed to provide a cost estimate to do that.
Patrick Adams noted that the 8 width meets national
standards.

3. The plan calls for the path to follow the current location of the
sidewalk along Cabot Street.

4. 'The plan does not include any details or cost for the connection
to the new/rebuilt FJW Bridge.

5. None of the path cost is included in the Main Street Bridge
project (Pool Table). In fact, much of the current Riverwalk
plan might need to be modified if the Pool Table project is
changed from the currently preferred option.

6. The estimated timeline is for a draft by July, Town
Council/Riverwalk Committee approval in August &
September leading to final plans by October.

Our Committee thanked all the guests who
participated in the meeting. Regular Meeting

Josh Katz called the meeting to order at 7:29 p.m.

Minutes: The April 22, 2020 minutes were unanimously accepted as
prrlf(:fented. (Nancy E. Randolph motioned and Melissa Fochesato
275,

Old Business:

l. Discussion of the Feasibility Study Draft Report:

1. Increasing the width to 10’ for the entire length is our only open
question at the moment.

2. Tom Farrell informed us that MDOT might be limiting any
Bike/Ped projects $400,000 to $500,000 next year. This
would seriously increase our fundraising need. Tom Farrell
will follow-up on this concern. Nancy E. Randolph suggested
we contact Senator Angus King for some federal support of
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the project.

3. MDOT has taken over the design work from Ty-Lin for the
Maine Street Bridge (Pool Table) project. This, and expected
2021 budgeting issues, could affect the final plan and how it
relates to our project.

4. Tom Errico suggested we have a fall back plan to
complete the walkway in sections. He recommended
focusing on the Swinging Bridge to Cabot Street
section.

5. No EPA study cost has been included with the project.

6. Tom Farrell brought up a question about the need for
public input. Other than lighting there is limited
opportunity for input. We will review this as needed along
the path to approval.

7. The RTP Grant proposal is still on the table. However, we
might not have the final plan ready by the September 25,
2020 deadline.

6.4 Town Council Meeting

On October 4, 2021, Town Staff review the Riverwalk project with
the Town Council, and they unanimously approved the following
resolution to request funding for the portion of the Riverwalk
project located from the Swinging Bridge to Bow Street.
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P.O. Box 233, Richmond, ME 04357 www.fomb.org

Comments on Brunswick, Maine Hydroelectric
Project, Androscoggin River
P-2284-0052

6/20/24

VIA E-FILING

Debbie-Ann A. Reese, Acting Secretary
Federal Energy Regulatory Commission
888 First Street, N.E., Room 1A
Washington, DC 20426

Re: COMMENTS ON THE PAD AND SCOPING DOCUMENT, AND IDENTIFICATION OF
ISSUES AND ASSOCIATED STUDY REQUESTS

Dear Acting Secretary Reese,
Friends of Merrymeeting Bay (FOMB) submits the following Comment in the titled proceeding.

This dam and the project area fall entirely within the focus area of FOMB research, advocacy,
education and land protection work. Our water quality monitoring in the lower Androscoggin has
bracketed the project area since 1999 and has specifically included multiple sites within project
area since 2010. FOMB sampling has been done under either EPA or DEP quality assurance
programs. Before continuing we must point out and protest for the record, the obsolete and
harmful nature of excessively long FERC licenses, industry-welcomed outdated relics of the
Rural Electrification Administration days when high capital costs of large dam building led to
generous times for project amortization. Long licenses are outdated, because these dams have all
been paid for many times over by now and they are harmful because license terms and conditions
deter spending on technological and operational updates that would further reduce environmental
impacts to the public trust resources all dams use. FERC should actually be the entity to bring
this before congress, proposing changes as amendments to the Federal Power Act.

Pursuant to Section 303(d) of the federal Clean Water Act. 33 U.S.C. § 1313(d) and as noted in
the 2012 Maine DEP Integrated Water Quality and Assessment Report at 82, the lower
Androscoggin River mainstem segment between the Pejepscot Dam and the Brunswick Dam, is
listed in non-attainment of its designated uses required in the previous Class C and current Class
B water quality standards under Category 4-B for dioxin, Category 4-C-FPB for aquatic life
impairment because of inadequate fish passage, and Category 5-D for impairment due to legacy



http://www.fomb.org/
https://www.maine.gov/dep/water/monitoring/305b/2012/report-final.pdf

polychlorinated biphenyls (PCBs) found in fish tissue. (See Exhibit 1-Sebasticook Eel PCB’s
for example).

Information provided to the Department of Environmental Protection (DEP) from the
Department of Marine Resources (DMR) indicates the segment fails to support an indigenous
species of fish, the American shad, as required by statute. The dam at Brunswick and the fish
passage device repeatedly fail to allow passage of a sufficient number of shad to establish a
sustainable population in the river above the dam. This facility is a FERC licensed facility with a
requirement for fish passage as part of a State-adopted restoration plan for this species.

Under state law, fishing and fish habitat are designated uses for Class B waters. 38 M.R.S.A §
465(3)(B). To support those uses, the Class B standards specifically provide that “waters must be
of sufficient quality to support all aquatic species indigenous to those waters without detrimental

changes to the resident biological community.” The habitat must be characterized as unimpaired.
Id. § 465(3)(A).

Violation of narrative water quality criteria or the absence of a designated use constitutes non-
attainment of Maine’s water quality standards. See Bangor Hydro-Electric v. Bd. of Env. Prot.,
595 A. 2d 438, 442 (Me 1991). As detailed by annual reports of the Maine DMR Androscoggin
River Anadromous Fish Restoration Program, hereby incorporated by reference, they provide a
definitive and conclusive more than 25- year record showing that, due to the Brunswick dam
barrier, the Androscoggin River basin upstream of it no longer has an indigenous (or even
artificially sustained) population of American shad and that by their absence, the resident
biological community has been detrimentally affected. Neither are there upstream passage
provisions for American eel currently at the Brunswick dam, and Brookfield does not propose
any in their Preliminary Application Document (PAD). To meet State water quality standards
and remediate what is currently and has been a Clean Water Act violation, this project must
provide safe, timely, and effective passage for all diadromous species.

FOMB and Bowdoin College have both conducted multi-year underwater counts of shad in
multiple areas below the Brunswick dam but mostly at a site immediately below the Frank Wood
Bridge on the Brunswick shore. To illustrate the egregiousness of Brunswick’s longstanding fish
passage problem, we offer this recent example from 2023. On just one incoming tide using an
Aris Explorer 3000 sonar video camera we counted at least 7,500 shad passing upstream toward
the fishway. Yet, for the entire season, the fishway passed only 13 shad. This year we are again
looking at many thousands (probably closer to 10,000) in a single half tide vs 58 shad passed into
the head pond as of June 17 (Maine DMR 2024 Trap Counts).

The vertical slot fishway at Brunswick was designed to pass 85,000 shad and 1 million river
herring (Exhibit 2-Rizzo, USFWS 1977). Actual passage statistics show upstream passage is an
abject failure and probably downstream passage is as well. Delays and mortality causing
detrimental changes to the biological community create a “take” under the ESA. The fishway
pools have high velocity flows with virtually no rest areas, fish can take two days to ascend using
valuable energy reserves required for spawning and the rest of their migration and the fishway
entrance is in too close proximity to flows from turbine Unit 1 creating confusing bubble and
flow barriers making the fishway entrance quite difficult to find. Downstream passage too is a


https://www.maine.gov/dmr/fisheries/sea-run-fisheries/programs-and-projects/trap-count-statistics

failure with 3.5 clear spacing between trash rack bars (instead of '2” spacing or punch plate)
allowing turbine intake of all but the largest fish (Exhibit 3- Eels in turbine, Exhibit 4-
Alewives Kill-FERC-filings), trash racks perpendicular to the flow (instead of angled towards a
bypass), and inadequate turbine bypass limited to narrow access between turbine units 1 and 2
leading only to an 18”’round pipe.

To place limited shad passage at Brunswick in perspective (Observations by Brookfield and
MDMR in 2014 at the fishway show 20 shad observed at the fishway entrance and 5 shad in the
fishway, but none successfully reached the top of the fishway. This equates to a fish passage
efficiency of zero, ie. 25 observed, none passed [MDMR 2015]. The entire collection of
Brunswick Fishway Reports since 1982 show an identical pattern, as does Weaver, et al 2019
Exhibit 5), let’s consider several other facilities.

A type example is the Cataract Dam at head of tide of the Saco River in Saco and Biddeford,
Maine. In 1993, the Cataract Dam Project was fitted with a modern fish elevator/lift designed to
effectively pass American shad, river herring and Atlantic salmon. In its first year of operation,
the lift successfully passed more than 800 American shad; in 1999 the lift passed more than
5,000 shad and in 2012 passed more than 6,000 shad. See. fishway count data in State of Maine
American Shad Habitat Plan, MDMR 2013, at 12. In the very first year of operation of the
Cataract Dam fish lift (1993), more than twice as many shad were passed (n=800) in one season
than in the entire 33-year history of the Brunswick Dam fishway from 1982-2015 (n=350). In
2012, the number of shad passed at Cataract (n=6,404) was nearly 20 times the number passed in
33 years at Brunswick (n=350). /d. This year’s shad count at Cataract has not been reported to
DMR yet but last year’s count was 1,276 vs 13 at Brunswick.

A second comparative metric is the Penobscot River, Maine's largest. Until spring 2014, the
Penobscot River was blocked near its head of tide by a large, concrete dam of similar height and
design as the Brunswick Dam (the Veazie Dam). In the 1960s and 1970s it was equipped with a
vertical slot fishway of very similar design to that installed at Brunswick in 1980. Fishway
records indicate that from the 1970s to 2013, only 16 American shad were recorded successfully
passing through the fishway (Penobscot River Restoration Trust 2014). In 2012 and 2013, the
Veazie Dam and the next dam upriver (the Great Works Dam) were removed by the PRRT and
its partners. In those same years the Milford Dam in Old Town, Maine (now owned by
Brookfield) was equipped with a modern fish lift/elevator system. In 2014, the Milford Dam fish
lift passed 800 American shad (PRRT 2014) and in 2015 the fish lift passed 1,800 American
shad. Id. As at the Cataract Dam on the Saco River, the Milford fish lift on the Penobscot River
passed in its first season twice as many shad (n=800) as the Brunswick fishway has passed in its
entire 33 years of operation (n=350). As of June 10, 2024, the Milford lift has passed 9,862 shad.
It seems obvious that the only possible reason the Cataract Dam fish lift and Milford fish lift
have achieved these very high American shad passage numbers beginning with their first year of
operation is because they work for American shad -- and the Brunswick dam fishway does not
for American shad and, is not effective for river herring when compared to other rivers with this
fishery (Exhibit 6-Sebasticook, Damariscotta Mills, Brunswick-Lichter, et al, FOMB 2024,
Exhibit 7-Outlet Stream-Friedman, FOMB 2024). Note lifts are not necessarily the answer,
location is important and the Lockwood lift on the Kennebec is an example of a poorly sited



facility well downstream of the actual dam which in any medium flows or above, has far more
attraction flow than the lift.

On January 31, 2011, Friends of Merrymeeting Bay and Environment Maine filed lawsuits in US
District Court (Maine) against owners of all dams on the lower Kennebec and Androscoggin
Rivers for violating take provisions of the Endangered Species Act (ESA) and in some cases for
violating the Clean Water Act given non-compliance with their Water Quality Certifications
(WQC) for salmon and shad passage. At the time NextEra owned Brunswick on the
Androscoggin and Weston, Shawmut and Lockwood on the Kennebec while Brookfield owned
HydroKennebec. Now all are owned by Brookfield.

In 2011, dam removal was not on the table for any of the dams given their outstanding terms of
licensure so our claims (Exhibits 8 & 9) and expert opinions (Exhibits 10 & 11 [Bailey and
Hutchings-biological impacts of dams on the GOM DPS] and Exhibit 12 [Chang-economic
impacts of hydropower and seasonal closures for passage]) focused on improvements that
could be made with the dams in place.

Thirteen years later, fish passage conditions remain much the same despite a plethora of studies.
Any artificial fish passage requires a good deal of human intervention and management
(Merrymeeting News Spring 2008 at 1 & 4 Exhibit 13), hence dam removal is always the
better option to maximize river restoration and one FOMB recommends especially since
alternative and cleaner forms of power, particularly solar, are now more readily available.

As FERC is well aware, the Androscoggin River dams, especially Brunswick, harass, harm, and
kill —and thus “take” — diadromous species including Atlantic salmon, American shad, alewives
and blueback herring (collectively river herring) in a number of ways. Among these are the
following (mostly from Exhibits 8 & 9):

a. The dams’ turbines kill and injure out-migrating salmon (and other diadromous species) when
the salmon and others attempt to pass through them. (See Exhibit 4 filings re. Brunswick
turbine mortality & Merrymeeting News, Fall 2016 at 4-Exhibit 14)

b. The dams severely limit upstream passage of salmon and other diadromous species,
preventing access to significant amounts of spawning and rearing habitat. (Exhibit 6, Lichter, et
al, FOMB, 2024 Merrymeeting News, Summer 2021at 6, Summer 2022 at 3, Spring 2024 at
4-Exhibit 15).

c. Facilities meant to allow the salmon and other diadromous species to pass around or through
the dams cause delays in passage, resulting in incremental losses of salmon smolts, pre-spawn
adults, and adults. (See cites at b).

d. The dams are barriers to the migration of other fish species whose presence is optimally
necessary for the salmon to complete their life cycle. (See cites at b).


http://www.friendsofmerrymeetingbay.org/fombnew/pages/newsletter/images/Spring2008.pdf
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e. Turbine mortality of out-migrating eels at dams releases large amounts of organochlorines and
other contaminants that would otherwise be carried out of our rivers. (Exhibit 1- Chart showing
PCB levels in silver eels out-migrating through Benton Falls dam on the Sebasticook River)

f. The dams adversely alter predator-prey assemblages, such as the ability of the salmon to detect
and avoid predators.

g. The dams create slow-moving impoundments in formerly free-flowing reaches. These altered
habitats are less suitable for spawning and rearing of salmon and contribute to the dams’
significant impairment of essential behavior patterns of the salmon. In addition, these conditions
may favor non-native competitors at the expense of the native salmon.

h. The dams result in adverse hydrological changes, adverse changes to stream and river beds,
interruption of natural sediment, nutritional and debris transport (including to ocean waters-see
unnatural flows research-FOMB Cybrary), and changes in water temperature, all of which
contribute to the dams’ significant impairment of essential behavior pattern for salmon and other
diadromous species.

In their decision to include the Kennebec and Androscoggin River populations of Atlantic
salmon on the Endangered Species List, the Services (NMFS and USFWS) found dams on those
rivers play a major role in imperiling the salmon. The Services stated: “The National Research
Council stated in 2004 that the greatest impediment to self-sustaining Atlantic salmon
populations in Maine is obstructed fish passage and degraded habitat caused by dams ... Dams
are known to typically kill or injure between 10 and 30 percent of all fish entrained at turbines
[cite omitted]. With rivers containing multiple hydropower dams, these cumulative losses could
compromise entire year classes of Atlantic salmon ... Thus, cumulative losses at passage
facilities can be significant ... Dams remain a direct and significant threat to Atlantic salmon.”
74 Fed. Reg. at 29362.

Similarly, the Services stated: “Dams are among the leading causes of both historical declines
and contemporary low abundance of the GOM DPS of Atlantic salmon [cite omitted].” The
Services also stated that the “effects [of dams] have led to a situation where salmon abundance
and distribution has been greatly reduced, and thus the species is more vulnerable to extinction
... Therefore, dams represent a significant threat to the survival and recovery of the GOM DPS.”
74 Fed. Reg. at 29366-29367.

In the Shawmut (P-2322-069) DEIS Summary section at 416 the Commission states: “Overall,
while dam removal would result in greater improvement of upstream and downstream passage
survival for Atlantic salmon, alosines, American eel, and sea lamprey than relicensing the
project, the upstream and downstream fish passage measures included in the Staff Alternative
with mandatory conditions would nevertheless sufficiently enhance fish passage over existing
conditions without the need to remove the dam.” Everything said in the previous two paragraphs
applies as well to shad, alewives, blueback herring and other species attempting to pass
Brunswick and other dams or passing them with minimal success.


http://cybrary.friendsofmerrymeetingbay.org/FOSL_Documents.cfm

Despite the Commission’s DEIS statement above regarding sufficiency of fish passage for
Shawmut, FERC recommends neither dam removal or the Staff Alternative with Mandatory
Conditions, instead opting for a straightforward Staff Alternative. The implication from these
contradictory conclusions and recommendations is that FERC is not only rejecting Shawmut dam
removal as recommended by various conservation groups, MDMR and NMFS but is also opting
for less than sufficient improvements in fish passage by recommending the Staff Alternative
rather than the Staff Alternative with Mandatory Conditions which would in theory “sufficiently
enhance fish passage over existing conditions...” Hopefully FERC’s inexplicable actions
regarding Shawmut will be avoided when it comes to deliberations and determinations on
Brunswick.

FERC in its mission to balance uses will do well to consider these words by 19" and 20" century
eminent scientist and author Dr. Willard G. Van Name, associate curator of the Department of
Invertebrate Zoology at the American Museum of Natural History in NY: “The time to save a
species is while it is still common. The only way to save a species is to never let it become rare.”

Largely given the problems with fish passage at Brunswick and the importance of correcting this
situation, FOMB requests FERC conduct a full Environmental Impact Study (EIS) rather than
Environmental Assessment (EA).

Sincerely,

Ed Friedman, Chair
207-666-3372

Attached Exhibits 1- 17

Founded in 1975, Friends of Merrymeeting Bay (FOMB) utilizes research, education, advocacy, and land
conservation to preserve, protect, and improve the unique ecosystems of Merrymeeting Bay. Diadromous
fish restoration in the Bay and Gulf of Maine is an important focus of the group.

FOMB Study Requests

A. Dam decommissioning and removal with site restoration

B. Passage improvements/alternatives to include fish lift (s) and nature-like passage
C. Temperature & DO profile in the project area upstream of the dam

D. Benthic Macroinvertebrate profile in the project area upstream of the dam

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

A. Any dam creates a host of environmental problems from fish passage to nutrient flows to
water quality and production of potent greenhouse gases from impoundments. (Exhibit 16-Hall,
2010) Any artificial fish



passage, no matter the type, requires constant human attention to maintain even minimal
efficiencies. Variables requiring attention and subsequent adjustments include natural and
intentional flow changes, mechanical problems, debris, storms, personnel, disease (i.e. covid
shut-downs), etc. The ecosystem benefits of removing the Brunswick dam are enormous and
electrical production small in the scheme of things, and easily being surpassed by alternative
methods coming on line daily. Hydropower is definitely not “green.” (Exhibit 17-
Merrymeeting News, 2020 at 4) Dam removal needs to be seriously evaluated as a realistic
option and alternative to modifying or replacing the existing fishway which will only be a “band-
aid” approach. A comprehensive cost/benefit analysis of decommissioning/removal/restoration is
necessary for a fair and reasonable evaluation and fact-based decision moving forward.

B. While still poor substitutes for a free-flowing river, fish lifts and nature-like fish passage are
likely to provide more efficient and universal species passage than trying to “fix” the current
vertical slot fishway. A comprehensive look at these alternatives leads to better decision making.

C. Rising temperatures-air and water, and falling dissolved oxygen (DO) levels are becoming an
increasing problem which will only worsen as time goes by. Over the term of a license (unless
changed by congress) a river could go from live to dead at today’s rate of climate change. It’s
quite foreseeable that assuming the Brunswick dam remains in place, flows will need to be
maintained at high levels to keep the impoundment temperature and DO levels (TDO) low and
high enough respectively for fish to survive (another reason for dam removal). FOMB (currently
as part of the MDEP VRMP program) monitors three sites above the dam in the project area
monthly - May-October (temperature, DO, specific conductivity and bacteria)-the Mill Street
park and Brunswick canoe portage (BCP), near the ledges above 1-295 (BIL) and below the
Pejepscot dam and Fish Park (FPD). A more comprehensive spatial and temporal temperature
and DO profile using data loggers will allow for better flow management in the future assuming
the dam stays in place. For an unknown reason, the DEP has requested only downstream TDO
studies. Downstream, FOMB has years of water quality monitoring data and continues to
monitor two sites-Brunswick Water St. boat launch (BWS) and further downstream historically
at the Brunswick Bay Bridge remnant jetty (BBB) and more recently from a float on Island View
Land (IVL).

D. Benthic Macroinvertebrates (BMI) provide a good indicator of water quality. As part of our
Class B upgrade efforts on the lower Androscoggin, FOMB conducted BMI studies to DEP
standards at five sites with one in the upstream project area for Brunswick, about midway (near
our BIL water sampling site). DEP has sampled below the Pejepscot dam near the upper end of
the project area. A more comprehensive spatial BMI study profile will allow for better flow
management in the future assuming the dam stays in place. For an unknown reason, the DEP has
requested only downstream BMI studies.

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

A-D. Comply with state and federal (CWA) water quality standards and ESA. Maintain
recreational attributes of study area waters.

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

A-D. Healthy and restored rivers improve quality of life not just for the organisms living in them
(aquatic) and using them (birds mammals, reptiles/amphibians, plants) but for citizens living


https://www.friendsofmerrymeetingbay.org/pages/newsletter/winter%202020%20newsletter%20HQ%20Reduced.pdf
https://www.friendsofmerrymeetingbay.org/pages/newsletter/winter%202020%20newsletter%20HQ%20Reduced.pdf

near or using the river. Citizen benefits include recreational, economic (real estate and river
based recreation), scientific, sustenance and psychological.

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

A-B. There are many studies on the harmful ecological effects of dams, for instance in the
Miscellaneous section of the FOMB Cybrary- unnatural flows research-FOMB Cybrary and
more in the Biological section.

C-D. FOMB water quality data from 1999 - 2023 are posted in the Chemical section of our
Cybrary. Our 2021 BMI study is posted here as well lower Androscoggin Classification
Upgrade proposals. Other sources of information include DEP and Gomez & Sullivan studies for
relicensing of the Pejepscot dam.

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

A-D. This is explained in our comments and in #1 above. Aside from the obvious river
obstruction and intricacies of artificial fish passage, flow regulations can directly affect water
quality and thus aquatic life and habitat in the impoundment section, if not the entire upstream
project area. Study results will evaluate potentially beneficial alternatives to current operations
and better provide baselines in the case of water quality to set license parameters moving
forward.

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

MDEP has established methodologies for water quality and BMI studies. Their comments
provide citations. For our purposes, continuous data loggers are preferred for TDO studies. For
analyses of passage alternatives and decommissioning/removal/restoration, it is important that
mutually agreed upon (by the various stakeholders) third party consultants be hired rather than a
typical industry consulting firm.


http://cybrary.fomb.org/misc.cfm
http://cybrary.fomb.org/
http://cybrary.friendsofmerrymeetingbay.org/FOSL_Documents.cfm
http://cybrary.fomb.org/biological.cfm
http://cybrary.fomb.org/WaterQualityProgram.cfm
http://cybrary.fomb.org/pages/20220509%20FOMB%20Lower%20Androscoggin%20Macroinvert.%20Sampling%20Study%20Final%205-9-22.pdf
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FOMB Brunswick Exhibit 1

P-2284-0052
PCB Levels in Turbine-Killed Eels on Sebasticook R. 2004, FOMB
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1 & 2 are PCB tissue levels [11 & 43 ppb] where Maine State Toxicologist issues Fish Consumption Advisories,
3-7 are eel samples. Eel ages 13-23
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Turbine clogged with eels. Note eel skin stretched across shaft.

Photo: Alex Haro, Ph.D. , S. O. Conte Anadromous Fish Restoration Center

Presentation-Fish Passage in the Northeast: Old Problems, New Solutions
U.S.G.S., Biological Services
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P.O. Box 233, Richmond, ME 04357 www.fomb.org

FERC Comment Ref. P-2284
Brunswick, Maine Androscoggin Dam Killing Fish

October 28, 2016 Contact: Ed Friedman, 207-666-3372 /edfomb@comcast.net
Who: Friends of Merrymeeting Bay

What: Brookfield Energy’s Brunswick Dam Turbines Kill Thousands of Fish
When: October 15" & 16th

Where: Androscoggin River, Brunswick, Maine

Turbines at Brookfield Energy’s Brunswick/Topsham dam have recently killed thousands of out-
migrating young of the year (YOY) alewives and other fish. Locals first noticed the massive kill on
Saturday 10/15/16, posting mortality photos from the Brunswick Water Street boat launch on Facebook.

Sunday morning, Friends of Merrymeeting Bay (FOMB) volunteers on their monthly water quality
monitoring circuit, noticed the kill at Brunswick and further downstream and reported back to Ed
Friedman, the organization’s Chair. After documenting 500-800 dead fish just at the boat ramp and others
on the rocks below the Green Bridge between Brunswick and Topsham and directly below the Brunswick
turbine area, Friedman went up and downstream to rule out other sources ( there was no mortality
observed above Brunswick nor below and above Pejepscot dam, the next one upstream) before calling the
Brookfield Emergency Phone Line later that afternoon to report their dam turbines were killing fish. It is
not known what immediate action Brookfield took if any.

When next observed by FOMB Tuesday morning, previous planned dam work was underway with a diver
down in the turbine vicinity and all turbines shut off. The Taintor gates were open on the Topsham side of
the dam allowing fish passage there. Currently after heavy rain the entire dam is spilling.

In normal conditions, the only way for migratory fish to pass downstream at Brunswick is through an 18”
pipe with grate over the upstream end and flows of 40 cubic feet per second (cfs). This downstream
passage is located immediately adjacent to the Unit 1 turbine with intake extending to the surface and
with a throughput of 5,075 cfs. On the other side of the fish passage pipe are Units 2 and 3 with combined
2,672 cfs and entrances about 20’ below the surface. Out-migrating fish, whether alewives, salmon, shad
or eels follow maximum flows leaving the designated pipe in this instance, with little chance of attraction
success and ensuring passage through the turbines.

Turbine mortality occurs through decapitation, direct concussive strikes, and pressure differentials on
opposite sides of turbine blades leading to exploded swim bladders and eyeballs. All of these examples
were seen in the recent kills. Similar mortality has been encountered on the Union River at the dam in
Ellsworth, also owned by Brookfield.

FOMB has worked for years to ensure safe passage for migratory fish on the Androscoggin and Kennebec
Rivers most recently during five years of litigation under the Endangered Species and Clean Water Acts.
Despite overwhelming evidence, FOMB lost these cases because in the period from start to finish of
litigation, interim species protection plans (ISPP’s) were developed and issued by NOAA Fisheries
pursuant to a joint cooperative agreement with USFWS and the court ruled FOMB claims no longer valid
(even though several years of violations had occurred for which Brookfield should have been liable).
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The recent kill is proof the ISPP’s don’t work. No fish, including endangered Atlantic salmon are
adequately protected from turbine mortality at the facility as currently configured and operated. We
request FERC take appropriate actions to ensure the dam owner is held liable and future mortality
avoided.

An in depth report documenting detailed timelines of this event and agency correspondence will follow.







Note first photo of dam shows 18” fish passage “downspout” next to turbine bays. Dam is over
600 feet long and this is only safe passage unless water is spilling over the top. Last photo
tentatively identified by DMR as a fallfish.

All photos: Ed Friedman, Friends of Merrymeeting Bay. Available on request as jpgs.









FEDERAL ENERGY REGULATORY COMMISSION
Washington, D. C. 20426

OFFICE OF ENERGY PROJECTS

Project No. 2284-045 — Maine
Brunswick Project
Brookfield White Pine Hydro LL.C

November 10, 2016

Ms. Kelly Maloney

Licensing Compliance Manager
Brookfield White Pine Hydro LLC
150 Main Street

Lewiston, ME 04240

Subject: October 15, 2016 Fish Kill Incident, Article 30
Dear Ms. Maloney:

On October 28, 2016, we received a report and photographs from the Friends of
Merrymeeting Bay (FOMB), regarding a fish kill that had occurred at the Brunswick
Project (FERC No. 2284) on or about October 15-16, 2016. The project is located on the
Androscoggin River in Cumberland and Saggadahoc Counties, Maine." Downstream
passage at the project is provided via a surface sluice and associated 18-inch pipe that
discharges fish into the project tailrace. The downstream fishways are required to be
operated from April 1 to December 31 annually, as river conditions allow.

The FOMB’s October report states that 500-800 dead river herring were found at
the project and at locations downstream. No mortality was noted above Brunswick or at
the next upstream Pejepscot Project (FERC NO. 4784). The FOMB states that it reported
the incident to the Brookfield emergency phone line but received no further information
whether any action was taken. The injuries to the fish included decapitation, direct
strikes, and pressure injuries.

The FOMB then observed that planned project maintenance was underway on
October 18, 2016 and the project was not operating although the tainter gates were
opened. They also noted heavy rain and spillage across the entire dam.

! Order Amending license and Issuing new Major License. 6 FERC P 61122
(F.E.R.C.), 1979 WL 19901 (issued February 9, 1979).



Project No. 2284-045 -2-

In order for us to review the causes and events surrounding this fish kill event,
please file a report with the Commission identifying the following information: (1) the
operational status of the downstream fish passage facility (i.e., whether they were clear of
debris on the days in question, whether sufficient attraction flow was available, and
whether they were functioning as required); (2) project operation before, during, and after
the incident including any operational difficulties or abnormal river conditions; (3) any
observations you have regarding the fish kill, and your conclusions regarding what caused
it to occur; and (4) any action you took immediately upon learning of the incident.

Please provide this requested information within 30 days from the date of this
letter. Please file the requested information using the Commission’s eFiling system at
http://www.ferc.gov/docs-filing/efiling.asp. For assistance, please contact FERC Online
support at FERCOnlineSupport@ferc.gov, (866) 208-3676 (toll free), or (202) 502-8659
(TTY). Inlieu of electronic filing, please send a paper copy to: Secretary, Federal
Energy Regulatory Commission, 888 First Street NE, Washington, D.C. 20426. The first
page of your filing should include docket number P-2284-045.

Thank you for your cooperation and if you have any questions regarding this letter,
please contact me at (212) 273-5917 or email at joseph.enrico@ferc.gov.

Sincerely,

Joseph Enrico

Aquatic Resources Branch

Division of Hydropower Administration
and Compliance


http://www.ferc.gov/docs-filing/efiling.asp
mailto:FERCOnlineSupport@ferc.gov










FEDERAL ENERGY REGULATORY COMMISSION
Washington, D. C. 20426

OFFICE OF ENERGY PROJECTS

Project No. 2284-045 — Maine
Brunswick Project
Brookfield White Pine Hydro LL.C

January 3, 2017

Kelly Maloney

Licensing Compliance Manager
Brookfield White Pine Hydro LLC
150 Main Street

Lewiston, ME 04240

Subject: October 15, 2016 Fish Kill Incident, Article 30
Dear Ms. Maloney:

We received your filings of November 7 and December 8, 2016, responding to our
information request regarding the fish mortality event that had occurred at the Brunswick
Project (FERC No. 2284) on or about October 15-16, 2016. The project is located on the
Androscoggin River in Cumberland and Sagadahoc Counties, Maine." We were alerted
of the fish kill by the Friends of Merrymeeting Bay (FOMB) in their letter dated October
28, 2016. Their report stated that 500-800 dead river herring were found at the project
and at other locations downstream. The injuries to the fish included decapitation, direct
strikes, and pressure injuries. The FOMB also observed that planned project maintenance
was underway on October 18, 2016 and the project was not operating although the tainter
gates were opened. They also noted heavy rain and spillage across the entire dam.

According to your filings, you received notification of the fish kill by FOMB and
dispatched your staff to inspect the project on October 16, 2016. Staff observed some
fish mortalities in the downstream boat ramp area but not in the tailrace discharge. On
October 17, 2016 your staff collected approximately 1,300 juvenile river herring
mortalities downstream of the project; however, no active mortality in the turbine
discharge was noted. Following these efforts, a conference call was held with the Maine
Department of Environmental Protection (Maine DEP) and Maine Department of Marine
Resources (Maine DMR) later that afternoon.

! Order Amending license and Issuing New Major License. 6 FERC P 61122
(F.E.R.C.), 1979 WL 19901 (issued February 9, 1979).



Project No. 2284-045 -2-

As a result of the unusually large numbers of juvenile river herring observed
during the period, you implemented turbine shutdowns targeting the dusk to dawn hours
(7 a.m. to 7 p.m.) beginning on October 17, 2016 for the remainder of the week.
Shoreline and turbine discharge surveys were then conducted daily from October 18-23
and no new mortalities were observed. In addition, periodic shoreline and turbine
mortality surveys were conducted during the following week with no observed mortalities
and therefore, normal project operations were resumed on October 29, 2016. In your
discussions with Maine DEP and Maine DMR, it was determined that the juvenile river
herring encountered at Brunswick had out-migrated from Sabattus Lake starting on
October 8, 2016 when the lake association began its annual lake drawdown. Maine DMR
noted that there were approximately 8-10 million juvenile river herring present in
Sabattus Lake this year and that a majority likely moved out during the lake drawdown.
Under normal conditions, periodic rain and other spill events would move fish out of the
lake sporadically; however, river conditions reduced those events this year. Maine DMR
suspects that these factors resulted in a large number of juvenile river herring moving out
of the lake during the drawdown. You state that no previous reports of similar mortality
events have been noted at the project in the past. In summary, your report states that you
took appropriate actions to minimize continued mortality once you were made aware of
the events taking place. You noted that no further mortalities occurred subsequent to
those actions and you continued to monitor the project and downstream areas for the
following two weeks and provided weekly passage reports to Maine DEP and DMR. The
resource agencies did not file specific comments on this fish mortality event.

Under normal conditions downstream passage at the project is provided via a
surface sluice and associated 18-inch pipe that discharges fish into the project tailrace.
The downstream fishways are required to be operated from April 1 to December 31
annually, as river conditions allow. Your report noted that the facility was clear of debris
and functioning as required during the period. It is apparent that the large release of
flows from Sabattus Lake was the primary factor contributing to the mortality of river
herring at the Brunswick Project. Along with heavy rain and high river flows, the
downstream fish passage facility was overwhelmed resulting in significant passage
through the units as well as through the spillway and gates. We agree that your
immediate actions were appropriate and likely minimized further mortality once you
became aware of the situation. In addition, there have no similar events occurring at the
project in the recent past that would suggest problems with the downstream fish passage
facility at the project. However, we recommend that you discuss the event with the
Sabattus Lake Association to make them aware of the impacts related to the timing of the
drawdown and request that any future unusual or large flow releases/drawdowns are
communicated to you in order to allow you to implement any preventative measures to
minimize fish mortalities at the project.
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Thank you for your cooperation and if you have any questions regarding this letter,
please contact me at (212) 273-5917 or email at joseph.enrico@ferc.gov.

Sincerely,

Joseph Enrico

Aquatic Resources Branch

Division of Hydropower Administration
and Compliance
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Observations of American Shad Alosa sapidissima Approaching
and Using a Vertical Slot Fishway at the Head-of-Tide Brunswick
Dam on the Androscoggin River, Maine

Daniel M. Weaver*

Department of Wildlife, Fisheries and Conservation Biology, University of Maine, 5755 Nutting Hall, Orono,

Maine 04469, USA

Michael Brown

Maine Department of Marine Resources, 21 State House Station, Augusta, Maine 04333, USA

Joseph D. Zydlewski

U.S. Geological Survey, Maine Cooperative Fish and Wildlife Research Unit, University of Maine, 5755 Nutting Hall,
Orono, Maine 04469, USA; and Department of Wildlife, Fisheries, and Conservation Biology, University of Maine,

5755 Nutting Hall, Orono, Maine 04469, USA

Abstract

American Shad Alosa sapidissima have historically supported
an important fishery along the Atlantic coastal waters of North
America. However, the construction of dams reduced populations
and restricted landings. Fishways are intended to mitigate obsta-
cles to anadromous fish migrations, but a thorough evaluation of
their efficiency is warranted. We analyzed data collected from
video recordings, hydropower turbine operations, and telemetry
conducted by the Maine Department of Marine Resources to eval-
uate American Shad behavior while approaching and using a verti-
cal slot fishway at the head-of-tide Brunswick Dam on the
Androscoggin River in Maine. American Shad passage at the dam
has been poor, ranging from 0 to 1,100 fish per year, relative to
passage at other facilities in the region. Additionally, our observa-
tions indicate that there are relatively high numbers of American
Shad present downstream in the river (averaging 50,000) compared
with the entrance of the fishway or its pools (<8,000). On average,
the rates of observed American Shad on the side of the river near the
fishway entrance were significantly higher (6.5-8.6 individuals/min)
when the turbine closest to the entrance of the fishway was not oper-
ating compared with when it was operating (4.1 individuals/min).
Most of the radio-tagged American Shad remained in the river
below the dam or went undetected. Eleven of 57 tagged fish were
detected at the fishway entrance and of those only five were
detected in the lower fishway. Individuals that were detected were
observed making multiple attempts at entering the fishway, but

movements were restricted to the lower pools. Our results suggest
that this fishway is not conducive to the passage of American
Shad. Examining the relationship between hydropower operations
and other environmental variables on the behavior and passage of
migrating anadromous fish remain an area for further study.

American Shad Alosa sapidissima is an anadromous spe-
cies requiring connectivity between marine and freshwater
habitats to complete their lifecycle. Historically, popula-
tions of American Shad supported recreational, subsistence,
and commercial fisheries along the Atlantic coastal waters
of North America with annual landings ranging in the mil-
lions of pounds (Hightower etal. 1996; ASMFC 2007).
However, overfishing, pollution, and habitat loss resulting
from dams, restricted passage, and human development
have reduced populations and subsequently total landings
(Limburg etal. 2003; ASMFC 2007; Limburg and Wald-
man 2009). Many state and federal agencies have prioritized
the management of American Shad by supporting research
and monitoring programs aimed at conserving and restor-
ing populations (ASMFC 2007).

Dams threaten anadromous fish populations by sever-
ing the migration of populations between marine and

*Corresponding author: daniel.weaver@maine.edu
Received January 17, 2019; accepted July 5, 2019
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freshwater habitats (Limburg and Waldman 2009). Addi-
tionally, dams can impose migration delays and exert neg-
ative effects on survival and fitness (Castro-Santos and
Letcher 2010). The construction of fishways at dams is
one approach used to mitigate obstructions to migrating
fish. However, many of the fishways in rivers along the
east coast of the United States have not been thoroughly
evaluated for passage of American Shad and often
adopted designs intended to be suitable for Pacific Salmon
(Haro and Castro-Santos 2012). Quantifying fish behavior
under the variability of altered environmental conditions
(e.g., flows) imposed by dams may inform managers of
the efficacy of fish passage structures and identify areas
for modification.

Data collected by state and federal agencies are often
incorporated into reports as “gray” literature and are
used to inform or direct management and research. Addi-
tionally, many agencies collect data through monitoring
efforts that are not strictly hypothesis-driven. Neverthe-
less, these data may provide insight to population
dynamics, fish ecology, and fisheries management. Here,
we synthesize and analyze data collected by the Maine
Department of Marine Resources (MDMR) on migrating
American Shad behavior approaching the head-of-tide
Brunswick Dam and passage through a vertical slot fish-
way. The synthesis of these data presents a timely oppor-
tunity to inform managers of the efficacy of this fishway
to pass migrating American Shad in preparation for the
Federal Energy Regulatory Commission's (FERC) reli-
censing of the dam in 2024. Vertical slot fishways are a
commonly employed fishway at many dams in the North-
east but their passage efficiencies for nonsalmonids are
relatively poor (Noonan etal. 2012). Over the next 5-10
years, many of these dams will be up for FERC relicens-
ing and the synthesis of research and monitoring efforts
will be used to characterize and evaluate fish passage
(FERC 2019). Broadly, we describe challenges facing
American Shad that encounter obstacles to migration
and highlight opportunities for synthesizing best avail-
able science to inform management.

Our objective was to characterize the behavior of
upstream-migrating American Shad that use a vertical slot
fishway when approaching the Brunswick Dam on the
Androscoggin River, Maine. We hypothesize that this ver-
tical slot fishway creates an environment that is not con-
ducive to the migration of American Shad. Specifically,
certain operational configurations of the powerhouse's tur-
bines may alter river flows and influence the behavior of
American Shad approaching the fishway. We used four
sets of collected data to characterize the behavior and
movement of American Shad: passage counts, video
recorded counts in the river and fishway, hydropower tur-
bine operations, and movement of tagged fish in a teleme-
try study.

METHODS

Study site— This work was conducted at the head-of-
tide Brunswick Dam on the Androscoggin River, Maine's
third largest river, in the town of Brunswick, Maine (Fig-
ure 1). The headwaters of the Androscoggin River are in
New Hampshire and the river flows through Maine before
emptying into Merrymeeting Bay and eventually the
Atlantic Ocean. Historically, prior to dams, diadromous
fishes on the main stem of the Androscoggin River would
have unrestricted upstream movement until encountering
Lewiston Falls, a natural barrier located 35.2 rkm above
head-of-tide (Figure 1). It was documented that a few spe-
cies, notably Atlantic Salmon Salmo salar and American
Eel Anguilla rostrata, could ascend these falls and con-
tinue upstream to an impassible natural barrier at Rum-
ford Falls, 128 rkm above tide. Historical accounts
describe  American Shad spawning in riverine habitats
throughout the watershed below Lewiston Falls (Brown
etal. 2006).

The Brunswick Dam hydroelectric station and fishway
were constructed in 1982 and became the lower-most dam
on the Androscoggin River at head-of-tide (Figure 2). The
Brunswick Dam Project consists of a 12-m-high, 184-m-
long concrete gravity dam. The powerhouse contains three
vertical propeller turbine generators that generate electric-
ity at a capacity of 19,000 kW. The project normally oper-
ates as run-of-river, relying on the seasonal flows of the
river to generate electricity. The Brunswick fishway has a
vertical slot design providing an attraction flow of 2.8 m?/s.
Fish are routed through a 173-m-long elevated concrete
raceway consisting of forty-two 2.5 3-m pools with 28-
cm-wide openings. A switchback, located approximately
halfway, requires a 180° turn and divides the “lower fish-
way” from the “upper fishway.” At the end of the fishway,
fish are corralled into a hopper with an electric hoist that
lifts them into a sorting facility where they can be captured
or counted and moved upstream. The tide influences the
water level in the first six pools of the lower fishway with a
tidal amplitude of up to 1.8 m. The fishway was designed
to pass 85,000 American Shad per year (MDMR 2014).
However, anywhere from 0 to 1,100 (but usually <12)
American Shad have passed the dam annually since 2003
and monitoring by MDMR suggests that low passage rates
were evident even earlier (Figure3; Brown etal. 20006).
Other diadromous fish species observed using the Bruns-
wick fishway include Alewife Alosa pseudoharengus, Blue-
back Herring Alosa aestivalis, Atlantic Salmon, American
Eel, Rainbow Smelt Osmerus mordax, and Sea Lamprey
Petromyzon marinus.

Video-recorded counts.— Underwater video cameras
were used to quantify the relative abundance of American
Shad in the river and their approach and use of the verti-
cal slot fishway during their spawning migration. Cameras
were deployed from June to July during 2001-2004. One
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FIGURE 1. The location of the head-of-tide Brunswick Dam on the Androscoggin River, Maine, and Lewiston and Rumford falls, natural features
serving as barriers to the upstream movement of American Shad and other anadromous fish. The shaded area delineates the Androscoggin River

watershed boundary.
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FIGURE2. An aerial view of the Brunswick Dam (left) and fishway (bottom). T1, T2, and T3 denote the locations of the three hydropower turbine
units. Areas where underwater video cameras were deployed are denoted by diamonds, and locations of telemetry receivers are represented by unique
circle symbols denoted for specific years. Arrows depict the direction of flow and locations of the fishway entrance and hopper.

camera was placed in the river near the fishway. Five
cameras recorded conditions in various locations in the
fishway: the entrance, pool 1, pool 6, and the entrance
and exit to the switchback pool. Camera depths deployed

in the fishway ranged from approximately 1 to 1.8 m; the
depths varied since the lower sections were influenced by
the tide. Similarly, the camera placed in the river experi-
enced tidal fluctuations and depths up to 1.2m. Video
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FIGURE 3. The numbers of American Shad that passed through the hopper of the vertical slot fishway at the Brunswick Dam on the Androscoggin

River, Maine, from 2003 to 2017.

cameras continuously recorded their environment from
0600 to 1800 h daily. Maine Division of Marine Resources
staff subsampled the video recordings by viewing the first
3min of every 10-min period following methods adopted
from Haro and Kynard (1997). Multiple observers viewed
the recordings and corroborated the final counts. During
these 3-min viewings, all American Shad were counted.
Counts of American Shad represented only the observer
counts and were not adjusted for subsampling. Fish may
have been counted more than once.

Hydropower turbine operations.— We hypothesized that
the operational configurations of the three turbines may
influence the behavior of American Shad on their approach
to the fishway (Figure 2). Utilizing turbine operational flow
data and video-recorded counts from the river camera from
2004, we examined under which turbine operation combina-
tions the majority of American Shad were counted. In 2004,
cameras operated from June 8 to July 23 for a total of 45d.
We examined all operating combinations of the turbines as
a 3-factorial design or 9 total combinations of the turbines
either on or off (Table 1). We standardized the counts by
calculating the average observation rate of American Shad
(number/min) in every 3-min subsampled recording during
which each of the four selected turbine configurations were
operating. These reported rates were calculated from unad-
justed sampled counts (i.e., not adjusted for subsampling).
We found that four configurations comprised approxi-
mately 90% of all video-recorded river counts (Table 1);
therefore, we only focused on those combinations in our
analysis. We ran a nonparametric Kruskal-Wallis test to

compare the rates of American Shad counts among the four
selected turbine operating configurations. Statistical signifi-
cance was gauged using a critical alpha value of 0.05. We
used Dunn's post hoc test to explore pairwise differences
among turbine configurations with an adjusted critical
alpha value to reduce type I error rates (Benjamini and
Hochberg 1995).

Telemetry study.— During May-June in 2002-2005, a
telemetry study was conducted to track the movement and
behavior of American Shad approaching and using the fish-
way. During 2002-2004, five antennas were deployed in the
following locations: the river, the lower fishway consisting
of the fishway entrance, the pool receiving the attraction
flow, pool 6, and the upper fishway consisting of the switch-
back pool and the entrance to the hopper (Figure 2). In
2005, the configuration of deployed antennas was modified.
The antennas located in the upper fishway were moved to
pools in the lower fishway to include pool 3 and pool 14
(Figure 2). A Yagi aerial antenna was used at the fishway
entrance, while dropper antennas, made from stripped coax-
ial cable, were used in the other locations.

American Shad were collected by angling a section of
river below the dam. Fish were tagged with 11- x 42-mm
microprocessor-coded internal gastric radio tags with a
29.4-cm external antenna (Lotek Wireless, Newmarket,
Ontario, Canada; model MCFT-3BM). The tags had a
pulse rate of 1 s and an approximate 67-d battery life. The
duration of fish handling was minimized as much as possi-
ble to limit potential stress on the fish. Tagged fish were
released at the same location where they were caught and
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TABLE 1. Mean and SD of the number of American Shad/min observed from river camera counts and the percentage of the total counts among all
turbine combinations operated during 2004 at the head-of-tide Brunswick Dam, Androscoggin River, Maine. Among turbine configurations, a “0”
indicates that the turbine is off, while a “1” indicates that the turbine was on. Bolded values represent the four turbine configurations that comprised

91% of all American Shad observations used for statistical comparison (see Figure 5).

Turbine configuration

Mean (=SD)  Number of video segments  Percentage of total observations  Turbine I =~ Turbine 2  Turbine 3
9.0 (11.1) 9 2 0 0 0
6.5 (5.6) 105 21 0 0 1
8.6 (6.2) 88 18 0 1 0
7.4 (6.7) 182 37 0 1 1
4.1 3.3) 79 16 1 0 0
5.2 (4.5) 4 1 1 0 1
44 (3.2) 17 3 1 1 0
3.0 (1.9) 14 3 1 1 1

tagged below the dam. A total of 57 American Shad were
tagged from 2002 to 2005 (10 in 2002 and 2003, 22 in 2004,
and 15 in 2005). Each year, the angling and tagging of
American Shad began in June and fish were tracked
through July. In 2005, mobile tracking of radio-tagged fish
was conducted on several occasions several km downstream
from the study site. We used river discharge data from the
U.S. Geological Survey gauging station on the Androscog-
gin River in Auburn, Maine, (approximately 35 rkm above
the Brunswick Dam), to visually assess American Shad
movement in relation to river discharge.

Radio receivers were calibrated and adjusted prior to
fish tagging to define the coverage areas of the receivers to
their respective pools or specific locations. However, after

100,000

80,000 H

60,000 -

40,000 -

Number of observed
American Shad

20,000 ~

data collection, we observed multiple antennas picking up
a single tagged fish simultaneously. This was observed
during all years and we corrected for it in two ways. First,
we established a minimum threshold of power output for
every detection by eliminating all detections with power
levels lower than the 25% quantile. Second, we eliminated
any detections with < 10 events.

RESULTS

Video-Recorded Counts
Video-recorded counts served as an index of the abun-
dance of American Shad in the river and fishway. From

il -

River Entrance Pool 1 Pool 6

Pool 23 Pool 23
entrance exit

Camera location

FIGURE4. The means and SDs of counted American Shad serving as an index of abundance. Individuals were counted with the use of underwater
cameras deployed during 2001-2004 at six locations in the river, fishway entrance, and select pools in the fishway. Fish may have been counted more
than once. Refer to Figure 2 for locations of the cameras.
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FIGURES. The total number of hours of turbine operation (upper graph) and observed American Shad per minute (lower graph) among select
turbine operation configurations (A-D) for each week during the period of American Shad migration. Rates of American Shad passage were estimated
from video recordings from underwater cameras placed in the Androscoggin River, Maine. See Figure 2 for camera placement.

2001 to 2004, the unadjusted counts of American Shad in
the study area were relatively high in the river, averaging
approximately 51,000 and ranging from 25,000 to nearly
100,000 per year (Figure4). This was in comparison with
the number of observations in either the entrance of the
fishway or the lower fishway (i.e., pools 1 and 6), which
averaged <8,000. Very few fish (<130 fish on average)
were observed entering or exiting the switchback pool.

Hydropower Turbine Operations

The amount of time that each of the four selected turbine
configurations operated was relatively consistent over the
daily time period (0600-1800 hours) that video recordings

were viewed. However, there were generally higher numbers
of fish in the morning hours (0600 hours) and a decline in
counts toward the evening (1800 hours; Supplementary Fig-
ure 1 available in the online version of this article). In con-
trast, the amount of time that each of the four turbine
configurations operated over the 6-week period of American
Shad migration was not equivalent and some turbine config-
urations operated more frequently than others (Figure5).
Furthermore, during the course of the season, we observed
higher numbers of American Shad during weeks 4 and 5.
Mean rates of observed American Shad from 2004
video recordings ranged from 4.1 to 8.6 individuals/min
among the four combinations (Table 1; Figure6). We
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FIGURE 6. Box and whisker plots of numbers of American Shad per minute across four select hydropower turbine configurations (A-D). Black lines
across each box represent the median and black dots represent the mean rate for each turbine configuration. The box represents the values of the
middle 50% of the calculated rates and the ends of the whiskers indicate the lowest and highest rates. The table inset indicates the operation of each
turbine. A “0” indicates that the turbine was not operating while a “1” indicates that the turbine was operating. Results from a Kruskal-Wallis test
found significant differences in rates of observed American Shad passage among the four combinations.

TABLE2. The total number of radio-tagged American Shad () per year and the numbers associated with the location(s) of their detections. Unde-
tected fish were never detected after tagging. Mobile tracking of fish downstream of the study site was only conducted in 2005. Individual fish could
be detected at multiple locations; therefore, the sum of these locations is generally not equal to N.

Location(s) of detections

Year N Undetected  River adjacent to fishway Fishway entrance Lower fishway  River downstream
2002 10 10 0 0 0 N/A

2003 10 6 4 3 2 N/A

2004 22 14 8 4 2 N/A

2005 15 4 10 4 1 9

Total 57 34 22 11 5 9

found significant differences among the number of Ameri-
can Shad observed across the four hydropower turbine
combinations (H=28.82; P<0.05). Mean numbers of
observed American Shad were higher, ranging from 6.5 to
8.6 individuals/min when turbine 1 (the one closest to the
fishway) was not operating, compared with 4.1/min when
it was operating.

Telemetry Study

Among years, the time period over which tagged Ameri-
can Shad were detected ranged from 1d to approximately
16d. This detection variation was observed among all
tagged fish regardless of whether they were detected in the
river, fishway entrance, or fishway. The majority of tagged
American Shad (34 of 57; 59%) were not detected after

tagging and release. Eleven (19%) were detected approaching
the entrance to the fishway and of those, 5 (8%) were detected
in the lower fishway (Table 2). Of those fish that approached
and used the fishway, several were generally detected making
multiple attempts at entering and ascending the fishway.
Periods of movement appeared to be aligned with increases
in stream flow (Figure 7). In 2005, 9 individuals (15%) were
detected from mobile tracking efforts downstream of the
study site. None of the tagged fish were detected in the upper
fishway or passed above the dam.

DISCUSSION
We synthesized a series of studies that suggest that
American Shad exhibit poor passage through the
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FIGURE 7. Movement of two radio-tagged American Shad from 2003 (top) and 2005 (bottom) during spawning migration in the Androscoggin
River, Maine, and the Brunswick fishway. The solid line refers to locations where individuals were detected (left y-axis). The dashed line refers to
water discharge from an upstream U.S. Geological Survey gauging station (right y-axis). Refer to Figure 2 for the locations of telemetry antennas.

Brunswick Dam vertical slot fishway on the Androscoggin
River, Maine. American Shad were present in the river
below the dam, but the operation of the turbines (particu-
larly the one closest to the fishway) may alter flows and
deter their approach to the fishway. Passage conditions at
the fishway and management operations at the hydro-
power facility have remained largely unchanged since
these studies were completed in 2005; therefore, it is likely
that American Shad continue to face challenges to
upstream migration. This work represents a timely step
toward understanding American Shad behavior and pas-
sage that may be used to direct future research efforts,
and demonstrates a case study in which the best available
science, in the form of several small studies, may be used
to inform management decisions.

The evaluation of fish passage through fishways typically
focuses on two aspects: the attraction of the fish to the fish-
way entrance and the passage of the fish through the struc-
ture. Other studies examining American Shad passage align
with our findings. Aunins etal. (2013) observed no radio-

tagged American Shad passing through a vertical slot fish-
way at Bosher's Dam on the James River, Virginia, and sug-
gested that American Shad may have difficulty locating the
attraction waters of the fishway. Barry and Kynard (1986)
found that the turbulence generated by the flow of water
from a hydroelectric turbine may disorient American Shad,
thereby imposing delays on migration. The vertical slot fish-
way at the Brunswick Dam was adopted from designs tar-
geting salmonids and deployed in relatively large rivers;
however, when scaled down to suit smaller Atlantic coast
rivers, it may disproportionately alter hydraulics and create
unsuitable passage conditions with higher turbulence and
velocity (ASMFC 2010). Salmonids are generally consid-
ered relatively stronger swimmers than American Shad
(Gowans et al. 1999), so certain fishway designs may create
unintended physiological limitations to movement that vary
by species. Thus, like previous studies, our work suggests
that American Shad face obstacles including finding the
attraction waters of the fishway and scaling the elevated
pools of the fishway.
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The Brunswick fishway was initially designed to pass
85,000 American Shad (MDMR 2014). However, the
FERC did not issue a license contingent on the evaluation
of efficiency studies for upstream and downstream passage
of fish. The evaluation of altered flows and fishway
hydraulics and the consideration of the swimming behav-
ior of the fish intended for passage are critical components
that are best identified during the fishway designing pro-
cess (Weaver 1965; Castro-Santos 2005; Bunt etal. 2012;
Williams etal. 2012). Furthermore, the flows encountered
by migratory fish approaching the Brunswick Dam are
influenced by turbine operation, river discharge, and tidal
stage, creating a challenging environment to manage fish
passage. The data that we synthesized suggest that signifi-
cant structural changes could improve American Shad
passage and could be considered by managers as this
dam's FERC license expires in 2024.

Among years, 25-100% of our radio-tagged fish were
not detected after release and may have succumbed to
mortality or exhibited fallback behavior. Other tagging
studies have reported substantial fallback behavior (i.e.,
downstream movement) of American Shad after tagging
and release back into the river (Beasley and Hightower
2000; Aunins and Olney 2009; Grote etal. 2014). Fallback
can only be identified from detections by additional down-
stream radio receivers, which were not present during our
studies. Limited mobile tracking that took place several
km downstream of the dam during 2005 detected nine fish
on one or two occasions suggesting fallback behavior, but
this tracking effort was not integrated as a primary com-
ponent of the study and therefore any conclusions regard-
ing this behavior are speculative.

The management of American Shad and the pattern of
poor passage in the Androscoggin River has remained con-
sistent over the last 20 years, including the years when the
monitoring projects described here occurred. Relatively
high passage was reported in 2016, but that was a year of
historically high passage rates regionally. For example,
7,800 American Shad were passed at the Milford Dam on
the Penobscot River, Maine, in 2016 (NOAA Northeast
Fisheries Science Center 2016). These patterns suggest that
American Shad are still present below the dam but con-
tinue to face challenges associated with passage.

Management Implications

In closing, we suggest that the vertical slot fishway at
the Brunswick Dam on the Androscoggin River, Maine,
provides poor passage for upstream migrating American
Shad. Our work highlights the sensitivity of passage condi-
tions to hydropower generation and the importance of
characterizing the permutations of turbine operations.
Experiments that systematically explore the relationship
between turbine operations, river discharge, and resulting
fish movement and behavior may provide additional data

to characterize fishway approach and passage. Exploring
the effects of river discharge, hydropower operations, and
other environmental variables (e.g., tidal stage) on the
behavior and passage of migrating anadromous fishes
remain an important area for further study. Therefore, we
demonstrate that small-scale studies, when synthesized,
provide opportunities to inform the design of future stud-
ies for regulatory mandates (i.e., FERC relicensing) and
for the conservation and management of fisheries.
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Figure 1. River herring passage at Brunswick on the Androscoggin River, Damariscotta
Mills, and Benton Falls on the Sebasticook River between 2000-2023 in millions of fish
passed.

Estimates of potential river herring production are 2.7 million for the Androscoggin, 1 million for
Damariscota Mills, and 5.3 million for the Sebasticook. By 2009, two dams had been removed
and three fish lifts installed on the remaining dams in the Sebasticook/Kennebec system allowing
passage of millions of river herring. By 2017, the Damariscotta Mills fishway had been
reconstructed allowing passage of ~1 million alewives each year into a single lake. The
Androscoggin, however, has been left behind with inadequate fish passage. The fishway at
Brunswick has only passed 71,087 river herring on average each year between 2000 and 2023,
only 2.6% of its potential productivity. Also, very few American shad are able to navigate the
Brunswick fishway (data not shown).

River herring include alewives and blueback herring. Both species are anadromous fish that
come into the river systems to spawn between late April and June.

Shad surveys

In 2011, Professor John Lichter and Bowdoin College students worked with NextEra Energy, the
owner of the Brunswick hydroelectric at that time, along with the Maine Department of Marine
Resources, U. S. Fish and Wildlife Service, and the Androscoggin River Alliance to conduct an
experiment to determine whether upstream passage of American shad could be improved by
increasing the water flow of the attraction stream at the Brunswick Fishway. In 2013, the
experiment was repeated in collaboration with Brookfield Renewable Power. The results were
reported in the American Shad Habitat Plan, Maine Dept. of Marine Resources, 2020. Relatively
few shad made it to the entrance of the fishway despite thousands being in the tail race. Since
2013, Professor Lichter, Bowdoin College students, and the Friends of Merrymeeting Bay have
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used an ARIS hydroacoustic instrument to count American shad moving upriver toward the
fishway from a point just below the F. W. Wood bridge on the Brunswick side of the river. The
following student report and table 1 describe these surveys along with the results. To summarize,
there were usually 1000 to 7500 American shad counted moving upriver in a single tidal cycle
(4-6 hours) each year, whereas only a few hundred at most were successful finding the fishway
and scaling the ladder in a given year.

Relevant studies

Wippelhauser, G. S. 2012. Shad passage study at Brunswick Project. Maine Dept. of Marine
Resources.

Maine Department of Marine Resources. 2020. American Shad Habitat Plan. With
contributions by M. LeBlanc (Brookfield Renewable Energy), J. Stevens (NOAA), J. Lichter
(Bowdoin College).

Bowdoin student work in 2017

Efficacy of fish passage over the Brunswick-Topsham hydroelectric dam by American shad
(Alosa sapidissima) in 2017

Meera Prasad (’19), Biology Department, Bowdoin College
Faculty mentor: John Lichter, Professor of Biology and Environmental Studies

Dams at Brunswick-Topsham have obstructed passage of anadromous fish species migrating
upriver to preferred spawning habitat in the Androscoggin River since the early 19" century. The
American shad is a key anadromous fish species that historically migrated as far as Lewiston,
Maine to spawn each year. However, dam construction, overfishing, and water pollution
decimated the shad population along with several other anadromous fish species over the last
three centuries. Shad is an important component of Maine’s river ecosystems. Their young-of-
year consume and export excess nutrients out of the riverine ecosystem and after migrating out to
sea, they serve as a prey base for several piscivorous fish species in the Gulf of Maine.

In 1982, a volitional fish ladder was constructed at Brunswick-Topsham to facilitate fish passage
at the dam. However, the fish ladder has not been effective for American shad. To quantify shad
attempting to migrate upriver at Brunswick-Topsham, I used an ARIS Sonar instrument to count
fish moving past a point below the bridge connecting Brunswick and Topsham on the Brunswick
side of the river. This acoustic technology provides video-like recordings of fish passing through
an approximately 8 x 20-m footprint (Figure 1). Over six sample days lasting 5-6 hours each, |
recorded an average of 3495 migrating shad between June 21 and July 18 moving upriver past
the sonar footprint. The peak of the migration was on July 10 in which 4791 shad were
observed. At the top of the fish ladder, an employee of the Department of Marine Resources or a
volunteer counts the number of fish that successfully make it to the top of the ladder. Only a
single shad made it to the top of the ladder indicating that there are many more shad attempting
to scale the ladder than actually succeed. Although I was able to get clear video imaging of the
river ecosystem, the sonar footprint only reached halfway across the river channel below the tail
race of the dam (Figure 2). Thus, my counts were at best minimal estimates of the number of
shad present.
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Figure 2. Underwater image from the ARIS Sonar. The light blue fish at 7 to 9 meters on the left
side of the sonar footprint are river herring. A few scattered shad range from 2 to 8 meters. The
rocky bottom is visible out at 9 to 12 meters.
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Figure 4. Number of American shad counted for 5 days over the 7-week period of the
migration run.



Table 1: Minimum number of shad moving toward dam in a single tidal cycle recorded
with ARIS sonar and the number of shad successfully finding and scaling the Brunswick
Fishway ladder through the entire season.

#Shad downriver #Successful shad
7/10/2017 4791 1
7/5/2021 1459 550
6/24/2022 1382 228
5/15/2023 ~7500 13
6/18/2024 *9,000-12,000 58 (5/17/24. DMR)

* Provisional quick count by June 20

References relevant to dams in Maine.
Effects of dam building on anadromous fish in Maine

Atkins, C. G. 1887. The river fisheries of Maine. Fisheries and Fishery Industries of America.
U. S. Commissioner of Fisheries. *Collapsed fish populations by 1815 with concrete dam.

Atkins, C. G. and N. Foster. 1869. First report of the Commissioners of Fisheries of the State of
Maine, 1868. Owen and Nash, Printers to the State, Augusta, Maine.

Atkins, C. G. and E. M. Stillwell. 1874. Obstructions to the upward movement of fishes in
streams, and the remedy. In U. S. Commission of Fish and Fisheries, Part II, Report of the
Commissioner for 1872 and 1873. Appendix E, Sections XXIII and XXIV. Government
Printing Office, Washington, D. C., pp 589-621.
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Ex. 8

UNITED STATES DISTRICT COURT
DISTRICT OF MAINE

FRIENDS OF MERRYMEETING BAY and
ENVIRONMENT MAINE,

Plaintiffs,
Civil Action No.
V.

NEXTERA ENERGY RESOURCES, INC;
NEXTERA ENERGY MAINE OPERATING
SERVICES, LLC; and THE MERIMIL
LIMITED PARTNERSHIP,

Defendants.

COMPLAINT

INTRODUCTION

1. Defendants NextEra Energy Resources, Inc., NextEra Energy Maine Operating
Services, LLC, and The Merimil Limited Partnership are violating the federal
Endangered Species Act (“ESA”), 16 U.S.C. § 1531 ef segq., by killing, harming, and
harassing endangered Atlantic salmon at hydroelectric dams they own and operate on the
Kennebec and Androscoggin Rivers. Defendants are, in ESA parlance, illegally “taking”
this endangered species. More specifically, Defendants’ dams: kill and injure salmon
with their rotating turbine blades when the fish try to pass through them; impede
upstream and downstream salmon passage, which prevents salmon from gaining access to
significant amounts of spawning and rearing habitat; alter the natural habitat to such a
degree that the essential behavior patterns of the fish are significantly impaired; and have

other deleterious effects on the salmon.
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2. The ESA allows the National Marine Fisheries Service (“NMFS”’) and United
States Fish and Wildlife Service (“USFWS”) (collectively, the “Services”), under certain
circumstances, to authorize an otherwise prohibited taking of an endangered species “if
such taking is incidental to, and not the purpose of, the carrying out of an otherwise
lawful activity.” 16 U.S.C. § 1539(a)(1)(B). Defendants do not have authorization from
the Services to commit an incidental take of salmon at their dams.

3. Defendants are also violating federal Clean Water Act (“CWA”) water quality
certifications issued for their Kennebec River dams. These certifications prohibit
Defendants from allowing downstream-migrating adult salmon and adult shad to pass
through the turbines of these dams unless Defendants have conducted studies proving that
such passage does not result in significant injury or mortality. Although Defendants are
allowing adult salmon and adult shad to pass through their turbines, they have not
conducted the requisite studies. Plaintiffs believe such studies would show that turbine
passage results in significant injury and mortality, as other studies have shown.

4. Neither the federal nor state government has taken enforcement action against
Defendants to redress these violations. However, Congress authorized citizens to bring
“citizen suits” in United States District Courts to enforce the ESA and CWA directly
against violators. 16 U.S.C. § 1540(g) (ESA citizen suit provision); 33 U.S.C. § 1365
(CWA citizen suit provision).

5. Defendants’ dams are a major reason the Kennebec and Androscoggin
populations of salmon have declined to perilously low levels. Although they have long
been aware of this fact, Defendants have not taken a number of basic, feasible steps, such

as keeping fish from swimming into their spinning turbine blades, that would reduce the
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detrimental effects of their dams on these endangered populations. Without a court order
directing them to so, Defendants will not comply expeditiously with the ESA and their
CWA water quality certifications.

PARTIES

6. Plaintiff Friends of Merrymeeting Bay (“FOMB”) is a non-profit Maine
corporation with over 400 members. FOMB is dedicated to preserving the ecological,
aesthetic, historical, recreational, and commercial values of Maine’s Merrymeeting Bay
and its watershed, which includes the Kennebec and Androscoggin Rivers. FOMB
accomplishes its mission through research, advocacy, land conservation, education, and
litigation.

7. Plaintiff Environment Maine is a non-profit Maine corporation. Itis a
statewide environmental organization that advocates for clean air, clean water, and
preservation of Maine’s natural resources on behalf of approximately 3,460 citizen
members from across the state of Maine. Among other activities, Environment Maine
researches and distributes analytical reports on environmental issues, advocates before
legislative and administrative bodies, engages in litigation when necessary, and conducts
public education.

8. Defendant NextEra Energy Resources, Inc. (“NextEra”), either in its own
name or through a subsidiary, owns Weston and Shawmut hydroelectric dams on the
Kennebec River and Brunswick hydroelectric dam on the Androscoggin River. NextEra
has a 50% ownership interest in Defendant The Merimil Limited Partnership
(“Merimil”), which owns Lockwood dam on the Kennebec. NextEra operates, and

exercises fundamental control over, Weston, Shawmut, Lockwood, and Brunswick dams.
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http://www.nexteraenergyresources.com/content/where/portfolio/pdf/Maine Kennebec.p
df (NextEra website page discussing Kennebec facilities);
http://www.nexteraenergyresources.com/content/where/portfolio/pdf/Maine Androscogg
in.pdf (NextEra website page discussing Androscoggin facilities).

NextEra is itself a subsidiary of NextEra Energy, Inc., a large energy company based in
Florida that includes Florida Power & Light.

9. Defendant NextEra Energy Maine Operating Services, LLC (“NextEra
Maine”), operates Weston, Shawmut, Lockwood, and Brunswick hydroelectric dams.
NextEra Maine is a subsidiary of NextEra. NextEra Maine was formerly known as FPL
Energy Maine Operating Services, LLC.

10. Defendant The Merimil Limited Partnership (“Merimil”’) owns Lockwood
dam.

11. NextEra and NextEra Maine operate as the licensees of Weston, Shawmut,

Lockwood, and Brunswick dams.

JURISDICTION AND VENUE

12. Subject matter jurisdiction is conferred upon this Court by 16 U.S.C. §
1540(g)(1) (ESA citizen suit provision), 33 U.S.C. § 1365(a) (CWA citizen suit
provision), and 28 U.S.C. § 1331 (federal question jurisdiction). Venue lies within this
District pursuant to 16 U.S.C. § 1540(g)(3)(A) (ESA venue provision), 33 U.S.C.
1365(c)(1) (CWA venue provision), and 28 U.S.C. § 1391(e) (federal venue provision).

13. Plaintiffs gave Defendants notice of the violations alleged in this Complaint
more than 60 days prior to commencement of this lawsuit by a letter addressed and

mailed to: the President and Chief Executive Officer of NextEra Energy Resources, F.
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Mitchell Davidson; the General Manager of NextEra Energy Maine Operating Services,
Kirk Toth; and Charles S. Schultz of Merimil. A copy of this letter is attached as Exhibit
1 and incorporated by reference herein. Copies of the notice letter were mailed to (a)
Defendants’ registered agents, (b) the Secretaries of Commerce and Interior, (c) the
Administrator of the U.S. Environmental Protection Agency (“EPA”) and the Regional
Administrator of the EPA for New England, and (d) the Acting Commissioner of the
Maine Department of Environmental Protection. The notice letters satisfy the pre-suit
notice requirements of 16 U.S.C. 1540 § (g)(2)(A)(i) (ESA) and 33 U.S.C. §
1365(b)(1)(A) (CWA).

FACTUAL BACKGROUND

The Life Cycle Of Atlantic Salmon

14. Atlantic salmon are anadromous, meaning they are born in fresh water,
migrate to the ocean, and then return to fresh water to spawn.

15. In late autumn, female Atlantic salmon deposit eggs in a series of nests
(called “redds”) in a stream or river bed. Once the eggs are fertilized by spawning adult
male salmon, the female salmon uses her tail to cover those eggs with gravel. After
spawning, adult salmon, called “kelts,” return to the ocean in early winter or the
following spring. Eggs hatch in March or April; at this point the newborn fish are
referred to as “alevin” or “sac fry.” Three to six weeks after hatching, alevins emerge
from their redds seeking food, and are at that point called “fry.” Fry quickly develop into
“parr,” with camouflaging vertical stripes. They feed and grow for one to three years in
their native streams or rivers before becoming “smolts.” Smolts are silver colored and

approximately six inches long. In the spring, the body chemistry of smolts change and
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they are able to enter salt water. Smolts migrate to the ocean where they develop over
two to three years into mature salmon weighing 8 to 25 pounds. Mature adult salmon
begin returning in the spring to their native streams to repeat the spawning cycle.
Atlantic salmon are capable of spawning and completing this cycle several times.

There Are Almost No Atlantic Salmon Returning
To The Kennebec And Androscoggin Rivers

16. The Maine Atlantic Salmon Commission (“MASC”) monitors the abundance
and status of Atlantic salmon in many Maine rivers. On the Kennebec and Androscoggin
Rivers, MASC traps and counts returning adult salmon at the lower-most dams on the
rivers - Lockwood dam on Kennebec and the Brunswick dam on the Androscoggin. This
trapping and counting is conducted annually, typically between May and November.

17. Historically, the Kennebec and Androscoggin Rivers, which share the same
estuary, Merrymeeting Bay, had the largest Atlantic salmon runs in the United States,
estimated at more than 100,000 adults each year. Now, according to the recent annual
surveys done by MASC, the number of adult Atlantic salmon returning to the Kennebec
and Androscoggin Rivers each year is dangerously low. In 2010, 5 adult salmon returned
to the Kennebec River; in 2009, 29 returned; in 2008, 22 returned; in 2007, 16 returned;
in 2006, 15 returned. In 2010, 10 adult salmon returned to the Androscoggin River; in

2009, 24 returned; in 2008, 18 returned; in 2007, 21 returned; in 2006, 7 returned.
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COUNT1
DEFENDANTS ARE VIOLATING
THE ENDANGERED SPECIES ACT

18. Plaintiffs reallege and incorporate by reference paragraphs 1 through 17.

The Kennebec And Androscoggin Populations Of
Atlantic Salmon Are On The Endangered Species List.

19. In enacting the Endangered Species Act, Congress expressly found that
species of fish, wildlife, and plants in danger of or threatened with extinction are of
“esthetic, ecological, educational, historical, recreational, and scientific value to the
Nation and its people.” 16 U.S.C. § 1531(a)(3). Congress stated that the purposes of the
ESA “are to provide a means whereby the ecosystems upon which endangered species
and threatened species depend may be conserved [and] to provide a program for the
conservation of such endangered and threatened species...” 16 U.S.C. § 1531(b). By
enacting the Endangered Species Act, Congress intended protection of endangered
species to be afforded the highest of priorities. Under the ESA, an “endangered species”
is a species of animal or plant (other than certain dangerous insect pests) which is in
danger of extinction throughout all or a significant portion of its range. 16 U.S.C. §
1532(6).

20. The Secretary of Commerce (for endangered species in the ocean) and the
Secretary of the Interior (for all other species) are responsible for administering and
implementing the ESA, with the Services acting on their behalf. Because Atlantic
salmon are anadromous, the Secretaries (and thus the Services) share responsibility for
managing the protection of these fish under the ESA.

21. In 2000, the Services issued a rule listing the Gulf of Maine Distinct

Population Segment (“GOM DPS”) of Atlantic salmon as “endangered” because it is in
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danger of becoming extinct. At that time, the Services included the salmon populations
of seven rivers in Down East Maine in the description of the endangered GOM DPS, but
did not include Kennebec and Androscoggin River salmon populations in this listing. In
2005, Plaintiff Friends of Merrymeeting Bay, Douglas Watts (a member of FOMB), and
others filed a petition with the Services asking them to include Kennebec salmon in the
GOM DPS. Although a federal “biological review team” found that the Kennebec and
Androscoggin River salmon populations should be included in the GOM DPS (along with
the Penobscot River salmon population) and published this finding in the “2006 Status
Review for Anadromous Atlantic Salmon in the United States,” by mid-2008 the Services
still had not ruled on the petition. On May 12, 2008, Mr. Watts, FOMB, and other
conservation groups sued the Services to obtain a ruling on the petition. On September 3,
2008, the Services did rule on the petition, proposing to include the Kennebec,
Androscoggin, and Penobscot River salmon populations in the GOM DPS. 73 Fed. Reg.
51,415 (September 3, 2008). On June 19, 2009, the Services issued a final rule including
the salmon populations of all three rivers in the listed GOM DPS, thereby formally
designating these populations as endangered under the ESA. 74 Fed. Reg. 29,344 (June
19, 2009).

22. On that same day, NMFS issued a final rule designating “critical habitat™ for
the Kennebec, Androscoggin and Penobscot salmon — i.e., habitat “essential to the
conservation of the species” and “which may require special management considerations
or protection.” 16 U.S.C. § 1532(5)(A)(i). Those portions of the Kennebec and

Androscoggin Rivers where the dams at issue in this case are located, and those portions
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affected by the dams, are part of that critical habitat. 74 Fed. Reg. 29,300 (June 19,
2009).

“Take” Of An Endangered Species Is
Prohibited By The Endangered Species Act.

23. Section 9 of the ESA makes it unlawful for any person to “take” an
endangered species unless authorized to do so by the federal government. 16 U.S.C. §
1538(a)(1)(b).

24. Under the ESA, the term “take” means “to harass, harm, pursue, hunt, shoot,
kill, trap, or collect, or to attempt to engage in any such conduct.” 16 U.S.C. § 1532(19).
By USFWS regulation:

Harass in the definition of “take” in the Act means an intentional or negligent act

or omission which creates the likelihood of injury to wildlife by annoying it to

such an extent as to significantly disrupt normal behavioral patterns which
include, but are not limited to, breeding, feeding, or sheltering. [and]

Harm in the definition of “take” in the Act means an act which actually kills or

injures wildlife by significantly impairing essential behavioral patterns, including

breeding, feeding, or sheltering.
50 C.F.R. § 17.3.

25. A NMFS regulation further defines “harm” as including habitat modification
where a causal link is established between such modification and injury or death of a
listed species. 40 C.F.R. § 222.102. In publishing that rule, NMFS listed the following

among its examples of activities that may modify habitat and thus cause a take:

1. Constructing or maintaining barriers that eliminate or impede a listed species’
access to habitat or ability to migrate;

* * *

4. Removing or altering rocks, soil, gravel, vegetation or other physical structures
that are essential to the integrity and function of a listed species’ habitat;
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5. Removing water or otherwise altering streamflow when it significantly impairs
spawning, migration, feeding or other essential behavior patterns; [and]

* * *

7. Constructing or operating dams or water diversion structures with inadequate
fish screens or fish passage facilities in a listed species’ habitat. ..

64 Fed. Reg. 60,727, 60,730 (Nov. 8, 1999).

26. When a federally licensed activity — such as operating a hydroelectric dam —
causes a take, the licensee may receive authorization under the ESA to continue the
activity in one of two ways. One is to apply for and obtain an “incidental take permit”
(“ITP”) pursuant to Section 10 of the ESA, 16 U.S.C § 1539. The other is to obtain an
“incidental take statement” (“ITS”) pursuant to Section 7 of the ESA, 16 U.S.C. §1536;
see 50 C.F.R. § 402.14. A take is considered “incidental” when the purpose of the
activity is not to take an endangered species, but rather to conduct some otherwise lawful
activity that incidentally results in a take. An ITP can require that the holder of the ITP
“minimize and mitigate the impacts of”’ the taking “to the maximum extent practicable.”
16 U.S.C. § 1539(a)(2) (B)(2); 50 C.F.R. § 402.02. Similarly, an ITS can require that
“reasonable and prudent measures” be taken to “minimize” the impact of a take. 16
U.S.C. § 1536(b)(4)(ii)). An ITP is not authorized unless certain specified conditions are
met. Among these is that the take “will not appreciably reduce the likelihood of survival
and recovery of the species in the wild.” 16 U.S.C. § 1539(a)(2)(B)(4). Similarly, an ITS
is not authorized if the licensed activity is “likely to jeopardize the continued existence of
any endangered species...or result in the destruction or adverse modification of habitat

[critical to the species]...” 16 U.S.C. § 1536(a)(2) and (b)(4)(B).

10
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27. The citizen suit provision of the ESA grants jurisdiction to United States
District Courts to issue orders enjoining violations of the Act (such as the unauthorized
taking of an endangered species) and authorizes an award of costs of litigation (including
reasonable attorney and expert witness fees). 16 U.S.C. § 1540(g)(1) and (4).

Defendants Are Taking Atlantic Salmon
In Violation Of Section 9 Of The ESA.

28. Defendants’ Kennebec and Androscoggin River dams harass, harm, and kill —
and thus “take” — Atlantic salmon in a number of ways. Among these are the following:

a. The dams’ turbines kill and injure out-migrating salmon when the salmon
attempt to pass through them.

b. The dams severely limit upstream passage of salmon, preventing access to
significant amounts of spawning and rearing habitat.

c. Facilities meant to allow the salmon to pass around or through the dams cause
delays in passage, resulting in incremental losses of salmon smolts, pre-spawn adults, and
adults.

d. The dams are barriers to the migration of other fish whose presence is
necessary for the salmon to complete their life cycle.

e. The dams adversely alter predator-prey assemblages, such as the ability of the
salmon to detect and avoid predators.

f. The dams create slow-moving impoundments in formerly free-flowing reaches.
These altered habitats are less suitable for spawning and rearing of salmon and contribute
to the dams’ significant impairment of essential behavior patterns of the salmon. In
addition, these conditions may favor non-native competitors at the expense of the native

salmon.

11
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g. The dams result in adverse hydrological changes, adverse changes to stream
and river beds, interruption of natural sediment and debris transport, and changes in water
temperature, all of which contribute to the dams’ significant impairment of essential
behavior patterns.

29. Defendants have neither an incidental take permit nor an incidental take
statement authorizing their take of Atlantic salmon at their Kennebec and Androscoggin
dams. Defendants’ take of Atlantic salmon therefore violates Section 9(a)(1)(B) of the
ESA, 16 U.S.C. § 1538(a)(1)(B). Defendants have been violating the Section 9 take
prohibition since the day Kennebec and Androscoggin salmon were included in the GOM
DPS and thus designated as endangered under the ESA.

30. In their decision to include the Kennebec and Androscoggin River
populations of Atlantic salmon on the Endangered Species List, the Services found dams
on those rivers play a major role in imperiling the salmon. The Services stated: “The
National Research Council stated in 2004 that the greatest impediment to self-sustaining
Atlantic salmon populations in Maine is obstructed fish passage and degraded habitat
caused by dams ... Dams are known to typically kill or injure between 10 and 30 percent
of all fish entrained at turbines [cite omitted]. With rivers containing multiple
hydropower dams, these cumulative losses could compromise entire year classes of
Atlantic salmon ... Thus, cumulative losses at passage facilities can be significant ...
Dams remain a direct and significant threat to Atlantic salmon.” 74 Fed. Reg. at 29362.
Similarly, the Services stated: “Dams are among the leading causes of both historical
declines and contemporary low abundance of the GOM DPS of Atlantic salmon [cite

omitted].” The Services also stated that the “effects [of dams] have led to a situation

12
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where salmon abundance and distribution has been greatly reduced, and thus the species
is more vulnerable to extinction ... Therefore, dams represent a significant threat to the
survival and recovery of the GOM DPS.” 74 Fed. Reg. at 29366-29367.

COUNT II

DEFENDANTS ARE VIOLATING
THEIR CLEAN WATER ACT WATER QUALITY CERTIFICATIONS

31. Plaintiffs reallege and incorporate by reference paragraphs 1 through 30.

Clean Water Act Water Quality Certifications Are Designed
To Maintain Compliance With Water Quality Standards.

32. Congress declared the objective of the Clean Water Act “is to restore and
maintain the chemical, physical, and biological integrity of the Nation’s waters.” 33
U.S.C. § 1251(a).

33. Under Section 401 of the CWA, 33 U.S.C. § 1341, hydroelectric dams must
obtain a state “water quality certification” before they may obtain a license to operate
from the Federal Energy Regulatory Commission. This water quality certification
becomes a condition of the FERC license. 33 U.S.C. § 1341(d).

34. A water quality certification must contain conditions that ensure the licensed
activity will not violate or prevent attainment of state water quality standards or other
state water quality requirements. 33 U.S.C. § 1341(d). Water quality standards define
the minimum water quality that must be maintained within a waterbody. Water quality
standards designate the uses to be sustained within the waterbody (such as habitat for fish
or other aquatic life) and establish criteria to protect those uses. 33 U.S.C. § 1313; 40
C.F.R.§ 131.2.

35. The citizen suit provision of the CWA authorizes citizens to enforce water

quality certifications in United States District Court. 33 U.S.C. § 1365(a) and (f)(5). The

13
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Court is authorized to award costs of litigation (including reasonable attorney and expert
witness fees). 33 U.S.C. § 1365(d).

Defendants Are Violating The Water Quality Certifications
Issued For Their Dams On The Kennebec River.

36. Defendants NextEra and NextEra Maine are violating the water quality
certifications issued for Lockwood, Weston, and Shawmut dams on the Kennebec River.
Defendant Merimil is violating the water quality certification issued for Lockwood dam.
Specifically, Defendants are violating the following provision, which is in each of these
water quality certifications:

INTERIM DOWNSTREAM FISH PASSAGE: The applicant [dam owner] shall

continue and where needed improve existing operational measures to diminish

entrainment, allow downstream passage, and eliminate significant injury to out-
migrating anadromous fish in accordance with the terms of the KHDG [Kennebec

Hydro Developers Group] Settlement Agreement.

The KHDG Settlement Agreement, in turn, provides:

In the event that adult shad and/or adult Atlantic salmon begin to inhabit the

impoundment above the [dam], and to the extent that [the dam owner] desires to

achieve interim downstream passage of out-migrating adult Atlantic salmon
and/or adult shad by means of passage through turbine(s), [the dam owner] must
first demonstrate through site-specific quantitative studies designed and
conducted in consultation with the resource agencies [which include the National

Marine Fisheries Service and the U.S. Fish and Wildlife Service], that passage

through turbine(s) will not result in significant injury and/or mortality (immediate

or delayed).

37. In every year from 2006 forward, and in previous years, adult salmon
returning from the ocean have been trapped below Lockwood dam (the most downstream
dam on the Kennebec River) and transported in trucks upstream to the Sandy River, a

tributary that joins the Kennebec River upstream of Defendants’ three Kennebec dams.

After spawning, these salmon attempt to “out-migrate” down the Kennebec toward the

14
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sea. During this out-migration, the adult salmon inhabit the impoundments above
Weston, Shawmut, and Lockwood dams.

38. Defendants have not demonstrated. through site-specific quantitative studies
designed and conducted in consultation with the resource agencies, that passage through
turbines at these dams will not cause “significant injury and/or mortality (immediate or
delayed)” to salmon. In fact, none of the Defendants has even conducted site-specific
quantitative studies on the effects of turbine passage on salmon at any of these dams.

39. However, at each of these dams, NextEra, NextEra Maine, and (with respect
to Lockwood dam) Merimil have chosen to achieve (or attempt to achieve) downstream
passage of adult salmon through the dams’ turbines. NextEra and NextEra Maine have
testified in State administrative proceedings that passage through turbines is one of the
methods by which they provide downstream passage for salmon.

40. The shad population in the Kennebec River is low. Starting in 2010, adult
shad have been trapped below Lockwood dam and transported in trucks to a point in the
Kennebec River below the Shawmut dam. Like salmon, shad out-migrate down the
Kennebec after spawning. Defendants have likewise chosen to pass (or attempt to pass)
these shad through Lockwood dam turbines without first demonstrating, through site-
specific quantitative studies designed and conducted in consultation with the resource
agencies, that turbine passage at these dams will not cause “significant injury and/or
mortality (immediate or delayed)” to adult shad. Defendants have not conducted any
site-specific quantitative studies on the effects of turbine passage on adult shad at

Lockwood dam.
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41. Defendants have thus far refused to either (a) install devices to assure that
adult salmon and adult shad will not swim through turbines or (b) shut down their
turbines during salmon and shad migration seasons. Neither NextEra, NextEra Maine,
nor Merimil has installed effective devices to divert salmon and shad away from its dam
turbines.

PLAINTIFFS HAVE STANDING TO BRING THIS SUIT

42. Paragraphs 43 through 46 apply to both Counts I and II.

43. Plaintiffs have members who have been very active in efforts to preserve
Atlantic salmon in the Kennebec and Androscoggin Rivers. For example, Plaintiffs’
members have successfully petitioned and sued the Services to include the salmon
population of the Kennebec in the GOM DPS, were instrumental in securing the
designation of the Androscoggin salmon population as part of the GOM DPS, have for
years advocated before federal and state agencies for better salmon passage at
Defendants’ dams, and regularly monitor the water quality of the two rivers. Plaintiffs
have members who have also advocated for better shad passage at Defendants’ dams.

44. Plaintiffs have members who are interested in maintaining the natural
biodiversity of the Kennebec and Androscoggin Rivers and their environs. Plaintiffs
have members who live near, own property near, and recreate on and near the Kennebec
and Androscoggin Rivers and Merrymeeting Bay. Plaintiffs have members who, among
other activities, kayak on, canoe on, fish in, walk and hike along, lead guided trips on,
and enjoy observing and photographing aquatic life and wildlife in and around the
Kennebec and Androscoggin Rivers and Merrymeeting Bay. Their enjoyment of these

activities is impaired by the diminution of the size and health of the Atlantic salmon
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populations of these rivers, and by the diminution of the size and health of the shad
population.

45. Plaintiffs’ members enjoy and in many ways receive great value from the
presence of wild Atlantic salmon and shad and want the numbers of these fish in the
Kennebec and Androscoggin Rivers to be as plentiful as possible. They also want the
Kennebec and Androscoggin River populations of salmon to eventually recover to the
point of no longer being endangered. The dearth of Atlantic salmon and shad in the
rivers diminishes plaintiffs’ members’ use and enjoyment of the rivers. If Atlantic
salmon were populous enough in the Kennebec and Androscoggin Rivers, Plaintiffs’
members would fish for and eat that salmon. They cannot do so now because the fish are
endangered. Recovery of Atlantic salmon and shad in the rivers would increase
economic opportunities for Plaintiffs’ members because there would be a greater demand
for guided trips that they could lead, whether for paddling, fishing, fish-spotting, or
photography, for example.

46. Defendants’ dam operations are directly responsible for depressing Atlantic
salmon populations in the Kennebec and Androscoggin Rivers. Defendants’ dams are a
leading cause of the near extinction of Atlantic salmon in these rivers and of the fish’s
presence on the Endangered Species List. If Defendants complied with the Endangered
Species Act, and with the water quality certifications for their dams on the Kennebec,
there would be more Atlantic salmon in the Kennebec and Androscoggin Rivers and the
chance of the rivers’ salmon population recovering would be improved. Moreover,
preservation and restoration of the salmon’s critical habitat in and along the Kennebec

and Androscoggin Rivers would improve the health, biodiversity, and sustainability of
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these natural areas in which Plaintiffs’ members have recreational, aesthetic, and
economic interests. In addition, if Defendants complied with the water quality
certifications for their dams on the Kennebec, there would be more shad in the Kennebec
River and the chance of the river’s shad population recovering would be improved.
DEFENDANTS CAN ACHIEVE COMPLIANCE WITH THE

ESA AND THEIR CWA WATER QUALITY CERTIFICATIONS IN A MANNER
THAT IS CONSISTENT WITH THE TERMS OF THEIR FERC LICENSES

47. Paragraphs 48 through 51 apply to both Counts I and II.

48. Relief in this case can be fashioned in a manner that is consistent with the
FERC licenses issued for the operation of Defendants’ dams.

49. Since the CWA water quality certifications are part of the FERC licenses for
the three Kennebec River dams, compliance with the certifications’ ban on the passage of
adult salmon and adult shad through the dams’ turbines is required by the FERC licenses.

50. Moreover, there are a number of ways for Defendants to comply with their
Kennebec water quality certifications and reduce their unlawful “take” of salmon in a
manner consistent with the continued operation of these dams under the provisions of
their FERC licenses. For example, Defendants can stop their turbines during salmon
migration season to prevent the fish from swimming into the spinning turbine blades.
This can be done without having to modify the FERC licenses for any of these dams. In
fact, other dam owners stop their turbines in order to provide safe passage for migrating
fish.

51. Defendants can also be ordered to apply for an incidental take permit under
the ESA. Development of a “habitat conservation plan” (“HCP”) to protect endangered

species is a key component of an ITP application. Defendants have indicated they intend
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to apply for an ITP, but they take the position that there is no deadline by which they
must complete the HCP or apply for the ITP. Given, among other things, (a) Defendants’
ongoing unlawful take of endangered Kennebec and Androscoggin River Atlantic
salmon, (b) the dire condition of these Atlantic salmon populations and the risk that the
fish will soon become extinct, and (¢) Defendants’ failure to take meaningful steps to
protect salmon, despite years of warning that the ESA listing was forthcoming, Plaintiffs
believe Defendants must be put on an enforceable schedule for submitting their ITP
applications. Such an order would have no effect on Defendants’ ability to operate in a
manner consistent with their FERC licenses.

REFLIEF REQUESTED

Plaintiffs request that this Court:

a. Declare Defendants to be violating the take prohibition of the Endangered
Species Act at their dams on the Kennebec and Androscoggin Rivers;

b. Declare Defendants to be violating their Clean Water Act water quality
certifications for their dams on the Kennebec River;

c. For the Kennebec River dams, order Defendants to comply with the water
quality certification provisions that prohibit passing adult Atlantic salmon and adult shad
through turbines without first demonstrating, through site-specific quantitative studies
designed and conducted in consultation with resource agencies, that turbine passage will
not result in significant injury and/or mortality (immediate or delayed);

d. Order Defendants to apply for an ITP according to a specified schedule, and to
(1) prevent Atlantic salmon from swimming into operating turbines at their dams on the

Kennebec and Androscoggin Rivers unless authorized by an ITP or ITS and (2)
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implement other appropriate measures to comply with the ESA’s take prohibition
pending the issuance of any I'TP or ITS;

e. Award costs of litigation (including reasonable attorney and expert witness
fees), as provided for in 33 U.S.C. § 1365(d);

f. Order such other relief as the Court deems appropriate.

Dated: January 31, 2011

/s/ /s/
David A. Nicholas Bruce M. Merrill
20 Whitney Road 225 Commercial Street Suite 501
Newton, Massachusetts 02460 Portland, Maine 04101
(617) 964-1548 (207) 775-3333
dnicholas@yverizon.net mainelaw(@maine.rr.com

Joshua R. Kratka

Charles C. Caldart

(Pro hac vice application to be filed)
National Environmental Law Center
44 Winter Street, 4th Floor

Boston, Massachusetts

(617) 747-4333
josh.kratka@verizon.net
ccenelc@aol.com
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Ex.9

UNITED STATES DISTRICT COURT
DISTRICT OF MAINE

FRIENDS OF MERRYMEETING BAY and
ENVIRONMENT MAINE,

Plaintiffs,
Civil Action No.
V.

BROOKFIELD RENEWABLE POWER, INC.
and HYDRO KENNEBEC, LLC,

Defendants.

COMPLAINT

INTRODUCTION

1. Defendants Brookfield Renewable Power, Inc. and Hydro Kennebec LLC are
violating the federal Endangered Species Act (“ESA”), 16 U.S.C. § 1531 et seq., by
killing, harming, and harassing endangered Atlantic salmon at their Hydro Kennebec
hydroelectric dam on the Kennebec River. Defendants are, in ESA parlance, illegally
“taking” this endangered species. More specifically, Defendants’ dam: kills and injures
salmon with its rotating turbine blades when the fish try to pass through them; impedes
upstream and downstream salmon passage, which prevents salmon from gaining access to
significant amounts of spawning and rearing habitat; alters the natural habitat to such a
degree that the essential behavior patterns of the fish are significantly impaired; and has
other deleterious effects on the salmon.

2. The ESA allows the National Marine Fisheries Service (“NMFS”’) and United

States Fish and Wildlife Service (“USFWS”) (collectively, the “Services”), under certain
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circumstances, to authorize an otherwise prohibited taking of an endangered species if
such taking is “incidental” to, and not the purpose of, the carrying out of an otherwise
lawful activity. 16 U.S.C. § 1539(a)(1)(B). Defendants do not have authorization from
the Services to commit an “incidental take” of salmon at Hydro Kennebec dam.

3. Defendants are also violating the federal Clean Water Act (“CWA”) water
quality certification issued for their Kennebec River dam. This certification prohibits
Defendants from allowing downstream-migrating adult salmon and adult shad to pass
through the turbines of the dam unless Defendants have conducted a studies proving that
such passage does not result in significant injury or mortality. Although Defendants are
allowing adult salmon and adult shad to pass through their turbines, they have not
conducted the requisite study. Plaintiffs believe such a study would show that turbine
passage results in significant injury and mortality, as other studies have shown.

4. Neither the federal nor state government has taken enforcement action against
Defendants to redress these violations. However, Congress authorized citizens to bring
“citizen suits” in United States District Courts to enforce the ESA and CWA directly
against violators. 16 U.S.C. § 1540(g) (ESA citizen suit provision); 33 U.S.C. § 1365
(CWA citizen suit provision).

5. Defendants’ dam is a major reason the Kennebec population of salmon has
declined to perilously low levels. Although they have long been aware of this fact,
Defendants have not taken a number of basic, feasible steps, such as keeping fish from
swimming into their spinning turbine blades, that would reduce the detrimental effects of

their dam on this endangered population. Without a court order directing them to so,
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Defendants will not comply expeditiously with the ESA and with their CWA water
quality certification.
PARTIES

6. Plaintiff Friends of Merrymeeting Bay (“FOMB”) is a non-profit Maine
corporation with over 400 members. FOMB is dedicated to preserving the ecological,
aesthetic, historical, recreational, and commercial values of Maine’s Merrymeeting Bay
and its watershed, which includes the Kennebec River. FOMB accomplishes its mission
through research, advocacy, land conservation, education, and litigation.

7. Plaintiff Environment Maine is a non-profit Maine corporation. Itis a
statewide environmental organization that advocates for clean air, clean water, and
preservation of Maine’s natural resources on behalf of approximately 3,460 citizen
members from across the state of Maine. Among other activities, Environment Maine
researches and distributes analytical reports on environmental issues, advocates before
legislative and administrative bodies, engages in litigation when necessary, and conducts
public education.

8. Defendant Brookfield Renewable Power, Inc. (“Brookfield”), either in its own
name or through a subsidiary, owns and operates Hydro Kennebec dam on the Kennebec
River. Brookfield operates, and exercises fundamental control over, this dam.
www.brookfieldpower.com/ Global/5/documents/relatedlinks/1699.pdf.

Brookfield is itself a wholly-owned subsidiary of Brookfield Asset Management, a

Toronto-based conglomerate.
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9. The Federal Energy Regulatory Commission (“FERC”) license for Hydro
Kennebec dam is in the name of defendant Hydro Kennebec LLC. Hydro Kennebec LLC
operates Hydro Kennebec dam.

JURISDICTION AND VENUE

10. Subject matter jurisdiction is conferred upon this Court by 16 U.S.C. §
1540(g)(1) (ESA citizen suit provision), 33 U.S.C. § 1365(a) (CWA citizen suit
provision), and 28 U.S.C. § 1331 (federal question jurisdiction). Venue lies within this
District pursuant to 16 U.S.C. § 1540(g)(3)(A) (ESA venue provision), 33 U.S.C.
1365(c)(1) (CWA venue provision), and 28 U.S.C. § 1391(e) (federal venue provision).

11. Plaintiffs gave Defendants notice of the violations alleged in this Complaint
more than 60 days prior to commencement of this lawsuit by a letter addressed and
mailed to: Brookfield’s Chief Operating Office for U.S. Operations, Kim Osmars, and
the Managers of Brookfield New England and Hydro Kennebec LLC, Craig Laurie and
Mark Brown. A copy of this letter is attached as Exhibit 1 and incorporated by reference
herein. Copies of the notice letter were mailed to (a) Defendants’ registered agents, (b)
the Secretaries of Commerce and Interior, (¢) the Administrator of the U.S.
Environmental Protection Agency (“EPA”) and the Regional Administrator of the EPA
for New England, (d) the Acting Commissioner of the Maine Department of
Environmental Protection, and (e) Brian Stetson of Brookfield. The notice letters satisfy
the pre-suit notice requirements of 16 U.S.C. 1540 § (g)(2)(A)(i) (ESA) and 33 U.S.C. §

1365(b)(1)(A) (CWA).
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FACTUAL BACKGROUND

The Life Cycle Of Atlantic Salmon.

12. Atlantic salmon are anadromous, meaning they are born in fresh water,
migrate to the ocean, and then return to fresh water to spawn.

13. In late autumn, female Atlantic salmon deposit eggs in a series of nests
(called “redds”) in a stream or river bed. Once the eggs are fertilized by spawning adult
male salmon, the female salmon uses her tail to cover those eggs with gravel. After
spawning, adult salmon, called “kelts,” return to the ocean in early winter or the
following spring. Eggs hatch in March or April; at this point the newborn fish are
referred to as “alevin” or “sac fry.” Three to six weeks after hatching, alevins emerge
from their redds seeking food, and are at that point called “fry.” Fry quickly develop into
“parr,” with camouflaging vertical stripes. They feed and grow for one to three years in
their native streams or rivers before becoming “smolts.” Smolts are silver colored and
approximately six inches long. In the spring, the body chemistry of smolts change and
they are able to enter salt water. Smolts migrate to the ocean where they develop over
two to three years into mature salmon weighing 8 to 25 pounds. Mature adult salmon
begin returning in the spring to their native streams to repeat the spawning cycle.
Atlantic salmon are capable of spawning and completing this cycle several times.

There Are Almost No Atlantic Salmon Returning To The Kennebec River.

14. The Maine Atlantic Salmon Commission (“MASC”) monitors the abundance
and status of Atlantic salmon in many Maine rivers. On the Kennebec River, MASC
traps and counts returning adult salmon at the lower-most dam, Lockwood dam. This

trapping and counting is conducted annually, typically between May and November.
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15. Historically, the Kennebec and Androscoggin Rivers, which share a common
estuary, Merrymeeting Bay, had the largest Atlantic salmon runs in the United States,
estimated at more than 100,000 adults each year. Now, according to the recent annual
surveys done by MASC, the number of adult Atlantic salmon returning to the Kennebec
River each year is dangerously low. In 2010, 5 adult salmon returned to the Kennebec
River; in 2009, 29 returned; in 2008, 22 returned; in 2007, 16 returned; in 2006, 15
returned.

COUNT 1

DEFENDANTS ARE VIOLATING
THE ENDANGERED SPECIES ACT

16. Plaintiffs reallege and incorporate by reference paragraphs 1 through 15.

The Kennebec Population Of Atlantic Salmon
Is On The Endangered Species List.

17. In enacting the Endangered Species Act, Congress expressly found that
species of fish, wildlife, and plants in danger of or threatened with extinction are of
“esthetic, ecological, educational, historical, recreational, and scientific value to the
Nation and its people.” 16 U.S.C. § 1531(a)(3). Congress stated that the purposes of the
ESA “are to provide a means whereby the ecosystems upon which endangered species
and threatened species depend may be conserved [and] to provide a program for the
conservation of such endangered and threatened species...” 16 U.S.C. § 1531(b). By
enacting the Endangered Species Act, Congress intended protection of endangered
species to be afforded the highest of priorities. Under the ESA, an “endangered species”
is a species of animal or plant (other than certain dangerous insect pests) which is in
danger of extinction throughout all or a significant portion of its range. 16 U.S.C. §

1532(6).
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18. The Secretary of Commerce (for endangered species in the ocean) and the
Secretary of the Interior (for all other species) are responsible for administering and
implementing the ESA, with the Services acting on their behalf. Because Atlantic
salmon are anadromous, the Secretaries (and thus the Services) share responsibility for
managing the protection of these fish under the ESA.

19. In 2000, the Services issued a rule listing the Gulf of Maine Distinct
Population Segment (“GOM DPS”) of Atlantic salmon as “endangered” because it is in
danger of becoming extinct. At that time, the Services included the salmon populations
of seven rivers in Down East Maine in the description of the endangered GOM DPS, but
did not include the Kennebec River salmon population in this listing.

20. In 2005, Plaintiff Friends of Merrymeeting Bay, Douglas Watts (a member of
Plaintiff FOMB) and others filed a petition with the Services asking them to include
Kennebec salmon in the GOM DPS. Although a federal “biological review team” found
that the Kennebec salmon population should be included in the GOM DPS, along with
the Androscoggin and Penobscot River salmon populations, and published this finding in
the “2006 Status Review for Anadromous Atlantic Salmon in the United States,” by mid-
2008 the Services still had not ruled on the petition. On May 12, 2008, Mr. Watts,
FOMB, and other conservation groups sued the Services to obtain a ruling on the petition.
On September 3, 2008, the Services did rule on the petition, proposing to include the
Kennebec, Androscoggin, and Penobscot River salmon populations in the GOM DPS. 73
Fed. Reg. 51,415 (September 3, 2008). On June 19, 2009, the Services issued a final rule

including the salmon populations of all three rivers in the listed GOM DPS, thereby
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formally designating these populations as endangered under the ESA. 74 Fed. Reg.
29,344 (June 19, 2009).

21. On that same day, NMFS issued a final rule designating “critical habitat™ for
the Kennebec, Androscoggin, and Penobscot salmon — i.e., habitat “essential to the
conservation of the species” and “which may require special management considerations
or protection.” 16 U.S.C. § 1532(5)(A)(i). The portion of the Kennebec River where
Hydro Kennebec dam is located and those portions affected by the dam are part of that
critical habitat. 74 Fed. Reg. 29,300 (June 19, 2009).

“Take” Of An Endangered Species Is Prohibited
By The Endangered Species Act.

22. Section 9 of the ESA makes it unlawful for any person to “take” an
endangered species unless authorized to do so by the federal government. 16 U.S.C. §
1538(a)(1)(b).

23. Under the ESA, the term “take” means “to harass, harm, pursue, hunt, shoot,
kill, trap, or collect, or to attempt to engage in any such conduct.” 16 U.S.C. § 1532(19).
By USFWS regulation:

Harass in the definition of “take” in the Act means an intentional or negligent act

or omission which creates the likelihood of injury to wildlife by annoying it to

such an extent as to significantly disrupt normal behavioral patterns which
include, but are not limited to, breeding, feeding, or sheltering. [and]

Harm in the definition of “take” in the Act means an act which actually kills or

injures wildlife by significantly impairing essential behavioral patterns, including

breeding, feeding, or sheltering.
50 C.F.R. § 17.3.

24. A NMFS regulation further defines “harm” as including habitat modification

where a causal link is established between such modification and injury or death of a
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listed species. 40 C.F.R. § 222.102. In publishing that rule, NMFS listed the following
among its examples of activities that may modify habitat and thus cause a take:

1. Constructing or maintaining barriers that eliminate or impede a listed species’
access to habitat or ability to migrate;

* * *

4. Removing or altering rocks, soil, gravel, vegetation or other physical structures
that are essential to the integrity and function of a listed species’ habitat;

* * *

5. Removing water or otherwise altering streamflow when it significantly impairs
spawning, migration, feeding or other essential behavior patterns; [and]

* * *

7. Constructing or operating dams or water diversion structures with inadequate
fish screens or fish passage facilities in a listed species’ habitat...

64 Fed. Reg. 60,727, 60,730 (Nov. 8, 1999).

25. When a federally licensed activity — such as operating a hydroelectric dam —
causes a take, the licensee may receive authorization under the ESA to continue the
activity in one of two ways. One is to apply for and obtain an “incidental take permit”
(“ITP”) pursuant to Section 10 of the ESA, 16 U.S.C § 1539. The other is to obtain an
“incidental take statement” (“ITS”) pursuant to Section 7 of the ESA, 16 U.S.C. §1536;
see 50 C.F.R. § 402.14. A take is considered “incidental” when the purpose of the
activity is not to take an endangered species, but rather to conduct some otherwise lawful
activity that incidentally results in a take. 16 U.S.C. § 1539(a)(1)(B); 50 C.F.R. § 402.02.
An ITP can require that the holder of the ITP “minimize and mitigate the impacts of” the
taking “to the maximum extent practicable.” 16 U.S.C. § 1539(a)(2) (B)(2). Similarly,
an ITS can require that “reasonable and prudent measures” be taken to “minimize” the

impact of a take. 16 U.S.C. § 1536(b)(4)(ii). An ITP is not authorized unless certain
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specified conditions are met. Among these is that the take “will not appreciably reduce
the likelihood of survival and recovery of the species in the wild.” 16 U.S.C. §
1539(a)(2)(B)(4). Similarly, an ITS is not authorized if the licensed activity is “likely to
jeopardize the continued existence of any endangered species...or result in the
destruction or adverse modification of habitat [critical to the species]...” 16 U.S.C. §
1536(a)(2) and (b)(4)(B).

26. The citizen suit provision of the ESA grants jurisdiction to United States
District Courts to issue orders enjoining violations of the Act (such as the unauthorized
taking of an endangered species) and authorizes an award of costs of litigation (including
reasonable attorney and expert witness fees). 16 U.S.C. § 1540(g)(1) and (4).

Defendants Are Taking Atlantic Salmon
In Violation Of Section 9 Of The ESA.

27. Defendants’ Hydro Kennebec dam harasses, harms, and kills — and thus
“takes” — Atlantic salmon in a number of ways. Among these are the following:

a. The dam’s turbines kill and injure out-migrating salmon when the salmon
attempt to pass through them.

b. The dam severely limits upstream passage of salmon, preventing access to
significant amounts of spawning and rearing habitat.

c. Facilities meant to allow the salmon to pass around or through the dam cause
delays in passage, resulting in incremental losses of salmon smolts, pre-spawn adults, and
adults.

d. The dam is a barrier to the migration of other fish whose presence is necessary

for the salmon to complete their life cycle.

10
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e. The dam adversely alters predator-prey assemblages, such as the ability of the
salmon to detect and avoid predators.

f. The dam creates slow-moving impoundments in formerly free-flowing reaches.
These altered habitats are less suitable for spawning and rearing of salmon and contribute
to the dam’s significant impairment of essential behavior patterns of the salmon. In
addition, these conditions may favor non-native competitors at the expense of the native
salmon.

g. The dam results in adverse hydrological changes, adverse changes to stream
and river beds, interruption of natural sediment and debris transport, and changes in water
temperature, all of which contribute to the dam’s significant impairment of essential
behavior patterns.

28. Defendants have neither an incidental take permit nor an incidental take
statement authorizing their take of Atlantic salmon at Hydro Kennebec dam. Defendants’
take of Atlantic salmon therefore violates Section 9(a)(1)(B) of the ESA, 16 U.S.C. §
1538(a)(1)(B). Defendants have been violating the Section 9 take prohibition since the
day Kennebec salmon were included in the GOM DPS and thus designated as endangered
under the ESA.

29. In their decision to include the Kennebec River population of Atlantic salmon
on the Endangered Species List, the Services found dams on that river play a major role
in imperiling the salmon. The Services stated: “The National Research Council stated in
2004 that the greatest impediment to self-sustaining Atlantic salmon populations in
Maine is obstructed fish passage and degraded habitat caused by dams ... Dams are

known to typically kill or injure between 10 and 30 percent of all fish entrained at

11



Case 1:11-cv-00035-GZS Document 1  Filed 01/31/11 Page 12 of 20 PagelD #: 12

turbines [cite omitted]. With rivers containing multiple hydropower dams, these
cumulative losses could compromise entire year classes of Atlantic salmon ... Thus,
cumulative losses at passage facilities can be significant ... Dams remain a direct and
significant threat to Atlantic salmon.” 74 Fed. Reg. at 29362. Similarly, the Services
stated: “Dams are among the leading causes of both historical declines and contemporary
low abundance of the GOM DPS of Atlantic salmon [cite omitted].” The Services also
stated that the “effects [of dams] have led to a situation where salmon abundance and
distribution has been greatly reduced, and thus the species is more vulnerable to
extinction ... Therefore, dams represent a significant threat to the survival and recovery
of the GOM DPS.” 74 Fed. Reg. at 29366-29367.

COUNT II

DEFENDANTS ARE VIOLATING
THE CLEAN WATER ACT WATER QUALITY CERTIFICATION

30. Plaintiffs reallege and incorporate by reference paragraphs 1 through 29.

Clean Water Act Water Quality Certifications Are Designed
To Maintain Compliance With Water Quality Standards.

31. Congress declared the objective of the Clean Water Act “is to restore and
maintain the chemical, physical, and biological integrity of the Nation’s waters.” 33
U.S.C. § 1251(a).

32. Under Section 401 of the CWA, 33 U.S.C. § 1341, hydroelectric dams must
obtain a state “water quality certification” before they may obtain a license to operate
from the Federal Energy Regulatory Commission. This water quality certification
becomes a condition of the FERC license. 33 U.S.C. § 1341(d).

33. A water quality certification must contain conditions that ensure the licensed

activity will not violate or prevent attainment of state water quality standards or other

12



Case 1:11-cv-00035-GZS Document 1  Filed 01/31/11 Page 13 of 20 PagelD #: 13

state water quality requirements. 33 U.S.C. § 1341(d). Water quality standards define
the minimum water quality that must be maintained within a waterbody. Water quality
standards designate the uses to be sustained within the waterbody (such as habitat for fish
or other aquatic life) and establish criteria to protect those uses. 33 U.S.C. § 1313; 40
C.F.R.§ 131.2.

34. The citizen suit provision of the CWA authorizes citizens to enforce water
quality certifications in United States District Court. 33 U.S.C. § 1365(a) and (f)(5). The
Court is authorized to award costs of litigation (including reasonable attorney and expert
witness fees). 33 U.S.C. § 1365(d).

Defendants Are Violating The Water Quality
Certification Issued For Hydro Kennebec Dam.

35. Defendants are violating the water quality certification issued for Hydro
Kennebec dam. Specifically, Defendants are violating the following provision:

INTERIM DOWNSTREAM FISH PASSAGE: The applicant [dam owner] shall
continue and where needed improve existing operational measures to diminish
entrainment, allow downstream passage, and eliminate significant injury to out-
migrating anadromous fish in accordance with the terms of the KHDG [Kennebec
Hydro Developers Group] Settlement Agreement.

The KHDG Settlement Agreement, in turn, provides:

In the event that adult shad and/or adult Atlantic salmon begin to inhabit the
impoundment above the [dam], and to the extent that [the dam owner] desires to
achieve interim downstream passage of out-migrating adult Atlantic salmon
and/or adult shad by means of passage through turbine(s), [the dam owner] must
first demonstrate through site-specific quantitative studies designed and
conducted in consultation with the resource agencies [which include the National
Marine Fisheries Service and the U.S. Fish and Wildlife Service], that passage
through turbine(s) will not result in significant injury and/or mortality (immediate
or delayed).

36. In every year from 2006 forward, and in previous years, adult salmon

returning from the ocean have been trapped below the Lockwood dam (the most
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downstream dam on the Kennebec River) and transported in trucks upstream to the Sandy
River, a tributary that joins the Kennebec River upstream of Weston dam, which is
located two dams above Hydro Kennebec dam. After spawning, these salmon attempt to
“out-migrate” down the Kennebec toward the sea. During this out-migration, the adult
salmon inhabit the impoundments above Hydro Kennebec dam.

37. Defendants have not demonstrated, through site-specific quantitative studies
designed and conducted in consultation with the resource agencies, that passage through
turbines at Hydro Kennebec dam will not cause “significant injury and/or mortality
(immediate or delayed)” to adult salmon. In fact, neither of the Defendants has
conducted any site-specific quantitative studies on the effects of turbine passage on adult
salmon at Hydro Kennebec dam.

38. However, Defendants achieve (or attempt to achieve) downstream passage of
adult salmon through Hydro Kennebec dam’s turbines.

39. The shad population in the Kennebec River is low. Starting in 2010, adult
shad have been trapped below Lockwood dam and transported in trucks to a point in the
Kennebec River below Shawmut dam, which is the dam immediately upstream of Hydro
Kennebec dam. Like salmon, shad out-migrate down the Kennebec after spawning.
Defendants have likewise chosen to pass (or attempt to pass) these adult shad through the
Hydro Kennebec dam turbines without first demonstrating, through site-specific
quantitative studies designed and conducted in consultation with the resource agencies,
that turbine passage will not cause “significant injury and/or mortality (immediate or

delayed)” to adult shad. Neither of the Defendants has conducted a site-specific
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quantitative study on the effects of turbine passage on adult shad at Hydro Kennebec
dam.

40. Defendants have thus far refused to either (a) install devices to assure that
adult salmon and shad will not swim through turbines or (b) shut down their turbines
during salmon and shad migration seasons. Defendants have installed a diversionary
device at Hydro Kennebec dam, but that device is not effective at preventing salmon and
shad from swimming through turbines at that dam.

PLAINTIFFS HAVE STANDING TO BRING THIS SUIT

42. Paragraphs 43 through 46 apply to both Counts I and II.

43. Plaintiffs have members who have been very active in efforts to preserve
Atlantic salmon in the Kennebec River. For example, Plaintiffs’ members have
successfully petitioned and sued the Services to include the salmon population of the
Kennebec in the GOM DPS, have for years advocated before federal and state agencies
for better salmon passage at Hydro Kennebec and other dams, and regularly monitor the
water quality of the Kennebec River. Plaintiffs have members who have also advocated
for better shad passage at Hydro Kennebec.

44. Plaintiffs have members who are interested in maintaining the natural
biodiversity of the Kennebec River and its environs. Plaintiffs have members who live
near, own property near, and recreate on and near the Kennebec River and Merrymeeting
Bay. Plaintiffs have members who, among other activities, kayak on, canoe on, fish in,
walk and hike along, lead guided trips on, and enjoy observing and photographing

aquatic life and wildlife in and around the Kennebec River and Merrymeeting Bay. Their
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enjoyment of these activities is impaired by the diminution of the size and health of the
Atlantic salmon and shad population in the Kennebec River.

45. Plaintiffs’ members enjoy and in many ways receive great value from the
presence of wild Atlantic salmon and shad and want the numbers of wild salmon in the
Kennebec River to be as plentiful as possible. They also want the Kennebec River
population of salmon to eventually recover to the point of no longer being endangered.
The dearth of Atlantic salmon and shad in the river diminishes Plaintiffs’ members’ use
and enjoyment of the river. If Atlantic salmon were populous enough in the Kennebec
River, Plaintiffs’ members would fish for and eat that salmon. They cannot do so now
because the fish are endangered. Recovery of Atlantic salmon and shad in the rivers
would increase economic opportunities for Plaintiffs’ members because there would be a
greater demand for guided trips that they could lead for paddling, fishing, fish-spotting,
or photography, and for other purposes.

46. Defendants’ dam operations are directly responsible for depressing Atlantic
salmon populations in the Kennebec River. Defendants’ dam is a leading cause of the
near extinction of Atlantic salmon in the Kennebec River and of the fish’s presence on
the Endangered Species List. If Defendants complied with the Endangered Species Act,
and with the water quality certification for Hydro Kennebec dam, there would be more
Atlantic salmon in the Kennebec River and the chance of the river’s salmon population
recovering would be improved. Moreover, preservation and restoration of the salmon’s
critical habitat in and along the Kennebec River would improve the health, biodiversity,
and sustainability of these natural areas in which Plaintiffs’ members have recreational,

aesthetic, and economic interests. In addition, if Defendants complied with the water
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quality certification for their dam, there would be more shad in the Kennebec River and
the chance of the river’s shad population recovering would be improved.
DEFENDANTS CAN ACHIEVE COMPLIANCE WITH THE

ESA AND THEIR CWA WATER QUALITY CERTIFICATION IN A MANNER
THAT IS CONSISTENT WITH THE TERMS OF THE FERC LICENSE

47. Paragraphs 48 through 53 apply to both Counts I and II.

48. Relief in this case can be fashioned in a manner that is consistent with the
FERC license issued for the operation of Hydro Kennebec dam.

49. Since the CWA water quality certification is part of the FERC license for
Hydro Kennebec dam, compliance with the certification’s ban on the passage of adult
salmon and shad through the dam’s turbines is required by the FERC license.

50. Moreover, there are a number of ways for Defendants to comply with the
water quality certification and reduce their unlawful “take” of salmon in a manner
consistent with the continued operation of their dam under the provisions of the FERC
license. For example, Defendants can stop the turbines during salmon migration season
to prevent the fish from swimming into the spinning turbine blades. This can be done
without having to modify the FERC license. In fact, other dam owners stop their turbines
in order to provide safe passage for migrating fish.

51. Defendants have indicated they do not intend to apply for an incidental take
permit, but, rather, intend to obtain an incidental take statement pursuant to Section 7 of
the ESA, 16 U.S.C. § 1536(b)(4). The ESA directs all federal agencies to work to
conserve endangered species and to use their authorities to further the purposes of the

ESA. Section 7 of the ESA, entitled “Interagency Cooperation,” is the mechanism
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designed to ensure the actions taken by federal agencies, including those they fund or
authorize, do not jeopardize the existence of any listed species.

52. Under Section 7, federal agencies must consult with the Services when any
action the agency intends to carry out, fund, or authorize (such as through a federal
license) may affect a listed endangered species. One of the first steps in consultation is
the preparation of a “biological assessment” (“BA”). 16 U.S.C. § 1536(c). One of the
purposes of a BA is to help make the determination whether a proposed activity “is likely
to adversely affect” listed species or their critical habitat. Id. The federal licensee may be
designated to prepare the BA, though ultimate responsibility for the BA lies with the
agency issuing the license. If the agency determines through a BA that its action is likely
to adversely affect a listed species, the agency is required to submit to the Services a
request for consultation. 16 U.S.C. § 1536(a) and (b). This process can result in the
issuance of an incidental take statement, so long as the activity to be authorized is not
“likely to jeopardize the continued existence of any endangered species...or result in the
destruction or adverse modification of habitat [critical to the species]...” 16 U.S.C. §
1536(a)(2) and (b)(4)(B). AnITS, if issued, “specifies those reasonable and prudent
measures that the Secretary considers necessary or appropriate to minimize” the impact
of an activity on endangered species, and “sets forth the terms and conditions...that must
be complied with by...the applicant [for a federal license]...to implement” those
measures. 16 U.S.C. § 1536(b)(4)(i1) and (iv).

53. Defendants have indicated that they will attempt to obtain an ITS by applying
to amend the FERC license for Hydro Kennebec dam, which would trigger the Section 7

consultation process. Defendants have asked FERC that they be designated to prepare the
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biological assessment. Given, among other things, (a) Defendants’ ongoing unlawful take
of endangered Kennebec River salmon, (b) the dire condition of the Atlantic salmon
population and the risk that the fish will soon become extinct, and (¢) Defendants’ failure
to take meaningful steps to protect salmon, despite years of warning that the ESA listing
was forthcoming, Plaintiffs believe Defendants must be put on an enforceable schedule
for preparing the BA in the event they are designated to be the parties to prepare it. Such
an order would have no effect on Defendants’ ability to operate in a manner consistent
with their FERC license.

RELIEF REQUESTED

Plaintiffs request that this Court:

a. Declare Defendants to be violating the take prohibition of the Endangered
Species Act at Hydro Kennebec dam;

b. Declare Defendants to be violating their Clean Water Act water quality
certification for Hydro Kennebec dam;

c. Order Defendants to comply with the water quality certification provisions that
prohibit passing adult Atlantic salmon and adult shad through turbines without first
demonstrating through site-specific quantitative studies, designed and conducted in
consultation with resource agencies, that turbine passage will not result in significant
injury and/or mortality (immediate or delayed);

d. Order Defendants to prepare a BA according to a specified schedule, and to (1)
prevent Atlantic salmon from swimming into operating turbines at Hydro Kennebec dam
unless authorized by an ITP or ITS and (2) implement other appropriate measures to

comply with the ESA’s take prohibition pending the issuance of any ITP or ITS;
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e. Award costs of litigation (including reasonable attorney and expert witness
fees), as provided for in 33 U.S.C. § 1365(d);

f. Order such other relief as the Court deems appropriate.

Dated: January 31, 2011

/s/ /s/
David A. Nicholas Bruce M. Merrill
20 Whitney Road 225 Commercial Street Suite 501
Newton, Massachusetts 02460 Portland, Maine 04101
(617) 964-1548 (207) 775-3333
dnicholas@yverizon.net mainelaw(@maine.rr.com

Joshua R. Kratka

Charles C. Caldart

(Pro hac vice application to be filed)
National Environmental Law Center
44 Winter Street, 4th Floor

Boston, Massachusetts

(617) 747-4333
josh.kratka@verizon.net
ccenelc@aol.com
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Ex. 10

Opinion of Randy Bailey
1.0 Introduction

For this report, I was asked to evaluate the impacts of four dams on the Kennebec River
(Lockwood, Hydro Kennebec, Shawmut, and Weston) and three dams on the Androscoggin
River (Brunswick, Pejepscot, and Worumbo) on the behavior, habitat, and mortality to adult and
juvenile Atlantic salmon which are listed as Endangered under the auspices of the Endangered
Species Act (ESA). I was also asked to assess the impacts that these dams have on the recovery
potential of the Gulf of Maine Distinct Population Segment (GOM DPS) of Atlantic salmon in
general; suggest a list of interim measures that could be implemented immediately or in the very
near future to mitigate the dams’ impacts on salmon; and generally evaluate why it is important
to the conservation of the species to begin implementation of concrete measures to avoid or
reduce the mortality levels associated with the projects’ infrastructure and operations. For the
Kennebec River dams, I was asked to evaluate whether adult Atlantic salmon and American shad
are present above the dams and whether any scientifically defensible, quantitative, site-specific
studies have been conducted to assess the impacts of these dams on Atlantic salmon and
American shad adults passing through turbines.

This report is divided into sections. Section 1 is the introduction which outlines the issues
addressed in this report and explains its format. Section 2 contains a brief summary of my
education, experience, and qualifications. Section 3 contains a brief summary of my assessment
of the status of the Atlantic salmon populations in the Kennebec and Androscoggin rivers.
Section 4 contains a brief background history on why the Atlantic salmon in these two rivers
were listed, as well as some information on the Principal Component Elements (PCE’s) of
spawning and rearing habitats and migration corridors that will form the basis for developing a
recovery plan for the conservation of the species. Section 4 also contains the list of factors I
used to assess the impacts of each individual dam. These factors are directly related to my
assessment of whether death, injury, or adverse change in habitat or fish behavior has been
occurring at each dam. Section 5 contains a brief summary of my conclusions regarding the
dams’ impacts on downstream migration of Atlantic salmon smolts and kelts (post spawning
adults returning to the ocean), impacts on upstream migration including blockage and/or delay in
passage, a brief summary of changes in habitats resulting from the project being in place, and a
brief evaluation of the cumulative impacts of the two series of dams on the Atlantic salmon
populations in the rivers. Section 6 contains a review of the pertinent literature regarding
mortality of fish passing through hydropower turbines and a description of the methods and flow
data used to assess what percentage of time, based on historical flow records, all of the river
flows could potentially pass through a project’s turbines during the critical migration time
periods (April — June and October — November) for Atlantic salmon. Section 7 contains the
assessment of each individual dam on the Kennebec River using the seven factors identified in

Section 4. Section 8 contains the same analysis for the three Androscoggin River dams. Section
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9 is a brief assessment of the consequences to the Atlantic salmon populations of further
delaying implementation of improvements in project operations and both upstream and
downstream fish passage. Section 10 is my evaluation comparing my experiences working with
ESA listed fish species, the associated scientific studies, and restoration efforts in California and
Oregon, with my impressions of what has been occurring in the Kennebec and Androscoggin
watersheds. A list of references cited in the report is included at the end.

2.0 Qualifications and Experience

2.1 Tam the owner and principal senior fishery scientist of my own aquatic resource consulting
firm, Bailey Environmental. My office is located at 18294 S. Scotts Lane, Oregon City, OR.

2.2 Thave 20 years of experience as a fishery biologist in various positions with the

Federal government, including 9 years as the Chief of the Fisheries Division in the Alaska
Regional Office of the U.S. Fish and Wildlife Service. In addition, I have 16 years of fishery
biology consulting experience specializing in Endangered Species Act (ESA) issues, where my
work has involved the evaluation of the impacts of human development on aquatic ecosystems,
and the evaluation of scientific studies, reports, and environmental documents related to ESA
compliance.

2.3 During my years of federal service, I was involved in numerous projects regarding
ESA-listed fish species. My work with these projects included evaluating the impacts of resource
development on listed species, planning and implementing habitat restoration projects for
anadromous salmonids in the western United States, and designing and managing field studies on
the life histories of Pacific salmon and other cold water fish species common to the west and
Alaska. In my last federal position, I served as the Fish and Wildlife Program Manager for the
Portland, Oregon, District of the U.S. Army Corps of Engineers. In this capacity, [ was
responsible for providing funding and program oversight for fish passage operations, involving
numerous ESA-listed fish species, at 11 hydroelectric dams: three main-stem Columbia River
dams and eight dams on four tributaries to the Willamette River in Oregon. In this position, I was
responsible for the updating and modernization of four fish-trapping facilities on the four
Willamette River tributaries and their associated “trap and truck” programs for ESA-listed winter
steelhead and spring Chinook salmon. I also was responsible for interagency coordination
regarding the development and implementation of an ESA Section 7 consultation for the
operation of 8 dams in the Willamette River watershed, including provision for fish passage over
the eight dams, and management of six associated genetics conservation hatchery programs.

2.4 In my consulting business, I have specialized in dealing with issues related to ESA-listed

fish species for various clients. I have helped clients with a Section 7 consultation on Southern
2



California steelhead trout; provided technical review of various ESA documents, including
biological opinions, recovery plans, and ecosystem restoration programs; provided policy
recommendations on ESA issues; assisted in the development of the biological assessment for a
consultation on operations of the California State Water Project (SWP) and the federal Central
Valley Project (CVP); developed a portion of new water quality standards for the
Sacramento/San Joaquin Delta; and provided technical review of over $500 million of habitat
restoration projects for ESA-listed salmon and steelhead in Central California. I have developed
or co-developed two ecosystem restoration plans aimed at protecting or improving conditions for
listed species: one for two tributary watersheds to the Sacramento River, and one for the impacts
of SWP and CVP operations with an estimated cost of approximately $5 billion. I believe that
my experience with Pacific salmon and steelhead are directly applicable to Atlantic salmon,
since these species have very similar life histories and habitat requirements.

2.5 Thave a B.S. in Natural Resources Management, with an emphasis in Fish and Wildlife
Management, from California Polytechnic State University, and an M.S. in Wildlife
Management, with an emphasis in Fisheries Science, from Virginia Polytechnic Institute and
State University. I am a Fellow Emeritus of the American Institute of Fishery Research
Biologists, and am a Life Member of the American Fisheries Society, where I have held various
offices and committee memberships over the past 40 years. A list of my publications is in the
attached resume.

2.6 In preparing this report, [ have personally reviewed the documents listed in the references
section of this report, and other reports associated with the dams and individual studies and a
number of the annual fish passage reports on both the Kennebec and Androscoggin rivers. Also,
I was able to tour each of the dams and have my questions answered by representatives of the
various owners/operators of the projects. In addition, I have had discussions with numerous
representatives of federal and State of Maine resource agencies involved with Atlantic salmon
and hydroelectric dams.

2.7 Ihave not testified as an expert witness within the last four years in any other case. I am
being compensated by the plaintiffs at the rate $120.00 per hour.



3.0 Status of Gulf of Maine Atlantic Salmon Distinct Population Segment (GOM DPS)

The GOM DPS was listed in 2000 and further expanded and listed as Endangered under the
authority of the ESA in 2009 (National Marine Fisheries Service and U.S. Fish and Wildlife
Service 2009). Several reasons were cited for the decision to list, including:

e The small wild population levels in all rivers containing Atlantic ,

e The dependence on a conservation hatchery program to sustain the largest individual
population in the Penobscot until restoration actions can be implemented,

e The potential to create a genetic bottleneck and reduce the level of genetic diversity in the
populations as a whole,

e The lack of sufficient geographic distribution and habitat diversity to create conditions
that would stabilize the population’s viability and allow genetic selection to continue to
operate on the population.

The National Research Council, the 2006 GOM DPS Status Review Team assembled by the
National Marine Fisheries Service, and the final rule on the listing decision all cite the presence
of dams as the single most important factor in depressing the Atlantic salmon populations in the
GOM DPS (National Research Council 2004, Fay et al. 2006, National Marine Fisheries Service
and U.S. Fish and Wildlife Service 2009). All of these sources note that historically the
combination of the Androscoggin, Kennebec, and Penobscot rivers support an adult run size
estimated at between 300,000 and 500,000 fish annually. These sources also state that the future
of the Atlantic salmon populations in Maine depends on providing access to high quality habitats
and reducing or minimizing the mortality associated with passage through dams or dam
complexes.

From an ecological standpoint, these same authors concluded that having only a single, currently
hatchery-dependent majority population in a single river (Penobscot) was untenable. They
concluded that the key to conserving the species in Maine depended on restoring robust Atlantic
salmon populations to the Androscoggin and Kennebec rivers. They noted that each watershed
has an abundance of high quality habitats in the upper portion of each watershed, albeit there are
a number of dams currently blocking volitional access by adult Atlantic salmon. They also
concluded that providing or improving adult passage at these dams was within easy reach with
current technology, and that reducing mortality of downstream migrants could be accomplished
by the installation of available, effective downstream bypass systems and by taking available,
effective measures to keep smolts and kelts from entering project turbines.

Small, remnant populations of Atlantic salmon have persisted in the lower Androscoggin and
Kennebec rivers despite all of the pollution and obstacles that existed historically. In 2010 only
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14 adults were counted in both rivers combined. However, 2011°s combined count was 110
adult fish. These populations have the potential to expand if access is provided to upstream areas
where suitable spawning and rearing habitats exist, and if safe downstream passage for smolts
and kelts is ensured.

4.0  Background Information on Development of Recovery Criteria for Habitat
Requirements and Spawning Population Levels and Factors Used to Assess Dam Impacts
on Atlantic Salmon Habitat and Population Levels

4.1. Listing and Recovery Criteria — In 2009, the U.S. Fish and Wildlife Service (USFWS)
and National Marine Fisheries Service (NMFS) (collectively the Services) listed the Atlantic
salmon populations in the Androscoggin and Kennebec rivers as “Endangered” under the
auspices of the Endangered Species Act (ESA) (74 FR 29344-29387). This listing includes the
Atlantic salmon populations occurring in these river systems and the associated conservation
hatchery populations being used to support recovery efforts in the Gulf of Maine Distinct
Population Segment (GOM DPS). The ESA requires that critical habitat be designated
concurrently with the listing determination. Critical habitat designations provide additional
protections beyond the listing decision by avoiding the destruction or adverse modifications of
the physical and biological features essential for the conservation of the species. The ESA
requires that any proposed Federal actions not adversely modify or destroy designated critical
habitat (NMFS 2009a). Critical habitat is generally defined as those specific areas within a
broader geographic area in which are found the physical or biological features essential to the
conservation of the species (NMFS 2009a).

In order to accommodate the variability in Atlantic salmon life history parameters and the
diversity in aquatic habitats and watershed characteristics within the GOM DPS, three Salmon
Habitat Recovery Units (SHRUs) were established for various geographic areas in the State of
Maine (NMFS 2009a, NMFS 2009b): The Merrymeeting Bay SHRU; the Penobscot Bay SHRU;
and the Downeast Coastal SHRU. The Androscoggin and Kennebec river watersheds contain
most of the area within the Merrymeeting Bay SHRU. In addition to the designation of the
SHRUs, an adult spawner population level was established for each SHRU. The level is based
on the need to maintain genetic diversity within a SHRU and ensure sufficient juvenile
production to maintain the population’s viability within the SHRU over a substantial time period.
The minimum levels to begin discussions regarding delisting are: an effective census population
(assuming a 1:1 sex ratio) of 500 adult spawners; and an adult population level of 2,000
spawning adults in each SHRU to account for the complex age of spawning life history patterns
in Atlantic salmon and the overall lower ocean productivity currently being experienced by pre-
spawning juveniles in the open sea (NMFS 2009a, NMFS 2009b, NMFS et al. 2010).



Next, the Services completed an evaluation of the quantity and quality of habitats available
within the SHRU to support 2,000 spawning adults. This evaluation considered the geographic
location of habitats suitable for spawning, egg incubation, fry emergence, parr rearing, smolt
migration to the ocean and abiotic factors such as water quality and water temperature. Once the
2,000 adult spawner level was determined, an evaluation was completed that determined a
minimum of 30,000 units of spawning and rearing habitat (a unit of habitat is defined as 100 m?)
was necessary to support 2,000 spawning adults in each SHRU (NMFS 2009a, NMFS 2009b,
NMES et al. 2010). As part of this evaluation, a calculation of the amount of “functional
equivalent” habitat was completed for the Merrymeeting Bay SHRU. The functional equivalent
determination is based on the gross quantity of habitat in the geographic area adjusted downward
based on the quality of the habitats to support the various life history stages of Atlantic salmon.
For example, the Merrymeeting Bay SHRU was estimated to contain 372,639 habitat units based
on a Geographic Information System (GIS) habitat prediction model. After the adjustment for
habitat quality, the functional equivalent habitat for the SHRU was reduced to 40,001 units,
which is sufficient to meet the recovery criteria for this SHRU (NMFS 2009b). The life history
requirements for Atlantic salmon that were used to drive the functional equivalents determination
are based on Kircheis and Liebich (2007).

4.2. Development of Primary Constituent Elements Necessary for the Conservation of the
Species — The National Marine Fisheries Service (2009a) states: “Section 3(5)(A)(i) of the ESA
defines critical habitat as “the specific areas within the geographical area occupied by the species
at the time it is listed...on which are found those physical and biological features essential to the
conservations of the species.” The Departments of the Interior and of Commerce provide further
regulatory guidance under 50 C.F.R. 424.12(b), stating that the Secretary shall “focus on the
principal biological or physical constituent elements within the defined area that are essential to
the conservation of the species ... Primary Constituent Elements (PCE’s) may include, but are
not limited to, the following: roost site, nesting grounds, spawning sites, feeding sites, seasonal
wetland or dryland, water quality or quantity, host species or plant pollinators, geological
formation, vegetation types, tide, and specific soil types.”

The net result of this regulatory guidance is that the Services are required to focus their recovery
efforts on ensuring that a sufficient quantity and quality of habitats are available for the listed
species to support all life history requirements for the population levels determined to be
necessary to keep the species from becoming endangered in the future.

For the GOM DPS of Atlantic salmon, three PCE’s have been established (NMFS 2009a).
Listed below are the three PCE’s with their subcomponents:



A. Physical and Biological Features of the Spawning and Rearing PCE

1.

Deep, oxygenated pools and cover (e.g., boulders, woody debris, vegetation, etc.),
near freshwater spawning sites, necessary to support adult migrants during the summer
while they wait to spawn in the fall.

. Freshwater spawning sites that contain clean, permeable gravel and cobble substrate

with oxygenated water and cool water temperatures to support spawning activity, egg
incubation, and larval development.

. Freshwater spawning and rearing sites with clean, permeable gravel and cobble

substrate with oxygenated water and cool water temperatures to support emergence,
territorial development and feeding activities of Atlantic salmon fry.

. Freshwater rearing sites with space to accommodate growth and survival of Atlantic

salmon parr.

. Freshwater rearing sites with a combination river, stream, and lake habitats that

accommodate parr’s ability to occupy many niches and maximize parr production.

. Freshwater rearing sites with cool, oxygenated water to support growth and survival of

Atlantic salmon parr.

. Freshwater rearing sites with diverse food resources to support growth and survival of

Atlantic salmon parr.

B. Physical and Biological Features of the Migration PCE

1.

Freshwater and estuary migratory sites free from physical and biological barriers that
delay or prevent access of adult salmon seeking spawning ground needed to support
recovered populations.

. Freshwater and estuary migration sites with pool, lake, and instream habitat that

provide cool, oxygenated water and cover items (e.g., boulders, woody debris, and
vegetation) to serve as temporary holding and resting areas during upstream
migration of adult salmon.

. Freshwater and estuary migration sites with abundant, diverse native fish communities

to serve as a protective buffer against predation.

. Freshwater and estuary migration sites free from physical and biological barriers that

delay or prevent emigration of smolts to the marine environment.



5. Freshwater and estuary migration sites with sufficiently cool water temperatures and
water flows that coincide with diurnal clues to stimulate migration.

6. Freshwater migration sites with water chemistry needed to support sea water adaption
of smolts.

C. Physical and biological feature of marine sites and “Specific Areas” within the
geographical range occupied by the species

Specific subcomponents for this PCE had not been identified at the time the NMFS
(2009a) document was written.

4.3. Factors Used to Assess Impacts of the Various Dams on Atlantic Salmon Habitats and
Populations — In this report, I used the physical and biological features outlined under the PCE’s
above to inform my evaluation of the various sources of information regarding dam-specific
impacts and reach my conclusions regarding whether the Defendants’ dam(s) and operations
thereof are: killing, wounding or otherwise injuring Atlantic salmon directly; killing or injuring
Atlantic salmon through significant habitat modification or degradation by significantly
impairing normal and essential behavioral patterns (such as breeding, spawning, rearing,
migrating, feeding or sheltering); or creating the likelihood of injury to Atlantic salmon by
otherwise significantly disrupting these normal and essential behavioral patterns.

During my evaluation, I reviewed, for each dam:
1. The physical structure of the dam,
2. The downstream fish bypass system (if one was installed),
3. The types of turbines used to generate power,
4. The upstream fishway for adult passage (if one was installed),
5. The size and configuration of the headpond upstream of the dam,

6. The physical character of the river immediately downstream of the dam and tailrace areas
as potential habitat for predators, and

7. The river flow regime during time periods critical for Atlantic salmon (April — June and
October — November) in relation to the hydraulic capacity of the turbines at each project.

Each of these seven factors were reviewed to determine whether, in my opinion, direct harm
results from any of these factors, or the dam or its operations significantly interferes with a
fish’s ability to access the type of habitats described under the PCE’s, or the dam or its
operations potentially alters the behavior of Atlantic salmon in biologically significant ways.
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In performing this analysis, I also reviewed the results of any individual studies and all
annual reports on fish passage and restoration efforts under the KHDG Settlement Agreement
of 1998 for the period 2000-2010.

5.0 General Conclusions on Impacts of Hydroelectric Dams on Atlantic Salmon in the
Kennebec and Androscoggin Rivers

5.1 Background Information

While there have been a number of “effectiveness” studies over the past 13 years that
have assessed routes of passage through a particular dam and provided some qualitative
estimates of survival for some species, the fact is that no scientifically rigorous,
quantitative studies have been conducted at any of the projects to address the critical
factors associated with the mortality of fish passing through dams. A quantitative study
requires test fish to be released and then recaptured, to verify the fate of the fish as a
result of the “treatment” imposed by, say, passing through a dam’s turbines. In the
absence of a downstream recapture procedure, any result can at best be labeled
qualitative.

The qualitative information has been used where I believe there was sufficient data to
support the conclusions stated in the various reports and if these data were consistent with
other published study results that I deemed comparable.

My general conclusions regarding several aspects of fish passage through or over dams,
and the cumulative effects, are provided below.

5.2 Impacts on Downstream Migrating Fish
5.2.1 Mortality Associated with Passing through Project Turbines

While a number of studies have looked at the effectiveness of various structural
components of some of the dams at issue, and at routes of passage through or over some
of the dams, none has addressed the fundamental question: “If fish pass through a project
turbine, what percentage will be killed?” However, some of the qualitative results, from
Lockwood studies in particular, fall within the range of published values in the scientific
literature. Based on the review of the turbine mortality literature in Section 6.1 of this
report, I conclude that the probability of an Atlantic salmon smolt passing through a
project turbine has about a 15% chance of being killed within death occurring within 48
hours. For Atlantic salmon kelts, the values range from about 25-60% depending on the
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type of turbine, but there is essentially no literature that assesses salmon or rainbow trout
of the same length as Atlantic salmon kelts in the Kennebec or Androscoggin rivers. The
maximum length of comparable fish tested (from the literature) is at least about 200 mm
shorter than the typical length of kelts found in the two rivers. These data suggest that
the mortality rates for kelts in the Androscoggin and Kennebec rivers would be greater
than the rates shown in Section 6.1 of this report.

To put this in perspective, if one assumes a “non-spill” condition (i.e., no water passing
over the spillway of the dam) in the spring during the migration period for salmon smolts
at the four Kennebec River dams, and if turbine mortality is 15% at each dam, then the
net smolt survival rate after four dams is (0.85)*, which is 52.2%. This means that 48%
of the smolts migrating downstream would die from passing through four dams. This
mortality rate does not include any delayed or latent mortality that would occur after
injury and after 48 hours of passing through the turbine. The rate also does not include
predation mortality for fish that become disoriented after passing through a turbine. With
respect to kelts, if their turbine mortality is estimated at 43% at each dam (a mid-range
figure based on the available literature), the net kelt survival rate after four dams is
(0.57)*, which is only 10.5%. Again, this rate does not include delayed or latent
mortality.

A second factor to consider regarding turbine mortality is with what frequency a smolt or
kelt is confronted with no choice but to pass either through a turbine or the ineffective
downstream fish bypass systems currently installed at these dams (discussed in detail
below). In other words, what is the probability that a fish will be forced to pass through a
project’s turbines because the total river flow during a critical migration period is at or
below the hydraulic capacity of the project’s turbines. I completed such a flow analysis
for each project, which is found in Section 7 or 8 depending on the particular dam. The
results of these analyses show that river flow levels are often sufficiently low to allow all
river flow to pass through a project, with a probability ranging from 5-10% of the time in
April to 90% of the time in October. If one’s goal is to conserve these salmon
populations, this situation is unacceptable and critical on both rivers. The Androscoggin
is of particular concern, because all three dams have some form of adult passage which
allows adults to pass upstream of the dams and spawn and a much lower overall flow
regime during critical downstream migration periods. The problem is also critical on the
Kennebec River, because of a combination of low flows and the fact that the State of
Maine is transporting adult spawners to, and planting nearly 1,000,000 Atlantic salmon
eggs per year in, the Sandy River to jump-start the restoration of Atlantic salmon. The
primary problem is that even one year of low flows, forcing the salmon to run a gauntlet
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5.2.2

5.2.3.

of multiple project turbines, can negate years of restoration efforts and adversely affect
adult returns for decades into the future.

Passage through the Downstream Fish Bypass

Numerous studies have evaluated fish mortality associated with fish passage through
bypass systems and via project spill (e.g., Stone and Webster Environmental Services
1992). Fish can be injured or killed in bypass systems due to the way the water entering
the bypass system strikes hard objects in the bypass such as the walls or any associated
infrastructure. Flow hydraulics in a bypass can also cause fish to be essentially trapped in
the bypass or to become disoriented because of turbulent flow; such disorientation
changes their behavior, and can attract predators that would not normally be attracted,
resulting in death by predation.

I am unaware of any completed quantitative studies documenting the impacts of passing
through the bypass facilities of the dams here. Based on my personal observations, some
of the downstream bypass facilities appear to be relatively benign, while others appear as
though they could be a considerable source of mortality. However, with no data, it is
impossible to assess the impacts.

I conclude that one of the most important factors relating to mortality of downstream
migrating Atlantic salmon is the physical location of the bypass facilities in relation to a
project’s turbine intakes. This situation is exacerbated because of the relatively minor
flow volume passing into the bypass system at these dams when compared to the flow
volume entering the turbines. Also, a number of the downstream bypass discharges drop
the water and fish directly into areas that appear to be great habitat for predators. The
advantages of having a bypass system may be negated simply because of the bypass’s
discharge location. Again, no rigorous studies have been conducted to quantitatively
assess this mortality factor.

Downstream Passage via Spill

Fish passing via spill, either through the spillway gates or over the crest of the dam (with
or without flashboards installed), can be killed, injured, or disoriented by striking project
infrastructure (particularly glancing blows), striking the sill at the bottom of the dam on
the downstream side, or by turbulence created by the amount of flow and the
configuration of the downstream spillway (Robson et al. 2011). Several dams also have
extensive bedrock outcrops on the downstream side of the dam. Fish can be killed,
injured, or become disoriented by being propelled against these rocks. Fish that are
disoriented can become easy prey for a variety of predators.
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5.2.4.

No project-specific, quantitative data have been collected to assess this factor in relation
to fish mortality. Based on my personal observations, some projects appear to have a
very low potential to kill or injure fish that pass via spill, while others appear to have a
much higher potential to cause harm. I conclude that there must be some mortality or
injury of fish passing via spill, but the rate will be project-specific and is not quantified at
this time.

Disrupting Normal Behavior Patterns through Changes to Habitat

Each of the dams has an upstream impoundment that alters the behavior of juvenile fish
moving downstream when they encounter the low velocity water associated with the
impoundment upstream of the dam. The impacts of these impoundments are different
because each impoundment is different. For example, the Worumbo Project on the
Androscoggin has a relatively small impoundment because of the low height of the dam.
The same situation occurs at the Lockwood Project on the Kennebec. However, the
impoundment upstream of the Weston Project on the Kennebec is over 12 miles long.

Atlantic salmon smolts are adapted to moving downstream to the sea via a flowing river
channel. Smolts encountering a “reservoir” can exhibit behavioral changes, such as
slowing their rate of downstream movement. This is significant, as spending more time
en route usually subjects them to greater predation rates (Holbrook et al. 2011). In
addition, reservoirs change the location and amount of “hiding cover” in the water
column, which can lead smolts to move their migratory path closer to the shore, where
more hiding and escape cover is present. As a result, these smolts are at a greater risk of
predation because predators such as smallmouth bass are also more likely to frequent the
shoreline. Further, the interaction between the slow-moving reservoir and the dam itself
provides a well-known opportunity for predators, to wait for the salmon near the dam’s
spillway or fish bypass. One study conducted at the Hydro Kennebec Project videotaped
large predators waiting near the entrance to the downstream bypass for juvenile fish to
approach (Madison Paper Industries 2010). Some of the salmon lose their lives in this
manner. Also, some smolts will feel compelled to actively swim downstream through the
slow-moving reservoir water (rather than moving at their own pace), in order to meet
their need to reach the estuary when growth and survival conditions are optimal. This
additional physical demand can reduce their energy reserves below what would normally
be expected, meaning that they reach the estuary in a less fit condition to begin the
transition to salt water (Fay et al. 2006).

Again, | am aware of no quantitative studies that have been conducted to assess the
mortality and behavioral changes associated with the impoundments upstream of the
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5.3

dams at issue here. It is reasonable to assume that fish behavior does change and that the
mortality rate of passing through an impoundment is higher than it would be passing
through a natural flowing water channel.

Impacts on Upstream Migrating Fish

The biggest impact of the four dams on the Kennebec River is the blockage and/or delay
caused by the absence of volitional, state of the art upstream adult passage facilities. Not
allowing adult Atlantic salmon to freely swim past these dams disrupts their normal
migratory behavior by causing artificial delays in upstream migration, blocking passage
directly during periods when the fish trap is not operational and flows are insufficient to
allow passage upstream of Lockwood, or short-circuiting the normal migratory behavior
and timing by trapping and trucking fish to a location not necessarily of the fish’s
choosing in the Sandy River. Disruption of normal migratory behavior timing can occur
during the spring and/or fall migration period.

The four projects on the Kennebec River currently claim that adult fish passage is
accomplished through the trap and truck program at Lockwood. However, my analysis
of the physical configuration of the Lockwood Project in Section 7.1 of this report
demonstrates that the program does not guarantee adult upstream passage for adult
Atlantic salmon. I have managed four trap and truck programs during my time with the
Army Corps of Engineers in the Willamette Valley of Oregon for listed spring Chinook
salmon and winter steelhead. In my experience, relying on a trap and truck program for
these low head dams in Maine is a mistake. There are a myriad of potential problems
associated with a trap and truck program. For example, unless you have the entire river
blocked at your trapping facility, then it is impossible to determine what fraction of the
adult run that you are actually trapping. Hauling fish can be problematic because of
various simple issues, such as water temperatures in the release stream being
incompatible with truck water temperature, stress-related delayed mortality associated
with transport, and the potential for vehicle accidents during transport. All of these issues
can have major impacts on the viability of using a trap and truck system. In my opinion,
the best option is to let the fish move upstream volitionally, at their own pace, over these
low head dams.

On the Androscoggin, the major impact is not having enough adult passage locations
available at any one dam, and the use of fish traps and lifts at the Pejepscot and Worumbo
projects. While these systems technically provide upstream passage opportunities for
Atlantic salmon adults, I am not aware of any evaluations as to the effectiveness of these
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5.4

facilities to attract and move adult fish upstream. Also, the sufficiency of attraction flows
to attract salmon to the trap is a concern.

Cumulative Impacts

A successful biological ecosystem functions as a continuum. The Androscoggin and
Kennebec River watersheds are part of the ecological continuum necessary to support
Atlantic salmon populations required to ensure conservation of the species. These two
watersheds are the second and third largest in Maine that support Atlantic salmon. Each
of these watersheds can support much larger populations of Atlantic salmon than they
currently do. Overall, the major impediment to increasing Atlantic salmon populations is
the combination of the direct and indirect impacts that the dams in the watersheds have
on the ability of the species to migrate, spawn, rear, and emigrate to the ocean.

The majority of suitable habitats necessary for salmon to complete the freshwater phases
of their life history are upstream of the various dams. However, it is imperative that the
sources of mortality, blockage, or delay are minimized at each individual project. If
several dams upgrade by installing effective upstream and downstream fish passage
facilities, much of the species gain can still be offset or negated by a single facility that
does nothing to reduce its impacts on the species. Based on my experience in the Pacific
Northwest, the optimum approach to restoring salmon populations is for each negative
influence to be overcome in order of priority. This must be accomplished through the
range of the species in each watershed in order to provide the PCE’s necessary to ensure
species conservation and eventual delisting.
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6.0 Review of Turbine Mortality Rates and Methodology Used to Develop the River Flows
Analysis

6.1 Review of Mortality and Injury Rates to Fish Passing Through Project Turbines

Each type of turbine has different characteristics (e.g., number of blades, spacing between the
blades, rotation speed, etc.); these differences in characteristics result in generally different levels
of mortality for fish passing through each type of turbine. Francis turbines generally have more
blades (vanes), less distance between blades, and spin at higher rotations per minute (rpm), as
compared with most Kaplan turbines (which include “propeller type” turbines), which have few
blades, more space between blades, and spin at lower rpm. Fish passing through turbines are
generally killed or injured because of three factors: 1) being struck by a spinning blade, 2) being
impinged between the outside edge of the blade and the wall surrounding the turbine, and 3)
experiencing rapid changes in barometric pressure that occur as water passes through the
turbines. Change in barometric pressure is likely not a significant factor at these projects
because the operations have a low hydraulic head. The primary direct cause of fish death or
injury at the Kennebec and Androscoggin dams is blade strike. The probability that a fish will be
struck by a blade is related to fish length (Robson et al. 2011). In short, the longer the fish, the
shorter the distance between the blades, and the faster the turbine is spinning, the higher the
probability of a fish being struck by a blade and killed or injured.

A variety of researchers have completed studies or compiled compendiums of study results for
fish mortality through Kaplan and Francis type turbines. Representative results from these
studies (including those for the Kennebec River) show, for Kaplan type turbines, mortality rates
of:

e 5-20% -- juvenile salmonids (Robson et al. 2011).

e 24-25% -- adult eels: incomplete cites in: Normandeau Associates, Inc. and NextEra'™
Energy Maine Operating Services, LLC. (2009b).

e 33% -- Immediate mortality; Atlantic salmon kelts (post-spawning adults): Lockwood
Dam, ME (Normandeau Associates, Inc. and FPL Energy Maine Hydro, LLC. 2008b).

e 16% -- Atlantic salmon smolts: Lockwood Dam, ME (Normandeau Associates, Inc. and
FPL Energy Maine Hydro, LLC. 2008d).

e 30% -- Immediate mortality; American shad: Lockwood Dam, ME (Normandeau
Associates, Inc. and FPL Energy Maine Hydro, LLC. 2008c).

e 16.7-21.5% -- Adult American shad (Stone and Webster Environmental Services 1992).

e Generally <10% for American shad and river herring juveniles (Stone and Webster
Environmental Services 1992).

e Range of 9-16% for juvenile salmonids (Stone and Webster Environmental Services
1992).
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e 11-14% -- Atlantic salmon smolts (Stone and Webster Environmental Services 1992).
e 5.7-30.5 % -- Atlantic salmon smolts (range of values from two studies of Kaplan
turbines cited in the database from Winchell and Amaral 1997).

For Francis turbines, the data specific to Atlantic salmon smolt-sized fish are more limited, but it
is generally agreed among fish biologists and fishery engineers that Francis turbines have higher
mortality rates than Kaplan turbines for the same species and size of fish (see Stone and Webster
Environmental (1992) and Robson et al. (2011) for reviews). The following references provide
some indication of the mortality rates for Atlantic salmon smolts (and similar-sized fish) passing
through Francis turbines:

e 0-16% -- Atlantic salmon smolts (Winchell and Amaral 1997).

o 11.8-13.7% -- Atlantic salmon smolts (Stone and Webster Environmental Services 1992).
e 28.6% -- Adult American shad (Stone and Webster Environmental Services 1992).

e 10-40% -- Juvenile American shad (Stone and Webster Environmental Services 1992).

o 22.2% -- Rainbow trout (275-360 mm) (Stone and Webster Environmental Services

1992).

e 31.4% -- Rainbow trout (280-410 mm) (Stone and Webster Environmental Services
1992).

e 38.8% -- Rainbow trout (228-401 mm) (Stone and Webster Environmental Services
1992).

e 40-60% -- Probability of blade strike for fish 500-700 mm (Robson et al. 2011).

For Francis turbines, mortality rates are directly related to the diameter of the turbine, the
rotational speed, and the size of fish passing through the turbine.

6.2 Analysis of the Probability of River Flows Being Less Than or Equal to a Project’s
Hydraulic Capacity During Critical Migration Periods.

The objective of evaluating river flows in relation to a project’s hydraulic capacity (the
maximum amount of water that could flow through the project’s turbines) is to obtain an
understanding of how often, during critical migration periods, all of the river flow is, or could
potentially be, routed thorough the turbines. This is highly significant because at such times
salmon cannot pass over the dam’s spillway: they can only pass the dam by swimming through
the turbines or through whatever downstream fish bypass may be available.

I used the following project hydraulic capacities (which are drawn from the sources listed in the
later sections of this report addressing these dams individually) in this evaluation:

Kennebec River Projects:
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Lockwood Project: 5,660 cfs
Hydro Kennebec Project: 7,800 cfs
Shawmut Project: 6,700 cfs
Weston Project: 6,000 cfs

Androscoggin River Projects:

e Brunswick: 7,191 cfs
e Pejepscot: 8,100 cfs
e  Worumbo: 9,600 cfs

I chose to evaluate mean daily flows for the time periods April through June and October
through November. These time periods are generally considered to be the downstream migration
periods for Atlantic salmon: smolts and kelts in the spring, and kelts in the fall (Fay et al. 2006).
Although no smolt trapping occurs in the Androscoggin or Kennebec rivers, emigrating smolts
are trapped in the adjacent Sheepscot River watershed. These data show that Sheepscot origin
smolts began their downstream migration about the 12™ of April in 2010 and median dates of
capture for all smolts in 2002, 2006, and 2010 occurring near the 1% of May in those years (See
Figures 5.4.5 and 5.4.6 in U.S. Atlantic Salmon Assessment Committee 2011). Atlantic salmon
kelts are known to move downstream in the fall and early spring. Results from a 2008-2009
radio telemetry movement study on adult Atlantic salmon released in the Sandy River (a
tributary to the Kennebec River upstream of the Weston Project) showed that fish moved
downstream as expected during the fall and winter months, with several fish moving downstream
to about the Lockwood Project in April of 2009 (McCaw et al. 2009).

Kennebec River flows used in this assessment are based on 25 years (1978-2011, less 1993-
2000 when no flows were recorded at this site) of mean daily flow records from the USGS North
Sidney, Maine, gaging station (with flows from the Sebasticook River recorded at Pittsfield,
Maine subtracted). I did not adjust the flow values obtained for watershed area differences at
different points along the Kennebec because of the numerous assumptions that would be
required. I reasoned that adjusting flows upward, based on an additional watershed area of 374
mi.” in the Sebasticook watershed that are not measured by the Pittsficld gage, were essentially
offset by flow reductions achieved by reducing the watershed area upstream of the Lockwood,
Hydro Kennebec, Shawmut, and Weston projects by a maximum of 283 mi.?. The net effect of
not adjusting for watershed area means that the flow at each of the four projects is overestimated
by about 15-20 percent. That means the information presented in the flow analysis figures under
each Kennebec River specific project assessment (Sections 7.1-7.4) will tend to underestimate
the percentage of time when the entire flow of the river can pass through the project turbines
(i.e., river flow is < project hydraulic capacity). I used the 5™, 10", 25™, and 50" low flow
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percentiles of the mean daily flows, which equate to daily probabilities of a 1 year in 20 (5%), 10
(10%), 4 (25%), or 2 (50%), respectively, chance that mean river flow on that day has
historically been < project hydraulic capacity. I did not use the flow records from a temporary
USGS gage near Waterville because there was only a 7-year record, from 1993 to 2000.

Androscoggin River flows used in this assessment are based on 83 years (1929-2011) of mean
daily flow records from the USGS Auburn, Maine, gaging station. I adjusted the flow values
obtained from the gaging station upwards by a factor of 1.0806, which is the difference in
watershed area at the gaging station divided by the watershed area for the Androscoggin
watershed (National Marine Fisheries Service 2009b). The net effect of adjusting for watershed
area means that the flow at each of the three projects may be slightly overestimated. This means
the information presented in the flow analysis figures under each Androscoggin River specific
project assessment (Sections 8.1-8.3) may tend to underestimate the percentage of time when the
entire flow of the river can pass through the project turbines (i.e., river flow is < project
hydraulic capacity). I was unable to find any published estimates of the watershed area upstream
of each project. 1 used the 5, 10™, 25" 50", 75" and 90™ low flow percentiles of the mean
daily flows, which equate to daily probabilities of 5%, 10%, 25%, 50%75%, or 90% chance that
mean river flow on that day has historically been < project hydraulic capacity.
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7.0 ANALYSIS OF KENNEBEC RIVER DAMS

7.1 Lockwood Project (NextEra)

7.1.1 Brief Project Description

The project has an 875-foot-long spillway section with 15-inch flashboards. The spillway
discharges to a large exposed series of bedrock terraces, known as Ticonic Falls. The height of
the top of the spillway varies from about 6-10 feet above the terraces downstream of the dam.
Under high flows, the falls become submerged. A power canal is located on the west bank of the
Kennebec River which leads to three surface sluices (which are considered the Project’s
downstream fish bypass infrastructure) and the powerhouse.

The first sluice is located just upstream of the power canal headworks structure and has a
manually adjustable fixed gate with stop logs and is 7.5 feet wide by 16 inches deep. Flows
through this sluice fluctuate with headpond elevation and range from 35 to 40 cfs which
discharge over the face of the dam into a shallow bedrock pool connected to the river. The
second sluice, located between turbine units 6 and 7 (closest to the west bank of the river), is a
manually adjustable fixed gate containing five stop logs. The gate is 6 feet wide by 30 inches
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deep. With all stop logs removed; this gate passes flows in the range of 60 to 70 cfs. Flows from
this sluice discharge directly into the tailrace of the Project, which is approximately 15 feet deep.
The third sluice, installed in 2009, is located on the river side of the power canal just upstream of
Unit 1 trash rack and discharges directly into the river. This facility consists of a new 10-foot-
deep floating boom leading to a new 7-foot-wide by 7-foot-deep sluice and associated
mechanical overflow gate. Maximum flow through the gate is 6% of station capacity or 340 cfs.
The boom is 300-feet-long and is secured on the land side of the canal and angles downstream to
the new sluice gate.

The powerhouse contains six vertical Francis units (#’s 1-6) and one horizontal Kaplan unit (#7)
producing a total of approximately 7.5 megawatts of electricity. Total unit flow is approximately
5,660 cfs. Trash rack spacing is 2 inches for Units 1-6 and 3.5 inches for Unit 7. The project
contains a fish trapping facility for upstream migrating fish located on the west bank of the river
adjacent to turbine unit 7. Flow in the approximately 1,300 ft long bypassed reach (approximate
distance between the spillway section of the dam and a point downstream of the powerhouse
tailrace) is currently limited to leakage around and through the flashboards, including through 3
engineered slots in the boards (estimated at a total of 50 cfs) (Normandeau Associates, Inc. and
FPL Energy Maine Hydro, LLC, 2008d; NextEra"™ Energy Maine Operating Services, LLC,
2010; Normandeau Associates, Inc., 2011b). While the published flow capacity of the turbines
at the Lockwood Project is 5,660 cfs, National Marine Fisheries Service staff commented that
downstream juvenile passage via spill would probably not occur if depth of flow over the
spillway/flashboards was <6 inches (Normandeau Associates, Inc., 2011b). Assuming this
statement is correct, that would in effect direct juvenile fish towards the power canal at flows <
~6,000 cfs, increasing the probability of fish interacting with the downstream fish bypass system
or the turbines.

7.1.2 Impact of Lockwood Project on Atlantic Salmon
7.1.2.1 Impact on Individual Fish

I have analyzed seven factors (See section 4.3 for a detailed listing) related to the physical
structure of the dam and adjacent river channel and operational parameters and characteristics in
evaluating impacts of the project on Atlantic salmon. Below is my evaluation of these seven
factors:

1. Physical Structure of the Dam

A. Evaluation — The physical configuration and height of the dam create a barrier to
upstream migrating Atlantic salmon under lower flows, but the flow volumes at
which passage over the existing structure is possible are not known.
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At flow levels that occur with some frequency in the Kennebec River, upstream
migrating adult Atlantic salmon can in fact pass over the Lockwood Project
spillway. There are places in the stream channel where water depth and flow
turbulence would allow such passage. The two locations that appear to provide
upstream passage opportunities are in the center of the channel adjacent to the old
mid-stream fish ladder and on the east bank near and around the railroad trestle
pier. In these areas the geomorphology of the channel combined with concrete
structures create sufficient turbulence that could allow fish to pass upstream of the
dam. Under higher flows, adults could swim right over the dam, unimpeded by
the structure. (During my site visit on December 8, 2011, staff at the Lockwood
Project indicated that during the 1987 flood, there was approximately 20 feet of
water over the top of the dam.) If these higher flows occur during the upstream
migration period, then passage is possible.

The shape and location of the spillway in relation to the powerhouse create a
problem for upstream “passage” via the trap and truck program because there is
about 1,300 feet of river channel to the northeast and east of the powerhouse that
adult fish will occupy while migrating upstream. These fish may or may not
eventually find the entrance to the fish trapping facility, which is downstream
about a quarter-mile and on the extreme west bank of the river. Under flow levels
that are insufficient to provide upstream passage opportunities, it is unknown
what percentage of adult fish actually finds the entrance to the fish trapping
facility. At lower flow levels, where the majority or all of the river flow is
passing through the turbines, it is much more likely that adult fish will be
attracted to that area of the river channel and eventually find the fish trapping
facility. However, no studies have been completed to date which demonstrates
the effectiveness of project operations to attract adult fish to the vicinity of the
fish trapping facility and, if attracted, what percentage of adult fish actually enter
the trap. It is possible, even under low flow conditions, that adult fish remain in
the river channel near the spillway and do not find the fish trap entrance.

Atlantic salmon smolts migrating downstream to the ocean tend to move under
low light or dark conditions (Fay et al. 2006). Given the physical shape of the
spillway, it is likely that downstream migrating fish moving along the west bank
of the river would move directly into the power canal towards the Project
turbines. While the published flow capacity of the turbines at the Lockwood
Project is 5,660 cfs, National Marine Fisheries Service staff commented that
downstream juvenile passage via spill would probably not occur if depth of flow
over the spillway/flashboards was <6 inches (Normandeau Associates, Inc.
2011b). Assuming this statement is correct, that would in effect direct juvenile
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fish towards the power canal at flows < ~6,000 cfs, increasing the probability of
fish interacting with the downstream fish bypass system or the turbines.

B. Conclusions Regarding Impacts on Fish — Given the physical configuration of
the spillway, its height, and the location of the power canal along the west bank of
the river, I believe that the Lockwood Project is causing the following impacts to
Atlantic salmon:

I.  Under low flow conditions, adult Atlantic salmon are blocked from moving
upstream towards spawning habitat areas that contain the characteristics
outlined in the subcomponents of the “primary constituent elements” (PCE’s)
detailed earlier in this report.

II.  Under certain flow conditions, adult Atlantic salmon are delayed from
migrating upstream due to the lack of adequate fish passage facilities at the
Project. This delay in their normal migration timing results from an inability
to locate the entrance to the fish trapping facility in a timely fashion. Overall
population productivity is likely lower because of the effect of passage
blockage and/or delay on the salmon’s ability to spawn at more favorable
upstream locations and times.

II.  The physical shape of the Project makes it much more likely that Atlantic
salmon smolts and kelts migrating downstream to the ocean will enter the
power canal and thus interact with one of the Project’s turbines or downstream
fish bypass facilities, especially when river flows are near or below the
Project’s turbine flow capacity. Interaction with the Project’s turbines and/or
downstream bypass systems causes smolt and kelt mortality and injury.

2. Downstream Fish Bypass System

A. Evaluation — The Project currently has four locations that effectively serve as a
downstream fish bypass system. There are engineered slots in the flashboards on
top of the spillway and the three sluices associated with the power canal. Details
of each location are presented in the Brief Project Description above.

A 2007 downstream Atlantic salmon smolt passage study at the Project,
conducted before the completion of the third sluiceway in the power canal in
2009, found: “For all radio-tagged Atlantic salmon smolts released into or
entering the powerhouse canal, approximately 18% (8 of 45) passed via the
surface sluice and the other 82% (37 of 45) passed via the turbine
units.”(Normandeau Associates, Inc. and FPL Energy Maine Hydro, LLC,
2008d). A companion study of Atlantic salmon kelts found: “For all radio tagged
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Atlantic salmon kelts released into or entering the powerhouse canal,
approximately 50% (3 of 6) passed via the surface sluice and the other 50% (3 of
6) passed via Unit 7.” (Normandeau Associates, Inc. and FPL Energy Maine
Hydro, LLC, 2008b). These two studies clearly demonstrate that fish entering the
power canal with only two sluices operating were as likely as or more likely to
exit through the turbines than through the sluices (the bypass facilities). The
results for the kelt study are particularly disturbing since Unit 7 has a trash rack
with 3.5 inch clear spacing — which is wide enough for kelts to swim through.

In a 2011 study of Atlantic salmon smolts at the Project, downstream passage
routes were determined for smolts released into the power canal (forebay canal)
and upstream of the Project. This study was performed after the 2009 installation
of the third fish bypass sluiceway and a fish guidance boom. For the 38 fish
released directly into the forebay canal with definitive passage routes determined,
only four (10.5%) were confirmed passing via the bypass sluiceways, with the
remainder passing through the turbines (Table 5, Normandeau Associates, Inc.
2011c. Note, this document is under a court protective order). For the groups
released upstream of the Project, 45 of 62 fish passed via spill and 17 entered the
forebay canal. Of the 17 that entered the forebay canal, only five (29.4%) were
confirmed using the bypasses for passage. Considering all the fish that were
released into or entered the forebay canal, only 9 of 55 (16.4%) passed through
the Project via the fish bypasses (Tables 5-11, Normandeau Associates, Inc.
2011c. Note, this document is under a court protective order).

In conjunction with the Lockwood Project radio telemetry smolt passage study
summarized immediately above, the antennas at the Project were able to detect
radio tagged Atlantic salmon smolts released upstream of the Hydro Kennebec
Project, approximately 1 mile upstream of the Lockwood Project. Antennas at
Lockwood detected 93 radio signals from the Hydro Kennebec releases. Of those
93, 89 signals were determined to have entered the Project area. According to
Table 5 of Normandeau Associates (2011c Note, this document is under a court
protective order), 74 signals passed via spill. Definitive passage routes were
determined for 11 of the 15 fish detected in the forebay canal. Ofthese 11, only 3
(27.3%) were confirmed to have passed via the downstream fish bypass system.

These studies demonstrate clearly that Atlantic salmon smolts and/or kelts (albeit
a small sample size for the kelt study) have a very high potential to not pass via
the installed fish bypass system and that the guidance boom in the power canal is
ineffective at guiding fish away from the turbine intakes. Atlantic salmon smolts
are much more likely to pass the Project via the turbines than the fish bypass

system. Under high flow conditions, some fish will pass via spill, but the critical
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condition occurs when river flows are just above or below the Project’s turbine
flow capacity of 5,660 cfs. The frequency of these lower flow conditions will be
discussed in detail below. Also, I am aware of no quantitative mortality studies of
fish passing via the various fish bypass routes or via spill that have been
completed.

Conclusions Regarding Impacts on Fish — Given the 2011 combined results
from studies of the smolts released at Lockwood and Hydro Kennebec, which
reflect the current infrastructure configuration at the Lockwood Project, the vast
majority of salmon that enter the forebay canal — more than 70%, and as many as
to 85% — pass the Project via the turbines, and not via the bypass system. The
initial boom installation did not function as planned, and despite modifications it
is unknown if the boom will function as planned in the future. I conclude that the
current downstream bypass system at the Project is ineffective, resulting in a large
percentage of smolts passing through the turbines with resulting direct and
indirect mortality occurring.

Further, under lower flow (non-spill) conditions, all Atlantic salmon, both smolts
and kelts, are forced to pass the Project via the forebay canal and, ultimately, the
ineffective fish bypass system or the Project turbines. In my opinion, the bypass
system is inadequate to provide the level of protection to Atlantic salmon needed
to prevent unacceptable (in terms of population recovery) levels of direct and/or

indirect mortality.

3. Types of turbines used to generate power

A.

Evaluation — For an overview of turbine mortality rates see Section 6.1 of this
report. The Project currently contains six vertical Francis turbines (Units 1-6) and
one Kaplan turbine (Unit 7).

In a 2011 draft white paper presented to the resource agencies, the NextEra
Defendants reject, with no explanation, the results of their own studies, saying
they are inadequate to establish passage mortality at Lockwood. The draft white
paper states: “Due to the lack of site-specific information, estimates for passage
survival of Atlantic salmon smolts through the Lockwood spillway and
downstream bypass were developed based on existing empirical studies
conducted at other hydroelectric projects.” This report also states: “Due to the
lack of site-specific information, estimates of turbine passage survival of Atlantic
salmon smolts at Lockwood were developed using a combination of existing
empirical studies and modeled calculations.” (Normandeau Associates, Inc.
2011e. Note: this document is under a court protective order).
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I agree that site-specific empirical studies have not been conducted at the Project
to assess the following causes of hydroelectric dam-related mortality: predation
in the headpond area as a result of changing the type of habitat upstream of the
dam; spill-related mortality; mortality associated with fish using the downstream
bypass system; delayed or latent mortality associated with fish passing through
the turbines and not immediately killed; and mortality due to predation at
locations immediately downstream of the Project infrastructure due to fish being
injured or disoriented during passage through the Project.

I also agree that rigorous, scientifically reliable, quantitative studies of immediate
turbine mortality have not been conducted at the Project. However, I disagree
with the conclusion that no site-specific mortality information associated with
passage through the turbines is available. Various studies conducted under the
auspices of the 1998 Kennebec Hydro Developers Group (“KHDG”) Settlement
Agreement have, in at least a limited way, addressed survival. In fact, the
NextEra Defendants have publicly represented (to the general public, to the
resource agencies, and to FERC) that these studies provide survival estimates.
Examples include:

e In a letter to Kimberly D. Bose, Secretary, Federal Energy Regulatory
Commission, transmitting the “2007 Kennebec River Diadromous Fish
Restoration Report” and FPL Energy Maine’s responses to comments
from the Maine Department of Marine Resources (MDMR) on the draft
study reports prepared for evaluations conducted during 2007 at the
Lockwood Project on Atlantic salmon smolts and kelts, FPL Energy
Maine responded to the following general comment from MDMR:

MDMR General Comments — Passage Through Turbines: “MDMR
believes that fish passage via sluiceways and/or controlled spills is the
preferred method for downstream fish passage, and that fish passage
through turbines should be avoided. FPL Energy’s studies have clearly
shown that adult alewife, adult American shad, adult American eel,
Atlantic salmon kelts, and Atlantic salmon smolts pass through the
Lockwood project turbines, and sustain significant immediate mortality.
However, the downstream passage studies did not quantify delayed
mortality, which is usually measured by holding fish for up to 72 hours
after they are passed through a turbine. Therefore, we recommend that all
downstream passage survival estimates for all species be termed
‘immediate survival.””
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FPL Energy Response: “Licensee recognizes that fish passage through
turbines is not preferred by the fisheries agencies, but also recognizes that
passage through turbines for certain species and life stages can be, and is
on a practical basis, part of the overall passage scheme in effect at the
projects. Successful passage through turbines, as well as through other
routes, can be variable based upon the site characteristics, species, and life
stages.” The response further states: “The reports [a series of 5 studies
conducted on Atlantic salmon smolts and kelts, adult river herring and
American shad, and American eels at the Lockwood Project and
American eels at the Shawmut Project] have been modified to include the
‘immediate survival’ language.” [Emphasis added].

Five additional times in this letter, FPL Energy Maine agrees with
MDMR suggestions to change the wording in a final report to “immediate
survival” from survival. (FPL Energy Maine 2008b).

The 2007 diadromous fish passage report itself, which accompanied the
above letter, repeatedly reports data regarding “immediate survival” of
various fish species, including Atlantic salmon smolts (86% survival
through turbine units; 32 of 37 fish), kelts (67% survival through Unit 7; 2
of 3 fish), and American shad (73% survival through Units 1-6; 11 of 15
fish). (FPL Energy Maine Hydro, LLC. 2008a). This report states:
“Passage data indicate that immediate survival of the smolts that passed
via the units was 86% and 14% of the smolts were subject to turbine
mortality. This data is similar to numerous other turbine passage studies
throughout the country that indicated survival can be within that range
for projects of this size (Table 3-4).” [Emphasis added]. Table 3-4 of this
report is entitled “Turbine passage survival of Atlantic Salmon Smolts at
projects similar in size to the Lockwood Project”. Table 3-4 represents a
series of studies at other locations by Normandeau Associates, Inc. and
others using balloon tags and reports survival for Kaplan and propeller
turbines. Survival rates at these projects for 48 hours or less range from
88.0% to 100%. (Normandeau Associates, Inc. and FPL Energy Maine
Hydro, LLC, 20084d).

Eel survival data has also been collected at NextEra dams on the
Kennebec. See Normandeau Associates, Inc. and FPL Energy Maine
Hydro, LLC. 2009a , and Normandeau Associates, Inc. and NextEra™
Energy Maine Operating Services, LLC. 2009b. Eel survival data can be
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relevant to an assessment of turbine mortality for Atlantic salmon kelts
because the length of these fish is similar.

e Inaresponse to a specific comment from MDMR on the 2007 Atlantic

salmon smolt passage study at Lockwood (Normandeau Associates, Inc.
and FPL Energy Maine Hydro, LLC. 2008d), FPL Energy Maine
responded as follows:

MDMR Specific comments: Evaluation of Atlantic salmon smolt
downstream passage at the Lockwood Project

“Study objective was ‘to determine what routes salmon smolts are using
to migrate downstream through the Project and whether existing project
measures, including the use of surface sluices and spillways, and other
means are passing smolts successfully.” Since the study was not designed
to be smolt survival study, information regarding survival through the
project is, at best, guarded. Delayed mortality or injuries were not
studied; little to no monitoring of smolt movements post Project passage
is presented to support the survival conclusion.”

FPL Energy Response: “FPL Energy understands that the study was not
designed to be a formal turbine survival study; however, the data is
nonetheless valid within the limits of the study. In regards to survival, the
results are similar to that of other projects on the East and West coasts.”
(FPL Energy Maine 2008b).

The results of the studies described above, limited as they may be, are consistent

with other turbine mortality studies from Europe and the United States.

B. Conclusions Regarding Impacts on Fish— I have reached the following
conclusions with respect to turbine passage at Lockwood:

L

II.

There is a significant frequency, during critical downstream migration
periods for Atlantic salmon smolts and/or kelts (April through June and
October and November), when essentially the entire flow of the river
passes through the Lockwood Project’s turbines and bypass system. This
is what is known as a “non-spill” condition. Please see the flows analysis
below.

Given the fact that the data clearly show that the existing downstream fish
bypass system is very ineffective at diverting downstream migrating
Atlantic salmon away from the turbines, I conclude that during these non-
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spill conditions the majority of fish passing the dam do so through the
Project’s turbines. Even during conditions of spill (when water flows over
the spillway), fish will still pass through the Project’s turbines if they are
operating.

III. A scientifically defensible estimate of immediate Atlantic salmon smolt
mortality passing through the Francis turbines (Units 1-6) and Kaplan
turbine (Unit 7) at Lockwood is approximately 15%. Immediate mortality
levels for kelts will be higher, with a reasonable working value of 25-50%.
It is important to note that these values do not include mortality associated
with downstream predation due to injury or disorientation or latent
mortality as a result of passing through the turbines.

IV.  Given the preceding conclusions, the Lockwood Project is causing direct
mortality to Atlantic salmon smolts and kelts by allowing fish to pass
through the Project turbines. Although indirect and latent mortality have
not been adequately assessed at this Project, it is reasonable to assume that
some small percentage of indirect and latent mortality is also occurring as
a result of turbine passage.

4. Upstream fishway for adult passage

A. Evaluation — No volitional upstream fish passage structure is part of the Project’s
infrastructure (that is, there is no structure allowing the fish to swim upstream past
the dam on their own). The Project currently has an upstream fish trapping
facility located adjacent to the west bank of the Kennebec River. The trapping
facility appears to be operational from about May 1 through October 31 in most
years, with some summer down periods due to high water temperature and/or
annual maintenance. In addition, the trapping facility is operational generally
only at flows <~21,000 cfs (FPL Energy Maine Hydro, LLC. 2007, 2008a;
NextEra™ Energy Maine Operating Services, LLC. 2009, 2010, 2011).

Since the installation of the fish trapping facility in 2006, the owners/operators of
the Shawmut and Weston projects have explicitly stated that their fish passage
requirement for adult Atlantic salmon is being met by the “trap and truck”
program at the Lockwood Project. Although not explicitly stated, it is strongly
implied that the owners/operators of the Lockwood Project believe that their
upstream adult fish passage requirements are met by the trap and truck program as
well (FPL Energy Maine Hydro, LLC. 2007, 2008a; NextEra' ™ Energy Maine
Operating Services, LLC. 2009, 2010, 2011). The owner/operator of the Hydro
Kennebec Project, located approximately one mile upstream from the Lockwood
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Project, asserts that the Lockwood Project is a complete passage block for adult
Atlantic salmon under all flow conditions and thus that there are no adult salmon
that reach Hydro Kennebec. Given this conclusion, the Hydro Kennebec
owners/operators conclude that no upstream passage facilities for adult Atlantic
salmon are needed at their dam (Hydro Kennebec, LLC. 2011. Note: this
document is under a court protective order).

A considered evaluation of the physical conditions at Lockwood does not support
the conclusions reached by the various dam owners/operators. First, at some yet
to be quantified flow volume, adult Atlantic salmon can pass the Lockwood
Project spillway section and move upstream to the Hydro Kennebec Project
simply because there will be sufficient water depth and/or flow turbulence at
specific locations that will facilitate fish passage.

Second, it has not been established that all — or any known percentage of —
returning adult Atlantic salmon in the immediate downstream area of Lockwood
are actually captured at the fish trapping facility. The physical configuration and
width of the river channel and the location of the fish trapping facility
immediately adjacent to the west bank of the river strongly suggest that the
probability of an adult fish actually finding the entrance to the facility varies with
river flow. Given the behavior of adult Atlantic salmon to migrate upstream to
the maximum extent possible, and the 1,300-foot section of channel leading up to
the dam’s spillway located to the east and upstream of the powerhouse, it is
reasonable to assume that under spill or higher flow conditions adult fish will tend
to stay nearer the east bank of the river, away from and upstream of the trapping
facility. Only under non-spill flow conditions, or when the majority of flow
entering the river channel passes through the Project’s tailrace, is it more likely
that fish would find the entrance to the trapping facility.

Finally, the fish trapping facility shuts down at river flows >~ 21,000 cfs. Based
on my personal observation of the Lockwood site, I do not believe that adult fish
could pass the Lockwood spillway section at flow volumes in the low 20,000+ cfs
range. It is therefore my opinion that Lockwood presents an impassable barrier to
upstream migrating adult Atlantic salmon when river flows are > ~ 21,000 cfs but
below the even higher flow volumes which would permit direct passage over the
spillway section.

. Conclusions Regarding Impacts on Fish — Given the information in the
evaluation above, I have reached the following conclusions regarding upstream
fish passage facilities at the Lockwood Project:
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II.

I11.

IV.

VI

VIL

VIIL

No volitional upstream adult passage facilities exist at the Lockwood
Project. Accordingly, except when river flow is high enough to permit
them to swim over the dam, upstream migrating Atlantic salmon must
“find” the entrance to fish trapping facility under all flow conditions in
order for them to be transported upstream via the trap and truck program.

It is unknown what percentage of adult Atlantic salmon that migrate from
the ocean to the Lockwood Project site are actually captured and trucked
to upstream summer holding and spawning areas.

The timing of adult Atlantic salmon upstream migration cannot be
determined based on the capture data from the Lockwood fish trapping
facility. The trap is operated on an apparently fixed time schedule, with
no data available to me to suggest when the adults actually arrive at
Lockwood.

Given the physical configuration and width of the channel and the
physical layout of the Lockwood Project, it is probable that upstream
migrating adult fish will use the east side of the river as their initial
migratory pathway and, depending on river flow volumes, may or may not
move to the west side of the river channel towards the entrance to the fish
trapping facility. Particularly given the dependency on favorable flow
volumes, I do not believe that all adult Atlantic salmon find their way to
the fish trapping facility.

The Lockwood Project is not a total block to upstream migrating adult
Atlantic salmon under all flow conditions. At some yet to be quantified
high flow volume, adult salmon can pass the Lockwood spillway section
and move upstream to the Hydro Kennebec Project.

At river flow volumes great enough to require the fish trapping facility to
be shut down but below the higher river flow volumes sufficient to allow
adult Atlantic salmon passage over the Lockwood spillway section, the
Lockwood Project is an impassable barrier for upstream migrating adult
Atlantic salmon.

It is biologically unjustified to conclude that upstream passage
requirements for adult Atlantic salmon are met by conditions and
operations at the Lockwood Project.

Given these supporting conclusions, I conclude that — depending on flow
conditions — the Lockwood Project blocks upstream migration of Atlantic
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salmon, delays their migration, or creates conditions that allow passage
only under flow conditions that are different from those that existed before
the Project was constructed. In addition, it is unknown what the fate of
adult Atlantic salmon may be if they are unable to find a way to pass the
Lockwood Project on their way upstream.

5. Size and configuration of the headpond upstream of the dam

A. Evaluation — According to published reports, the headpond area at the Lockwood
Project is 81.5 acres in size (FPL Energy Maine Hydro, LLC. 2007). Although I
am unable to verify this estimate, it appears reasonable, given the low height of
the spillway section. However, it is not stated if this area estimate is with or
without the flashboards installed. Installing the flashboards raises the effective
height of the dam, thus increasing the area of the headpond. The headpond size is
significant because in this area of the Lockwood Project, the habitat of the
Kennebec River has been changed from a flowing river channel to a more slow-
moving water habitat. The lake-like habitat is more likely to contain fish species
that are predators on juvenile Atlantic salmon, and it may not contain the cover
features for juvenile salmon that would normally be present in a natural river
channel. I am unaware of any study or analysis that has specifically quantified
the habitat characteristics of this area or quantified any predation rates on Atlantic
salmon smolts.

B. Conclusions Regarding Impacts on Fish — I conclude that it is likely that levels
of predation of Atlantic salmon smolts in the headpond area of the Lockwood
Project are higher than what they would be in a natural river channel. But given
the lack of any site-specific, quantitative studies or data, it is impossible to reach a
defensible quantitative assessment of the increased predation rate or the potential
impacts on the Atlantic salmon population.

6. Physical character of the river immediately downstream of the dam and tailrace
areas as potential habitat for predators

A. Evaluation — Smolts can pass the Lockwood Project by going over the spillway,
or passing through the turbines or downstream fish bypass system. Each of these
routes may affect smolts in ways that make them more vulnerable to predation, as
described in Section 5.2, above. No scientifically rigorous studies have been
conducted to assess these impacts at Lockwood, although the authors of studies
conducted at the Lockwood Project that focused on other passage issues conclude
that some radio tagged smolts were taken by downstream predators, based on
movement patterns of the tags after passage through the project ((FPL Energy
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Maine Hydro, LLC. 2008a, Normandeau Associates, Inc. 2011¢c. Note this latter
document is under a court protective order). The predation estimate in the 2011
study was 1.4%.

The configuration of the river channel and the effects of spill on juvenile Atlantic
salmon passing over the spillway make these fish vulnerable to predation. Given
the extensive bedrock ledges immediately downstream of the spillway section, I
conclude that some yet to be quantified level of disorientation or injury increases
vulnerability to predation.

Under low flow conditions, the majority of the river flow is passing through the
power canal, which means fish are passing through the bypass system or turbines.
In multiple reports, the published project description states that the water depth in
the turbine tailrace is approximately 15 ft. This type of habitat is very conducive
to harboring predators such as striped bass. Given the probability of fish being
disoriented by passing through the turbines, it is likely that predation rates in this
specific area of the Project are higher than other areas. However, no studies have
specifically quantified the predation rate in this area.

B. Conclusions Regarding Impacts to Fish and this Factor —I conclude that the
Lockwood Project’s configuration and operations create conditions that result in
increased predation of juvenile Atlantic salmon. There is one published estimate
that would suggest a 1+% predation rate, but I do not believe that level is
supported by scientifically reliable evidence. In my professional opinion,
predation is occurring at some unknown level, likely in the low single digits. But
given the lack of specific quantitative data, the actual level of predation below
Lockwood and its impact on Atlantic salmon cannot be quantified at this time.

7. River flow regime during time periods critical for Atlantic salmon (April through
June and October through November) in relation to the hydraulic capacity of the
turbines

A. Evaluation — For a more detailed explanation of the data and procedure used to
develop the figures below relating Kennebec River flow conditions and the
potential for all of the river flow to pass through the Project’s turbines, see
Section 6.2 of this report. Results of this analysis are presented below:

Data from Figure 7.1.1 show that during the month of April there is a fairly
consistent probability of 5% that river flows will be < Project hydraulic capacity.
This probability increases to nearly 10% during the last few days of the month.
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Figure 7.1.1. Relationship between Kennebec River mean daily flow in April and the hydraulic flow
capacity of the Hydro Kennebec, Shawmut, Weston, and Lockwood projects. Flow curves represent
the 5, 10, 25, and 50" mean daily flow percentiles. Flow volume is based on all days of record for the
USGS gage at North Sidney, ME with flows from the Sebasticook River at Pittsfield, ME subtracted.
No flow adjustment has been made for changes in watershed area.

Data from Figure 7.1.2 show that during the month of May there is a fairly
consistent probability of 10% that river flows will be < Project hydraulic capacity.
This probability increases to nearly 25% during the last 10 days of the month.
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Figure 7.1.2. Relationship between Kennebec River mean daily flow in April and the hydraulic flow
capacity of the Hydro Kennebec, Shawmut, Weston, and Lockwood projects. Flow curves represent
the 5, 10, 25, and 50" mean daily flow percentiles. Flow volume is based on all days of record for the
USGS gage at North Sidney, ME with flows from the Sebasticook River at Pittsfield, ME subtracted.
No flow adjustment has been made for changes in watershed area.

Data from Figure 7.1.3 show that during the month of June there is a fairly
consistent probability of 25% that river flows will be < Project hydraulic capacity.
This probability increases to nearly 50% during the last 10 days of the month.

Data from Figure 7.1.4 show that during the month of October there is a
consistent probability of at least 50% that river flows will be < Project hydraulic
capacity.

Data from Figure 7.1.5 show that during the month of November there is a
consistent probability of at least 25% that river flows will be < Project hydraulic
capacity.
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Figure 7.1.3. Relationship between Kennebec River mean daily flow in April and the hydraulic flow
capacity of the Hydro Kennebec, Shawmut, Weston, and Lockwood projects. Flow curves represent
the 5, 10, 25, and 50" mean daily flow percentiles. Flow volume is based on all days of record for the
USGS gage at North Sidney, ME with flows from the Sebasticook River at Pittsfield, ME subtracted.
No flow adjustment has been made for changes in watershed area.
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Figure 7.1.4. Relationship between Kennebec River mean daily flow in April and the hydraulic flow
capacity of the Hydro Kennebec, Shawmut, Weston, and Lockwood projects. Flow curves represent
the 5, 10, 25, and 50" mean daily flow percentiles. Flow volume is based on all days of record for the
USGS gage at North Sidney, ME with flows from the Sebasticook River at Pittsfield, ME subtracted.
No flow adjustment has been made for changes in watershed area.
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Figure 7.1.5. Relationship between Kennebec River mean daily flow in April and the hydraulic flow
capacity of the Hydro Kennebec, Shawmut, Weston, and Lockwood projects. Flow curves represent
the 5, 10, 25, and 50™ mean daily flow percentiles. Flow volume is based on all days of record for the
USGS gage at North Sidney, ME with flows from the Sebasticook River at Pittsfield, ME subtracted.
No flow adjustment has been made for changes in watershed area.

B. Conclusions Regarding Impacts on Fish — The results of these analyses lead me
to the following conclusions:

L.

II.

During the spring emigration period, the probabilities of river flow being
< the Lockwood Project’s hydraulic capacity range from 5 to 50%.
During the most likely time when the majority of smolts would migrate,
the probabilities range from 10-25%. This level of resulting interaction
with Project turbines is, in my opinion, unacceptable in terms of
population survival and recovery, given the level of immediate turbine
mortality at Lockwood Project and the current status of the Atlantic
salmon population in the Kennebec River.

During the fall kelt emigration period, the analysis shows probabilities of
> 50% for all of October and > 25% for all of November. This level of
resulting interaction with Project turbines is, in my opinion, unacceptable
in terms of population survival and recovery, given the level of immediate
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I1I.

IV.

turbine mortality at Lockwood Project and the current status of the
Atlantic salmon population in the Kennebec River.

This analysis clearly demonstrates that the use of median monthly flow
values to assess potential project impacts is not appropriate or defensible.
As this analysis shows, the use of median monthly flows greatly
underestimates the amount of time that river flows will be less than or
equal to project hydraulic capacity, and thus underestimates the percentage
of time that the only downstream passage route available for Atlantic
salmon is through the project turbines and the inadequate downstream
bypass system. It is my understanding, based on my review of draft white
papers commissioned by the NextEra Defendants, that these Defendants
plan to use median flow data to assess each Project’s impacts on Atlantic
salmon for purposes of obtaining Incidental Take Permits.

Given the current population levels, the age structure of adults captured at
the Lockwood fish trapping facility, the decades it would take to rebuild
even one year’s loss of smolts due to project operations, and the
cumulative effects of the four projects on the Kennebec River between
Waterville and the Sandy River, I believe the impacts associated with low
river flows result in critical levels of mortality to Atlantic salmon on a
reasonably predictable and routine basis.

7.1.3 Impacts on Atlantic salmon in the Merrymeeting Bay SHRU and, consequently, the
GOM DPS as a whole

In order to evaluate impacts of dam operations on the Merrymeeting Bay SHRU and the
GOM DPS as a whole, I used five parameters related to the Lockwood Project, and these
same parameters and conclusions are equally applicable to the Hydro Kennebec,
Shawmut, and Weston projects as well.

1) Percentage of the total habitat in comparison to the GOM DPS — According

2)

to the NMFS (2009b), the Merrymeeting Bay SHRU comprises approximately
46% of the land area in the GOM DPS, with the Kennebec River watershed
contributing 56% of the total for the Merrymeeting Bay SHRU. Therefore, the
Kennebec River watershed has the potential to be the dominant contributor to
recovery in the SHRU and the GOM DPS overall because of its land area and the
quality of habitats suitable for Atlantic salmon upstream of the Weston Project.

Population diversity and stability — The Kennebec River watershed is the
second largest in Maine that is part of the GOM DPS and contains extensive areas
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3)

4)

)

designated as critical habitat. Historically, the Androscoggin, Kennebec, and
Penobscot watersheds were the largest producers of Atlantic salmon in Maine,
and probably the East Coast. These large watersheds provided a variety of
habitats which resulted in genetic diversity among watersheds and overall
population stability because of the variety of habitats and life history strategies
necessary for salmon to persist in them (National Research Council 2002, 2004;
Fay et al. 2006; National Marine Fisheries Service and U.S. Fish and Wildlife
Service 2009).

Location of habitats suitable to promote recovery of the species — The
overwhelming majority of habitats suitable to support Atlantic salmon spawning
and juvenile rearing in the Kennebec River watershed are located upstream of the
Weston Project. While the MDMR (2010) identified some habitat suitable for
Atlantic salmon downstream of the Lockwood Project, a functional equivalent
habitat analysis by NMFS found that all habitats downstream of the Lockwood
Project received a zero rat