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1 INTRODUCTION

Brown Bear 1l Hydro, Inc. (BB2H or Licensee), a wholly owned indirect subsidiary of Eagle Creek
Renewable Energy, LLC (Eagle Creek), is licensed by the Federal Energy Regulatory Commission
(FERC or Commission) to operate the Worumbo Hydroelectric Project (Project, FERC No. 3428).
The Project is located on the Androscoggin River in Androscoggin County, Maine. On December
24, 1985 the Commission issued an Order Issuing New License for a 40-year license (effective
December 1, 1985). The current license is set to expire on November 30, 2025.

BB2H is filing with FERC a Notice of Intent (NOI) to relicense the existing Project, which
generally consists of: (1) a dam/spillway, consisting of a gated flood spillway, a concrete ogee
spillway with crest elevation at 97 feet mean sea level (msl)* with two foot-high hinged flashboards,
a center rock ledge section containing a concrete dike with a crest elevation at 97 feet with two-
foot-high hinged flashboards, and a 744-foot-long concrete spillway with three independently
operable pneumatic flashboard sections; (2) an intake section; (3) upstream and downstream fish
passage; (4) an integral powerhouse equipped with two turbine-generator units having a rated total
capacity of 19.4 megawatts (MW) at a net operating head of 28.5 feet; (5) an impoundment with a
surface area of 190 acres at a normal full pond elevation of 98.5 feet; and (6) appurtenant facilities.

BB2H intends to use the Integrated Licensing Process (ILP) for this relicensing as set forth in Part
5 of the Commission’s regulations. As required by the Commission’s regulations (18 C.F.R. 8 5.6
and 18 C.F.R. § 16.8), BB2H is filing this Pre-Application Document (PAD) simultaneously with
the NOI. The filing of the NOI and PAD commences the relicensing process for the Project.

The PAD is a tool for providing engineering, operational, socioeconomic, historical and
environmental information pertaining to the Project that is reasonably available at the time the NOI
is filed. The PAD supplies information to help identify and evaluate potential impacts on the Project
area resources resulting from continued Project operation. This evaluation will be documented in
the license application to be prepared by BB2H and filed with FERC. The PAD will be distributed
to federal and state agencies, local governments, Native American tribes, non-governmental
organizations and members of the public that may have an interest in the relicensing of the Project.

In accordance with FERC’s regulations governing the content of the PAD, the Licensee contacted
appropriate state and federal resource agencies, Native American tribes, and interested public
parties who may be concerned with the Project’s impacts on the Androscoggin River (Appendix
A). BB2H requested any relevant information, studies, and data on topics such as water quality,
fisheries, wetlands, wildlife, recreation, and cultural resources from the potentially interested
parties. Appendix A also contains the complete record of stakeholder outreach and agency
consultation in connection with the preparation of this PAD.

As set forth in 18 C.F.R. § 5.7, within 30 days of this filing, FERC staff will attempt to meet with
each federally recognized Native American tribe that is “likely to be affected” by the Project’s
relicensing application, if any such tribe agrees to a meeting. FERC will then issue a notice of
commencement of the licensing proceeding and Scoping Document 1 (SD1) within 60 days of the
filing of this NOI and PAD per 18 C.F.R. § 5.8. Following issuance of SD1, FERC will hold a
public scoping meeting and site visit within 30 days of issuing SD1. After the scoping meeting and
site visit, Commission staff may issue Scoping Document 2 (SD2) based on public and agency
input, if necessary.

! Elevations referencing Mean Sea Level refer to the National Geodetic Vertical Datum of 1929
(NGVD29), U.S. feet. All elevations referenced throughout this document refer to NGVD29 unless
otherwise noted.
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1.1  Agents for Brown Bear 1l Hydro, Inc.

In accordance with 18 C.F.R. § 5.6(d)(2)(i), the exact name, business address, and telephone
number of each person authorized to act as agent for the Licensee are the following:

Michael Scarzello

Director

Eagle Creek Renewable Energy, LLC
116 North State Street

PO Box 167

Neshkoro, W1 54960-0167
Michael.Scarzello@eaglecreekre.com
(978) 998-8400

Tim Sullivan

Project Manager

41 Liberty Hill Road, Bldg. 1

PO Box 2179

Henniker, NH 03242
timsullivan@gomezandsullivan.com
(603) 428-4960

1.2 PAD Content

The information contained in this document was assembled based on the requirements set forth in
18 C.F.R. 5.6(c) and (d) and is organized as follows:
e Section 1 — Introduction

e Section 2 — Process plan and schedule for all pre-application activities (18 C.F.R. §

5.6(d)(1))

e Section 3 — General description of the Project location, facilities, and operations (18 C.F.R.
8 5.6(d)(2))

e Section 4 — Description of the existing environment and resource impacts (18 C.F.R. 8§
5.6(d)(3))

e Section 5 — Preliminary resource issues and potential studies or information gathering
needs associated with the issues (18 C.F.R. § 5.6(d)(4))

o Appendices:
0 Appendix A — Consultation Record

0 Appendix B — Exhibit G Drawings
0 Appendix C — Exhibit F Drawings (CEII)
0 Appendix D — Current License and Amendment Orders
0 Appendix E — Information and Sources Cited in the PAD
Worumbo Project Pre-Application Document
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2 PROCESS PLAN AND SCHEDULE (18 C.F.R. §5.6(d)(1))

On November 23, 2020, BB2H filed this PAD and NOI to relicense the Worumbo Hydroelectric
Project (FERC No. 3428). Pursuant to 18 C.F.R. 85.3, 5.5, and 5.6, the filing of the NOI and PAD
commences the relicensing process and sets the schedule for licensing activities. As previously
stated, the Licensee intends to utilize the Commission’s Integrated Licensing Process for this
relicensing. The ILP is driven by specific milestones and requirements as noted in the
Commission’s regulations (18 C.F.R. Part 5). Below is the proposed plan for communications,
document distribution, handling of sensitive information, schedule, and meetings.

2.1 Communications

The Licensee is proposing a communication protocol to establish guidelines for effective
participation and communication in the Project relicensing process. The primary means of
communication will be meetings, formal documents, email, and telephone. To establish the
consultation record, all formal correspondence requires adequate documentation. Communication
will occur among the Licensee, the Licensee’s Agent and stakeholders.

2.1.1 Stakeholder Mailing List

Throughout the pre-filing process the Licensee will maintain a mailing list of those stakeholders
that have an interest in the Project and/or licensing. The stakeholder mailing list will include those
interested parties, such as: individuals, governmental agencies (local, state, federal), and non-
government organizations. The mailing list will include mailing addresses and available e-mail
addresses for distributing notices and documents for public review.

2.2 Document Distribution

The Licensee or its Agent will distribute, whenever possible, all documents electronically, but may
distribute hard copies of some documents for convenience or by request. BB2H will distribute
primary licensing documents via email with a link to its relicensing web site or via attachments to
e-mails. The website for the Worumbo Relicensing is http://www.eaglecreekre.com/worumbo-

relicensing.

Documents filed with the Commission will also be available from FERC’s eLibrary at
https://elibrary.ferc.gov/eLibrary/search by searching under Docket P-3428. Requests for hard
copies of relicensing documents should be sent to Mr. Scarzello using the contact information
provided in Section 1.1 and should clearly indicate the document name, publication date (if known),
and FERC Project No. 3428. A reproduction charge ($0.25/page) and postage costs may be assessed
for hard copies requested by the public. Federal, state, and tribal entities will not be subject to
document processing or postage fees.

If possible, the Licensee prefers to receive all documents electronically, in an appropriate format.
E-mail electronic documents to the Licensee or its Agent at the e-mail addresses found in Section
1.1. Hard copy documents may be mailed to the addresses found in Section 1.1. In either case, all
documents received become part of the consultation record and will be available for distribution to
the public.

A copy of the NOI and this PAD have been made available for public inspection during normal
business hours at the Lisbon Town Clerk’s Office, 300 Lisbon Street, Lisbon, ME, 04250.

Worumbo Project Pre-Application Document
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2.3  Sensitive Information

Certain Project-related documents and information are considered to be Critical Energy
Infrastructure Information (CEII) or Privileged and restricted from public viewing in accordance
with Section 388 of the Commission’s regulations, 18 C.F.R. § 388.113 and 18 C.F.R. § 388.112.

This information relates to the design and safety of the dams and appurtenant facilities as well as
information considered commercially sensitive. Anyone seeking information protected as CEII
from the Commission must file a CEIl request. FERC's website at:
https://www.ferc.gov/enforcement-legal/ceii contains additional details related to CEIl. The
Licensee will allow limited access to documents containing sensitive information regarding
specific cultural and/or protected environmental resources to authorized entities.

2.4  Meetings

The Licensee recognizes there are a number of agencies, groups, and individuals that may want to
participate in the licensing process for the Project. The Licensee will work with all interested parties
to develop meeting schedules that include locations and times which accommodate the majority of
participants. The Licensee will follow the notification procedures for meetings as mandated by
FERC regulations. The Licensee may schedule additional meetings to enhance the consultation
process, as necessary.

2.5 Schedule

Table 2.5-1 provides an initial process plan and schedule for the Project. The process plan and
schedule provides time frames for pre-application consultation, information gathering and studies.
The process plan and schedule may reflect deadlines that fall on weekend days (Saturday or
Sunday) or federal holidays. As such, weekend or holiday deadlines will default to the following
Monday or business day in accordance with FERC regulations. The process plan and schedule was
developed in accordance with the regulations and incorporates the timeframes set forth in 18 C.F.R.
Part 5. As observed in the schedule, the Licensee intends to conduct the first season of field studies
in 2022. The Draft License Application (DLA) is scheduled to be filed no later than July 3, 2023,
while the Final License Application (FLA) will be filed by November 30, 2023.
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Table 2.5-1: Proposed Process Plan and Schedule

Activity Responsibility Required Time Frame Citation Deadline

File Notice of Intent (NOI) At least 5 (but no more than
and Pre-Application Licensee 5 1/2) years before existing | 18 CFR § 5.5(d) | November 23, 2020
Document (PAD) license expires
Hold Initial Tribal Within 30 days of filing of
Consultation Mesting FERC NOI & PAD 18 CFR § 5.7 | December 23, 2020
Notice NOI/PAD and Issue Within 60 days of filing of
Scoping Document 1 (SD1) FERC NOI & PAD 18 CFR §5.8(a) | January 22, 2021
Hold Scoping Meeting and Within 30 days of issuance 18CFR §
Site Visit FERC  lofsp1 58(b)(3) | eoruary 21,2021
Comment on PAD and SD1; Within 60 days of issuance
Submit Study Requests Stakeholders of SD1 18 CFR §5.9(a) | March 23, 2021

. Within 45 days of deadline
File Proposed Study Plan Licensee for filing comments on PAD| 18 CFR §5.11 May 7, 2021
(PSP)

and SD1

Hold Study Plan Meeting Licensee Within 30 days of deadline 18 CFR 8 5.11(¢) June 6, 2021

for filing PSP

Comment on Proposed Study
Plan

Stakeholders

Within 90 days of filing PSP

18 CFR §5.12

August 5, 2021

File Revised Study Plan
(RSP)

Licensee

Within 30 days of deadline
for filing comments on PSP

18 CFR §5.13(3)

September 4, 2021

Comment on Revised Study
Plan

Stakeholders

Within 15 days of filing of
RSP

18 CFR § 5.13(b)

September 19, 2021

FERC Issues Study Plan
Determination (SPD)

FERC

Within 30 days of filing of
RSP

18 CFR §5.13(c)

October 4, 2021

Initiate Formal Study Dispute

Agencies with

. 4 mandatory  |Within 20 days of issuance
Resolution Process (if conditioning  |of Study Plan Determination 18 CFR 8 5.14(a)| October 24, 2021
necessary) .

authority

File Response to Study : Within 25 days of Notice of .
Dispute(s) (if necessary) Licensee Study Dispute 18 CFR § 5.14(i) | November 18, 2021
FERC Dispute Panel Issues . Within 50 days of Notice of
Finding (if necessary) Dispute Panel Study Dispute 18 CFR § 5.14(Kk)| December 13, 2021

FERC Issues Determination

Within 70 days of Notice of

on Study Dispute (if FERC Study Dispute 18 CFR § 5.14(l)| January 2, 2022
necessary)
Conduct Field Studies Licensee Pursuant to approved SP 18 CFR §5.15 Jun - Nov 2022
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Activity Responsibility Required Time Frame Citation Deadline
Pursuant to approved SP or 18 CFR §
File Initial Study Report Licensee no later than 1 year after October 4, 2022
5.15(c)(1)
approval of SP
Hold Initial Study Report . Within 15 days of filing of 18 CFR §
Meeting Licensee initial study report 5.15(c)(2) October 19, 2022
File Initial Study Report . Within 15 days of study 18CFR §
Meeting Summary Licensee results meeting 5.15(c)(3) November 3, 2022
. . Within 30 days of filing of
F|_Ie Meeting Sur_nmary Stakeholders  [study results meeting 10CFR S December 3, 2022
Disagreements (if necessary) 5.15(c)(4)
summary
File Responses to . Within 30 days of filing of 18 CFR 8
. . Licensee meeting summary January 2, 2023
Disagreements (if necessary) di 5.15(c)(5)
isagreements
Resolve Disagreements (if FERC Within 30 day_s of filing of 18 CFR § February 1, 2023
necessary) responses to disagreements 5.15(c)(6)
Conduct _Second Season Field Licensee Pursuant to qpprpved Study 18 CFR § 5.15 Jun - Nov 2023
Studies (if necessary) Plan Determination
File Preliminary Licensing No later than 150 days
Proposal (PLP) or Draft Licensee before final applicationis |18 CFR § 5.16(a) July 3, 2023

License Application (DLA)

filed

Comment on DLA,
Additional Information
Requests (if necessary)

Stakeholders

Within 90 days of filing of
DLA or draft license
application

18 CFR §5.16(¢)

October 1, 2023

File Updated Study Report (if

Pursuant to approved SP or

applicable) Licensee no later than 2 years after |18 CFR 8 5.15(f)| October 4, 2023

PP approval of SP
Hold Updated Study Report . Within 15 days of Updated 18CFR §
Meeting (if applicable) Licensee Study Report 5.15(c)(2) October 19, 2023
File Updated Study Report s
Meeting Summary (if Licensee \Iévelstm?sll\iedeat?r? of Study éiglé:(l(::)R(S% November 3, 2023
applicable) g '

. . Within 30 days of filing of
F|_Ie seiing Summary Stakeholders  |study results meeting HHCARE December 3, 2023
Disagreements (if necessary) summary 5.15(c)(4)
File Responses to Meeting Within 30 days of filing of 18 CFR §
Summary Disagreements (if Licensee meeting summary 5.15(c)(5) January 2, 2024
necessary) disagreements '
Resolve Updated Study o -

. Within 30 days of filing of 18 CFR §

Report Meeting FERC response to disagreements 5.15(c)(6) February 1, 2024

Disagreements (if necessary)
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Activity

Responsibility

Required Time Frame

Citation

Deadline

File License Application

Licensee

No later than 24 months
before existing license
expires

18 CFR § 5.17(a) | November 30, 2023
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3 PROJECT LOCATION, FACILITIES, AND OPERATION (18 C.F.R. 85.6(d)(2))

3.1 Project Location

The Project is located on the Androscoggin River in the Towns of Lisbon and Durham in
Androscoggin County, Maine, roughly seven miles upstream from the Town of Brunswick and
approximately 17 miles upstream from the mouth of the Androscoggin River at Merrymeeting Bay.
At normal full pond the impoundment elevation is 98.5 feet with a surface area of 190 acres. The
drainage area at the Project is approximately 3,382 square miles (mi2), with an average annual
inflow of approximately 6,952 cubic feet per second (cfs).

The Project boundary generally follows the contour level of 100.0 feet except in the vicinity of the
dam and powerhouse. From the Project dam the boundary extends upstream approximately two
miles to where the river narrows and downstream approximately a quarter of a mile to just
downstream from the Route 125 bridge. The boundary encompasses approximately 209 acres.
Figure 3.1-1 depicts the Project boundary, while Appendix B depicts the original Exhibit G
drawings.?

At the downstream end of the Worumbo Project boundary is an area of approximately 0.95 acres
where the Project boundary overlaps with the project boundary for the Pejepscot Hydroelectric
Project (FERC No. 4784) (Pejepscot Project). The area of overlapping boundaries is depicted on
Figure 3.1-2. The Licensee and Topsham Hydro Partners, L.P. (Topsham Hydro) (the Licensee for
the Pejepscot Project) have agreed to clarify responsibility for the overlapping area by seeking
Commission approval to revise the boundaries of both projects to eliminate the overlap. Topsham
Hydro filed revised Exhibit G drawings with the Commission as part of their Final License
Application for the Pejepscot Project on August 31, 2020. BB2H will be filing a non-capacity
license amendment to revise the Project boundary for the Worumbo Project in the near future.

The decision to revise the project boundaries reflects both licensees’ belief that eliminating the
overlap will make administration of the licenses easier and will simplify the relicensing process for
both projects. The proposed boundary change in this area will have no impact on power generation,
fish and wildlife, water quality, recreation, or cultural resources. All of the area currently within
either project boundary will remain within the boundary of one or the other project and be subject
to the requirements of the applicable license.

The Lisbon Falls Fishing Park, which is currently connected to the Pejepscot Project license, is
located in the area of overlap. Topsham Hydro currently operates and maintains the facility;
however, the lands are leased from BB2H. The term of the lease ends at the expiration of the current
Pejepscot license (August 31, 2022). This facility is proposed to be removed from the Pejepscot
Project boundary but would continue to be encompassed within the Worumbo Project boundary.
With the modifications of the boundary for each Project, BB2H would assume responsibility for
the continued operation and maintenance of the Lisbon Falls Fishing Park. The facility is discussed
in detail in Section 4.8.

2 Note that the bridge depicted in the original Exhibit G drawings has been removed and replaced with a
new bridge immediately upstream of the old bridge’s location.
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3.2 Project Facilities

3.2.1 Project Structures

The Project consists of three concrete gravity dam sections, a gated spillway, a two-unit
powerhouse, a non-overflow abutment, upstream and downstream fish passage facilities, and a
flood wall connecting the powerhouse to Mill Island. The combined FERC authorized rating of the
two generating units is 19.4 MW. More detailed descriptions for each of these facilities is provided
below and shown in Figure 3.2.1-1. Appendix C contains general design drawings of the Project.
A summary of pertinent Project information is provided in Table 3.2.1-1.

3.2.2  Project Reservoir

The Project impoundment has a normal maximum surface area of 190 acres, a normal reservoir
surface level of 98.5 feet, a normal maximum surface elevation of 98.5/99.0 feet, and a useable
storage capacity of 277.5 acre-feet. The impoundment volume is 2,000 acre-feet at a normal full
pond elevation of 98.5 feet.

3.2.3 Dam
The Project Dam consists of the following components:

e An approximately 870-foot-long concrete dam constructed in its present configuration in
1988 and updated in 2011 (a dam has existed in this location since 1864). The permanent
concrete crest elevation of the dam is 97.00 feet.

o Gated flood spillway system containing four vertical lift flood gates.

o Flashboard systems are installed onto the dam crest and are divided into three
independently operated systems:

0 Section #1: 228-foot-long ogee spillway with 38 two-foot high steel hinged
flashboards. The top of these flashboards when up is 99.00 feet. These flashboard
panels are designed to fail during high river flow periods when the pond level
reaches 101.0 feet.

0 Section #2: 167-foot-long section of the concrete dam, which has 11 Obermeyer
air bags controlling 21 steel flashboard panels. These panels are 2.25 feet high
when fully inflated for a height of 99.00 feet. This system is designed to start
deflating and lowering the steel panels when the pond level reaches 100.44 feet.

0 Section #3: 349-foot-long section of the concrete dam. This section is divided into
three flashboard systems which can be operated independently or in parallel with
each other based on the station seasonal operating period.

= 3A: 61-foot-long Obermeyer pneumatic flashboards with four air bags
which control eight steel panels. The rubber bladder raises and lowers steel
panels mounted along the dam crest. When fully inflated the tops of these
flashboards are at 98.50 feet.

= 3B: 256-foot-long Obermeyer pneumatic flashboards with 16 air bags and
steel panels. The rubber bladder raises and lowers steel panels mounted
along the dam crest. When fully inflated the tops of these flashboards are
at 98.75 feet.
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= 3C: 32-foot-long Obermeyer pneumatic flashboards with two air bags and
steel panels. The rubber bladder raises and lowers steel panels mounted
along the dam crest. When fully inflated the tops of these flashboards are
at 98.75 feet.

0 Obermeyer systems: Sections 3A-C are designed to start deflating and lowering
the steel panels when the pond level reaches 100.0 feet during high river flow
events.

3.2.4 Powerhouse

The concrete intake structure is an integral part of the powerhouse structure. It contains two
sectional vertical slide gates operated by the same gantry crane that operates the spillway gates.
These gates are normally open and are closed strictly for equipment maintenance. A hydraulic trash
rake located on the intake deck cleans the two approximately 40 foot high by 33 foot wide intake
racks. In addition, the intake contains three entrances for the downstream fish passage and one exit
for the upstream fish passage. The trash racks are spaced 5 inches on center.

The reinforced concrete powerhouse measures 105 feet wide by 150 feet long. The powerhouse has
a minimum concrete elevation of 17.0 feet and maximum elevation of 110.0 feet at the intake. Steel
dewatering gates are provided on both the intake and draft tube side of the powerhouse.

A crane bay extension has been provided for equipment maintenance and removal. A 45-ton
powerhouse bridge crane serves the crane bay extension. To prevent flooding from tailwater, a steel
slide gate is provided to seal the powerhouse from the crane bay extension during periods of
extreme flood conditions.

A tailrace has been excavated from the downstream powerhouse wall to the state highway bridge.
The tailrace is partially contained by a retaining wall on the land side and a training wall on the
river side. The existing bridge over the old power canal remains in place for the access road to the
new powerhouse.

The Project is equipped with two Kaplan bulb turbines each capable of producing 10.5 MW at 28.5
feet net head at maximum output. The maximum hydraulic capacity of each unit is 4,520 cfs, for a
total maximum hydraulic capacity of 9,040 cfs. Each turbine is directly connected to a synchronous
generator rated at 9.7 MW, 4,160 volts, 3 phase 60 cycle and temperature rise of 80° K. The turbines
have a runner diameter of 4.25 meters and a low rotational speed of 120 revolutions per minute.
The Project has a rated total capacity of 19.4 MW and an average annual generation of
approximately 87.6 gigawatt hours (GWh).

3.25 Canal

The project as constructed contains no forebay canal. The approach flow channel to the powerhouse
was excavated in the riverbed upstream of the powerhouse.

3.2.6 Fish Passage

The Project contains both upstream and downstream fishways. Upstream and downstream fishway
descriptions detailed below are based on the National Marine Fisheries Service (NMFS) 2017
Biological Opinion (BiOp) (NMFES, 2017). The upstream fish passage was constructed in 1988 and
consists of a vertical lift system with the following components: two entry way gates, a connecting
gallery, four attraction flow pumps, a moving crowder, a cable operated lift, a headwater canal, fish
viewing and counting room, an electrically operated gate at the downstream end of the counting
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window, an attraction flow diversion pipe from the headwater canal to the crowder area, and a
headpond trashrack. The hydraulic capacity of the attraction flow pumps is 40 cfs each. The
hydraulic capacity of the diversion pipe is 30 to 80 cfs but is maintained at 35 cfs. The counting
and viewing room also contain the air compressors and control system for the pneumatic
flashboards and an air blower for de-icing the four flood gates (NMFES, 2017).

The downstream fish passage consists of the following components: three entry way gates with
trashracks (12-inch clear spacing) located at the surface of headpond 11.30 feet above the top of
the turbine intakes, sectional gates to close individual entrances, a connecting gallery between the
entrances, a 36 inch diameter downstream passage pipe, a plunge pool that measures 30-feet by 20-
feet and is kept at a depth of 10-feet under normal operating conditions. Downstream fishway flows
range from a minimum 119 cfs to 131 cfs under controlled pond conditions. The plunge pool is
equipped with two sectional gates that may be manipulated to control the depth of water in the
plunge pool. The Project gantry crane is equipped with a special boom for servicing the downstream
plunge pool (NMFES, 2017).

The downstream fishway consists of three inlet systems located on the upstream face of the inlet
deck area starting at elevation 93.0 to 101.0 feet by 36 inches wide. Each inlet consists of the
following items:

e Six inlet stop log gates:
0 Two 36 inches wide by 12 inches tall;
0 Two 36 inches wide by 18 inches tall; and
0 Two 36 inches wide by 24 inches tall

A set of trashracks is mounted just inside the upstream opening. Each inlet area then channels the
water/fish into a 36-inch diameter pipe which all three downstream inlets are connected to. This
pipe then discharges the water/fish into a plunge pool area located on the river side of the station
just below the fish viewing room. The water inside the plunge pool then exits by way of a weir
gate. This weir gate is adjusted to maintain the water level inside the plunge pool area above the
36-inch diameter discharge pipe opening (NMFES, 2017).

Finally, an upstream eel passage system is installed and operated seasonally. The system has two
sections, a textured surface on the spillway face and an eel trap for collecting and holding upstream
migrants. The textured spillway surface is located at the upstream terminus of the ledges near the
west abutment of the spillway. The trap consists of two two-foot wide by seven-foot-long covered
ramps lined with bristles. The lower section of each ramp is mounted to the dam crest and the upper
sections are connected to a collection tank, forming a “A” frame design. Water from an electric
submersible pump is discharged into each ramp and a small amount of water is sprayed onto the
downstream dam crest. This flowing water directs the eels into the ramps to the collection tank.
Water and eels leave the collection tank by way of a four-inch pipe into a plastic holding tank
mounted in the pond just upstream of the Obermeyer panel.

3.2.7 Transmission Facilities

One 20 MVA, 3 phase, 60 Hz power transformer raises the generator output voltage from 4,160 to
34,500 volts. The transformer is located on the draft tube deck of the powerhouse. The Project is
connected to the Central Maine Power Company (CMP) system by a 500-foot underground
transmission system. This system consists of a duct bank encased in concrete, with one 500 MCM
copper conductor per phase. A non-project transmission line carries the power from the
underground transmission line to CMP's Lisbon Falls substation. This 34.5 KVA transmission line
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has length of 3,540 feet and utilizes 336,400 KCM conductor. A single line diagram is included as
Figure 3.2.7-1. The contents of the figure are considered to be CEIIl and, therefore, have been filed
separately in Volume 2, the non-public version.

3.2.8  Proposed Project Facilities

There are no new facilities being proposed at this time.
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Table 3.2.1-1: General Project Information

General Information

Owner

Brown Bear Il Hydro, Inc.

FERC Project Number

3428

Current License Term

December 1, 1985 — November 30, 2025

Counties

General

Nearest Town(s) Durham, Lisbon
River Androscoggin
Drainage Area 3,382 mi?
Normal Full Pond Elevation 98.5 ft.

Normal Tailwater Elevation 68.8 ft.
Impoundment Length approximately 2 miles
Gross Storage 2,000 acre-ft.
Useable Storage 277.5 acre-ft.
Surface Area at Normal Full Pond 190 acres
Average Annual Inflow at Project

Structures

Dam Worumbo
Construction Concrete gravity
Total Length 870 ft.
Powerhouses Original (1988)
Turbine / Generator Units 2 units

Turbine Manufacturer / Type Kaplan

Max. Turbine Hydraulic Capacity 4,520 cfs per unit (9,040 cfs total)
Generator Capacities 9.7 MW

Total Authorized Installed Capacity 19.4 MW
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Figure 3.2.7-1: Single-line Diagram

This figure constitutes Critical Energy Infrastructure Information (CEII) in accordance with 18
C.F.R. § 388.113(c) and has been removed from the public version of this PAD.

The material is contained in Volume 2 (CEII), the non-public version filed with the Commission.

Procedures for obtaining access to CEIl may be found at 18 C.F.R. § 388.113.
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3.3 Project Operations

Inflow to the Project is primarily controlled by the operation of two upstream hydropower facilities
— the Gulf Island-Deer Rips Project (FERC No. 2283, located approximately 19 miles upstream)
and the Lewiston Falls Project (FERC No. 2302, located approximately 14.5 miles upstream). The
Gulf Island-Deer Rips Project reregulates the river flow through a variable daily discharge
schedule. The current license for the Gulf Island-Deer Rips Project requires that the normal weekly
impoundment drawdown be no greater than one foot from May 1 through June 30 and four feet
from July 1 through April 30. In addition, seasonal instantaneous minimum flow releases of 1,700
cfs (or inflow, if less) from May 1 through November 30 and 1,430 cfs (or inflow, if less) from
December 1 through April 30 are required from the Project. The Lewiston Falls Project also
operates with a reservoir fluctuation of up to four feet per week with a downstream minimum flow
requirement of 1,000 cfs (or inflow, if less).

3.3.1 Existing Operations

The Project is operated in accordance with the terms of the current FERC license and associated
license amendments. Due to varying flashboard heights (see Section 3.2), and to meet seasonal
bypass flow requirements, the normal maximum surface elevation of the impoundment is 98.5/99.0
feet; however, the normal pond elevation is considered to be 98.5. The current license allows the
Project to be operated from the normal maximum pond elevation down to elevation 97.0. In actual
practice, the Project operates primarily as a run-of-river facility with the exception of power system
emergencies when BB2H is called upon for maximum output or under maintenance exceptions.
During normal operations, the Licensee attempts to maintain the pond elevation in order to provide
a combination of spill over the dam and the required seasonally-variable instream flows to the
bypass reach. If the pond is drawn down below 98.5, minimum flow releases from the Project are
maintained at the lesser of 1,700 cfs or inflow during impoundment refilling. During such periods,
the Project is also required to maintain the seasonal bypass minimum flow rates (discussed further
below) in the Zone 8 bypass pool. The Zone 8 bypass pool is discussed further in Section 4.4.3.2.

The Project is also operated to provide seasonally varied minimum flows into the approximately
620-foot-long bypassed river reach between the Durham-side dam (river right, looking
downstream) and the end of the tailrace training wall. In accordance with revised License Article
31, the Licensee is required to provide minimum flow releases as measured immediately
downstream from the dam according to the following schedule:

September 1 - October 31 200 cfs

November 1 - December 31 50 cfs?®

January 1 - April 15 50 cfs

April 16 - May 31 300 cfs
June 1 - June 30 200 cfs
July 1 - August 31 100 cfs

These minimum flows may be temporarily modified if required by operating emergencies or by
order of any jurisdictional government agency, or as authorized in advance by the Maine
Department of Inland Fisheries and Wildlife (MDIFW). Further, the Licensee may undershoot the

3 Unless the downstream fishway is operational, in which case 85 cfs.
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stated minimum flow up to 50 percent for a period not to exceed one hour, provided that only one
such under-release may be made in a 24-hour period without authorization from the MDIFW. The
current bypass minimum flow regime was established in coordination with resource agencies based
on the results of an instream flow study conducted in the early 1990s.

The maximum hydraulic capacity of the Project is 9,040 cfs. A summary of pro-rated daily average
flows at the Project by month from January 1987 to October 2020 is presented in Table 4.3.1.2-1
(Section 4.3.1). Inflows to the Project exceed the maximum capacity of the units approximately 20
percent of the time, on average.

Upstream and Downstream Fish Passage Operations

The Project is required to be operated in accordance with the terms of the July 2016 Final Species
Protection Plan (SPP) and April 2017 BiOp for Atlantic Salmon. Measures detailed in the SPP
include: (1) operating the Project’s existing Obermeyer gates to allow continuous flow in the
bypassed reach and continuous downstream Atlantic Salmon passage; (2) operating the Project’s
upstream and downstream fish passage facilities for Atlantic Salmon and other anadromous species,
in coordination with downstream hydroelectric projects and in consultation with the Maine
Department of Marine Resources (MDMR); (3) operating the Project in a predominantly run-of-
river mode (with exceptions for power system emergencies and maintenance needs); (4) providing
seasonal bypass and instream flows to protect Atlantic Salmon habitat; (5) maintaining the Project’s
fishways, including management of debris; (6) monitoring bird predation during downstream
salmon passage studies; and (7) continuing required monitoring and reporting. Upstream and
downstream fish passage and American Eel passage operations are discussed further in Section
4.4.4.

3.3.2 Proposed Project Operations

There are no proposed changes to Project operations at this time.

3.4 Other Project Information

3.4.1 Current License Requirements

The original 40-year license for the Project was issued by the Commission on December 24, 1985
(effective December 1, 1985). The license is set to expire on November 30, 2025. The existing
license contains multiple articles governing how the Project is operated, including articles
concerning power production, public safety, streamflows, and recreation, among others. The
current license can be found in Appendix D. Articles 1 through 28 of the license are “standard
content” modeled after FERC’s 1975 Form L-3. Project-specific Articles include Articles 29
through 44. Table 3.4-1 provides a high-level description of each license article. Several License
Amendments and Orders have been issued since the original Order Issuing License (Major) in 1985.
These amendments are summarized in Table 3.4-2.

3.4.2 Compliance History of the Project

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

The Project is classified as a low hazard dam and, therefore, is exempt from Consultant Safety
Inspection Reports. The most recent Dam Safety Surveillance and Monitoring Report (DSSMR)
was filed with the Commission on December 13, 2019. The DSSMR defines the appropriate
monitoring for the water retaining project works.

Section 10(c) of the Federal Power Act authorizes FERC to establish regulations requiring
hydropower licensees to operate and properly maintain their projects for the protection of life,
health, and property. FERC Part 12 regulations include such safety measures as signage and
exclusion devices. The Licensee is required by FERC to file a Public Safety Plan to provide
notification procedures that will alert the proper personnel and organizations so that properly
trained personnel can effectively support public safety. This Plan is reviewed and updated (when
necessary) annually. The most recent revised Public Safety Plan for the Project was submitted on
October 11, 2018. The Licensee, per the Public Safety Plan, provides multiple warning signs, strobe
lights, and a siren to alert the public and employees in case of any station forced and/or trip event
that would cause an increase in spillage over the dam. A boat barrier is erected across the full width
of the river from June 1% to October 1% each year, conditions permitting. In addition, the Licensee
maintains fences and warning signs throughout the facility to protect the public from the hazards
of project structures and operations.

3.4.4 Summary of Project Generation

Table 3.4.4-1 provides the annual gross and average monthly gross generated megawatt hours
(MWh) at the Project for the past ten years (2010-2020). As observed in the table, annual gross
generation ranged from 75,902 to 104,357 MWh in 2016 and 2011, respectively, with a mean
annual generation of 92,582 MWh during the period examined.

3.4.5 Current Net Investment

The current net investment for the Project is being filed with the Commission as privileged
information. The current net investment in the Project should not be interpreted as the fair market
value. The Federal Power Act generally defines a Licensee’s net investment in a project as the
original cost of the Project, plus additions and betterments, minus depreciation and other amounts
(16 U.S.C. § 796 (13)).

3.4.6 Dependable Capacity
The dependable capacity of the Project is 8.4 MW in the summer and 12.4 MW in the winter.

3.5 References

National Marine Fisheries Service (NMFS). 2017. NMFS Endangered Species Act Biological
Opinion for the Proposed Amendment of License for the Worumbo Project (FERC No.
3428).
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Table 3.4-1: Summary of Project-specific License Articles

License Article Description

Requires preparation of a plan to control erosion and pollutants resulting from

Article 29 construction and operation of the Project.
As amended by August 13, 1998 FERC Order, requires maintaining the Project
Article 30 reservoir at a normal maximum operating level of 98.5 feet except during periods
of peaking, and allows for fluctuations of the reservoir elevation between 98.5
and 97 feet.
. As amended by January 26, 1994 FERC Order, provides a minimum flow
Article 31 . L
schedule for the protection and enhancement of fisheries resources.
Article 32 Requires conducting an instream flow study as approved by FERC.

Requires development of a plan to maintain dissolved oxygen (DO)
Article 33 concentrations and to provide for DO monitoring; on May 25, 1995 FERC
approved a request to cease the monitoring program.

Requires filing the final functional design drawings for upstream and

Article 34 downstream fish passage facilities.
Requires conducting an operational study to determine the effectiveness of the
Article 35 fish passage facilities during a 5-year period following commencement of Project
operation.
. Requires consultation with the Maine State Historic Preservation Officer prior to
Article 36 . .
any future construction at the Project.
Requires construction, maintenance, and operation of a boat launching facility
Article 37 near the upstream end of the Project reservoir in consultation with the Town of
Lisbon.
. Requires commencing construction of Project works within two years of license
Article 38 - : . g . ;
issuance and completion of construction within four years of license issuance.
. Requires providing FERC the final contract drawings and specifications for
Acrticle 39 : - .
Project features prior to the start of construction.
. Requires review and approval of contractor-designed cofferdams and deep
Article 40 : . .
excavations prior to the start of construction.
Article 41 Requires filing revised Exhibits A, F, and G.
Article 42 Requires annual charges based on the authorized installed capacity of the Project.
Article 43 Requires annual set aside in a Project amortization reserve account after 20 years

of Project operation.

Provides authority to the Licensee for granting permission for certain types of
Article 44 use and occupancy of and conveyance of interest in Project lands and waters
without prior Commission approval.
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Table 3.4-2: License Orders and Amendments

Date Issued FERC Order

Order Approving and Modifying Minimum Flow Release Plan and Amending
License

January 26, 1994

May 25, 1995 Order Approving Request to Cease Dissolved Oxygen Monitoring

June 9, 1995 Order Modifying and Approving Minimum Flow Gaging Plan

Order Amending License (Modify the Dam, Increase the Operating Level of the

August 13, 1998 Reservoir, Allow Operational Flexibility Between Reservoir Levels)

Order Approving Final Headpond Erosion Survey Pursuant to Order August 13,

February 11, 2002 | Jg0e Order

Order Approving Interim Species Protection Plan and Atlantic Salmon Passage
Study Plans

April 28, 2015 Order Amending License

May 31, 2013

May 11, 2018 Order Approving Final Species Protection Plan for Atlantic Salmon

August 21, 2018 Order Amending License to Incorporate Amended Incidental Take Statement
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Table 3.4.4-1: Annual and Monthly Gross Generation (MWh) for the Project (2010 — 2020)

Year | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Annual
2010 | 8,660 8,393 | 12,040 | 11,620 | 9,195 5,661 4,075 3,608 2,892 9,736 8,639 8,381 | 92,899
2011 | 8,861 6,624 | 11,657 | 11,457 | 12,175 | 7,620 4,278 4,357 8,316 | 10,672 | 8,640 9,699 | 104,357
2012 | 8,307 6,061 | 10,251 | 7,279 | 11,445 | 10,616 | 5,650 5,712 4,739 7,857 8,023 9,068 | 94,997
2013 | 8,427 7,846 | 10,126 | 12,934 | 10,070 | 10,946 | 10,583 | 6,740 6,308 4,771 4,755 6,596 | 100,103
2014 | 9,665 6,605 7,156 | 10,789 | 12,009 | 8,831 9,036 8,101 3,471 4,986 6,365 | 10,667 | 97,682
2015 | 8,792 6,550 6,484 | 10,617 | 7,898 | 10,879 | 6,563 4,210 2,747 6,236 6,191 9,230 | 86,399
2016 | 9,037 9,572 | 11,867 | 10,828 | 7,730 4,282 3,729 2,586 2,098 2,183 5,630 6,360 | 75,902
2017 | 7,531 7,058 8,981 | 10,952 | 12,705 | 7,057 6,773 4,043 2,944 3,892 9,057 6,866 | 87,858
2018 | 9,248 8,550 9,889 | 12,124 | 9,376 3,591 4,188 4,943 3,287 5,319 9,145 8,513 | 88,172
2019 | 9,206 9,420 | 10,433 | 10,870 | 12,868 | 9,168 5,842 3,281 2,559 7,502 8,204 8,098 | 97,451
2020* | 9,224 7,883 | 10,704 | 12,435 | 12,464 | 4,371 8,911 3,340 1,445 5,389 -- -- --

Mean | 8,814 7,687 9,963 | 11,082 | 10,721 | 7,547 6,330 4,629 3,710 6,231 7,465 8,348 | 92,582

*Data provided through October of 2020.
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4 DESCRIPTION OF EXISTING ENVIRONMENT AND RESOURCE IMPACTS (18
C.F.R. §5.6(d)(3))

4.1 General Description of the River Basin (18 C.F.R. § 5.6(d)(3)(xiii))

41.1 Overview

The Androscoggin River is Maine’s third largest river, flowing roughly 178 miles from the
Magalloway River at Umbagog Lake in northern New Hampshire to Merrymeeting Bay in coastal
Maine. Over its 178 mile length, the river drops more than 1,500 feet (NOAA Fisheries, 2020).
Major tributaries include the Swift, Little Androscoggin, Ellis, and Nezinscot rivers (ENSR, 2007).

The first dam on the river is the Brunswick Hydroelectric Project (FERC No. 2284), located at the
head of tide at Merrymeeting Bay. Approximately 4.7 miles upstream of the Brunswick Project is
the Pejepscot Project, which is the second dam on the river. The Worumbo Project, located at the
Durham and Lisbon town line approximately 3.5 miles upstream of the Pejepscot Project, is the
third dam on the river. Other mainstem hydroelectric projects upstream of Worumbo in Maine
include the Lewiston Falls, Gulf Island-Deer Rips, Riley-Jay-Livermore, Otis and Rumford Falls
Projects. Several other hydroelectric projects are located on the Androscoggin River upstream of
Rumford Falls in New Hampshire.

The mainstem Androscoggin River originates at a series of storage reservoirs located in northern
New Hampshire and western Maine. These storage reservoirs, collectively known as the Upper
Androscoggin River Storage System, primarily consist of Mooselookmeguntic Lake (Upper Dam),
Richardson Lake (Middle Dam), Aziscohos Lake, and Lake Umbagog (Errol Dam). The Upper
Androscoggin River Storage System is used to regulate flow in the Androscoggin River such that
a more consistent flow is provided in the summer months. Flows from these headwater projects are
managed in cooperation with downstream power generators to provide a more uniform flow.

The headwater storage lakes are typically brought up to near full pond during the snowmelt and
spring runoff periods and regulated during the summer and early fall to provide flow during low
natural-runoff periods. During the fall, the reservoirs typically partially refill because of runoff
from rainfall. During the winter, the reservoirs are commonly drawn down to provide more uniform
river flows and make room for spring runoff. Peak flows typically occur in the spring because of
snowmelt and rainfall, with April having the highest monthly average flows and August having the
lowest monthly average flow. Although the Upper Storage System generally sets the Androscoggin
River flow, the Gulf Island-Deer Rips Project (located approximately 19 miles upstream from the
Project) reregulates the river flow through a variable daily discharge schedule.

The current license for the Gulf Island-Deer Rips Project requires that the normal weekly
impoundment drawdown be no greater than one foot from May 1 through June 30 and four feet
from July 1 through April 30. Seasonal instantaneous minimum flow releases of 1,700 cfs (or
inflow, if less) from May 1 through November 30 and 1,430 cfs (or inflow, if less) from December
1 through April 30 are also required from the Project. In addition, the Lewiston Falls Project
(located approximately 14.5 miles upstream of the Worumbo Project) operates with a reservoir
fluctuation of up to four feet per week with a downstream minimum flow requirement of 1,000 cfs
(or inflow, if less). Inflow to the Worumbo Project is primarily controlled by the operation of these
two upstream hydropower facilities.

The Androscoggin River Basin, depicted in Figure 4.1.1-1, is bounded by the Connecticut, Saco,
and Presumpscot River Basins to the west and the Kennebec River Basin to the east. The river

Worumbo Project Pre-Application Document
FERC No. 3428 Page 24 November 2020



Brown Bear Il Hydro, Inc.

drains approximately 3,530 mi? (NOAA Fisheries, 2020). The Androscoggin River Basin at the
Project drains roughly 3,382 mi?.

4.1.2 Major Land Uses

The Androscoggin River watershed is primarily undeveloped. Based on review of the available
land-use data, approximately 74% of the watershed is classified as either mixed forest (29.8%),
deciduous forest (23.9%), or evergreen forest (20.6%). Woody wetlands, shrub/scrub, or open
water, collectively account for nearly 16% of the land in this area. The remaining 10% is a mix of
various categories (e.g., developed/open space, pasture/hay, etc.), none of which account for greater
than 3% of the land area (Homer, 2016). Table 4.1.2-1 provides a breakdown of the various land-
use classifications found throughout the Androscoggin River watershed, while Figure 4.1.2-1
shows the location of the various land-use classifications in relation to the Project.

Within 1,000 ft. of the Project boundary, the land-use is dominated by various forest classifications
(i.e., mixed (24%), evergreen (9%), or deciduous (12%)), open water (23%) (i.e., the Worumbo
Impoundment), and land with various degrees of development (20%). Rural residential
development and scattered farms dominate land use south of the Project, while significant
commercial and industrial development occurs north of the Project in the Town of Lisbon and the
Village of Lisbon Falls. The remaining land use classifications found within 1,000 ft. of the Project
boundary are a combination of various types of wetlands, pasture/hay fields, barren land,
grassland/herbaceous land, and shrub/scrub (Homer, 2016).

Table 4.1.2-2 provides a breakdown of the various land-use classifications found within 1,000 ft.
of the Project boundary, while Figure 4.1.2-2 shows the location of the various land-use
classifications in this same area. Additional information pertaining to land use near the Project is
discussed in Section 4.8.

4.1.3 Major Water Uses

The Androscoggin River has been extensively developed for industrial use for centuries. The first
sawmill on the river was built in 1753 at the Brunswick upper dam. In 1770, construction of the
Lewiston Falls dam began. Through the 1800s, industrial development continued along the river,
which powered lumber mills and passed timber. Industries including pulp and paper mills,
tanneries, textile factories, and hydropower greatly impacted water quality in the river through the
1900s. Few mills continue to operate along the river today. The passage of the Clean Water Act
(CWA) of 1972 regulated the river for pollutants and resulted in significant improvements to the
river’s water quality (NOAA Fisheries, 2020).

Several facilities hold National Pollutant Discharge Elimination System (NPDES) permits allowing
for the discharge of treated wastewater into the Androscoggin River. Such facilities in the Project
vicinity include the Town of Lisbon, which holds a permit to discharge 2.025 million gallons per
day (3.8 cfs) of secondary treated municipal sanitary wastewater to the Little River just downstream
from the Project. Facilities upstream from the Project holding NPDES permits include hydroelectric
facilities as well as the Town of Livermore Falls, Verso Corporation in Jay, Maine, and Catalyst
Paper Operations in Rumford, Maine. There are no Drinking Water Treatment Plants along the
river (EPA, 2020a & 2020b).

Combined Sewer Overflows (CSQO) are discharges of untreated wastewater from municipal
collection systems carrying a combination of sanitary wastewater, storm water, and industrial
wastes within the same pipes. In 2019, approximately 51.9 million gallons of CSO’s were
discharged into the Androscoggin River (MDEP, 2020).
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The mean annual daily flow into the Project is estimated to be 7,000 cfs, pro-rated from the United
States Geological Survey (USGS) Gage No. 01059000 Androscoggin River near Auburn, ME
(USGS, 2020). The maximum peak flow recorded during the period of record (January 1987 to
October 2020), as measured at the USGS gage, was approximately 103,000 cfs, which occurred in
April 1987. The lowest annual water year peak flow recorded during that time period was
approximately 17,300 cfs, which occurred in April 1985 (USGS, 2020).

4.1.4 Basin Dams

There are 22 FERC-licensed hydroelectric dams along the mainstem Androscoggin River. In
addition, six dams serve as headwater storage dams above Errol Dam. These dams are listed in
Table 4.1.4-1. This table does not include the numerous dams and hydropower projects on
tributaries to the Androscoggin River, including another 10 FERC-licensed hydroelectric dams.

In 1987, the United States Army Corps of Engineers began compiling the National Inventory of
Dams (NID) in cooperation with the Federal Emergency Management Agency’s National Dam
Safety Program. The NID documents dams that are at least 25 feet in height or impound at least 50
acre-feet of water at maximum pool level. The Maine Department of Environmental Protection
(MDEP) and the Bureau of Land and Water Quality have expanded on the database by adding
smaller dams to the inventory. According to the NID, the Androscoggin River Basin contains over
100 dams (ENSR, 2007). Key features and hydroelectric projects along the lower mainstem of the
Androscoggin River are depicted in Figure 4.1.4-1.

The Brunswick Project is the first dam upstream on the Androscoggin River, followed by the
Pejepscot Project, then the Worumbo Project. Other FERC regulated hydroelectric projects
upstream from the Project include Lewiston Falls in Lewiston, Maine; Gulf Island-Deer Rips in
Lewiston, Maine; Otis in Chisholm, Maine; the Riley-Jay-Livermore sites in Riley/Jay/Livermore,
Maine; Rumford Falls in Rumford, Maine; and several projects in New Hampshire.

415 Tributary Streams

Approximately 16 tributaries within the Androscoggin River basin have drainage areas ranging
from 60 to 470 mi?. Figure 4.1.1-1 presents a map of the Androscoggin River watershed. Major
tributaries include the Swift, Little Androscoggin, Ellis, Nezinscot, and Sabattus Rivers (ENSR
2007). The Sabattus River enters the Androscoggin River approximately 1.9 river miles upstream
of the dam, in the upstream portion of the Project impoundment, and is the only major tributary
entering the Project area. Key features along the lower mainstem of the Androscoggin River are

depicted in Figure 4.1.4-1.

416 Climate

The Androscoggin River basin typically experiences mild, humid summers and cold, snowy
winters. At Durham, ME, average daily temperatures in July range from a maximum of 78°F to a
minimum of 57°F. Average daily temperatures in January range from a maximum of 28°F to a
minimum of 7°F. The upper portion of the watershed generally experiences lower temperatures,
most notably during winter. Average daily temperatures in January at Rangeley, ME range from a
maximum of 22°F to a minimum of -1°F. The basin receives an average of between 40 and 50
inches of precipitation per year, which is typically distributed relatively evenly throughout the year.
During winter months most of the precipitation falls as snow, with the total annual snowfall at
Durham averaging about 70 inches. Average annual snowfall in the northern part of the watershed
is over 120 inches (NOAA, 2017).
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Table 4.1.2-1: Androscoggin River Watershed Land-Use Upstream of the Project

Land Use Classification Area (acres) Total (%)
Mixed Forest 671,618 29.8%
Deciduous Forest 538,698 23.9%
Evergreen Forest 464,596 20.6%
Woody Wetlands 140,032 6.2%
Shrub/Scrub 109,754 4.9%
Open Water 104,963 4.7%
Developed, Open Space 64,295 2.8%
Pasture/Hay 56,851 2.5%
Grassland/Herbaceous 37,639 1.7%
Developed, Low Intensity 30,180 1.3%
Developed, Medium Intensity 11,935 0.5%
Emergent Herbaceous Wetlands 11,925 0.5%
Barren Land (Rock/Sand/Clay) 6,148 0.3%
Cultivated Crops 4,332 0.2%
Developed High Intensity 4,120 0.2%

(

Homer, 2016)

Table 4.1.2-2: Land-Use within 1,000 ft. of the Project boundary

FERC No. 3428

Page 28

Land Use Classification Area (acres) Total (%)
Mixed Forest 255 24.2%
Open Water 238 22.5%
Deciduous Forest 123 11.7%
Evergreen Forest 94 8.9%
Developed, Low Intensity 69 6.6%
Developed, Open Space 63 6.0%
Developed, Medium Intensity 56 5.3%
Woody Wetlands 46 4.4%
Pasture/Hay 29 2.8%
Developed High Intensity 25 2.4%
Barren Land (Rock/Sand/Clay) 22 2.0%
Grassland/Herbaceous 19 1.8%
Emergent Herbaceous Wetlands 10 1.0%
Shrub/Scrub 6 0.5%
(Homer, 2016)
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Table 4.1.4.-1: Dams on the Mainstem of the Androscoggin River and the headwaters above
Umbagog Lake (Upstream to Downstream)

Project Name State FERC No.
Mahaney ME 4413
Kennebago Falls ME 4413
Rangeley ME N/A
Upper Dam ME 11834
Middle Dam ME 11834
Aziscohos ME 4026
Errol NH 3133
Pontook NH 2861
Sawmill NH 2422
Riverside NH 2423
J. Brodie Smith NH 2287
Cross Power NH 2326
Cascade NH 2327
Gorham (Brookfield Renewable) NH 2311
Gorham (Central Rivers Power) NH 2288
Shelburne NH 2300
Upper Rumford Falls ME 2333
Lower Rumford Falls ME 2333
Riley ME 2375
Jay ME 2375
Otis ME 8277
Livermore Mills ME 2375
Gulf Island ME 2283
Deer Rips / Androscoggin No.3 ME 2283
Lewiston Falls ME 2302
Worumbo ME 3428
Pejepscot ME 4784
Brunswick ME 2284

Notes:

1) Headwater Storage Reservoirs include: Umbagog, Aziscohos, Richardson, and Mooselookmeguntic
Lakes.

2) This list does not include the developments on the Lewiston Canal System which are currently part of
the Lewiston Falls Project.

Source: (FEERC, 2020)
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4.2 Geology and Soils (18 C.F.R. 8 5.6(d)(3)(ii))

4.2.1 Topography

The Project is located within the Seaboard Lowland section of the New England physiographic
province, which is part of the Appalachian Highlands physiographic division. The Seaboard
Lowland section encompasses most of the coastal region of New England. This section is lower in
elevation and less hilly than the bordering New England Uplands section. Seaboard Lowland
section elevations can range from 0 to 500 ft.; however, topographic relief is limited to less than
approximately 200 ft. in most places. The Seaboard Lowlands are considered the sloping margin
of the New England Uplands, roughly coinciding with the area inundated by the ocean and areas
of large proglacial lakes during the last glacial retreat (Flanagan et al., 1999).

Although the Androscoggin River in the Project vicinity is within the Seaboard Lowland section,
the topography of the river basin varies greatly from its headwaters at Lake Umbagog (EI. 1250) to
the Project (El. 98.5) before continuing to the river mouth at Merrymeeting Bay at sea level.
Consistent with the characteristics of the Seaboard Lowland section, elevations surrounding the
Project typically remain below EI. 200, decreasing gradually to the impoundment shoreline (normal
full pond elevation 98.5 ft.). The general topography of the Androscoggin River watershed in the
Project vicinity is shown in Figure 4.2.1-1.

4.2.2 Bedrock Geology

The bedrock geology in the Project vicinity consists of the Silurian-Ordovician Vassalboro
Formation. The geologic age of the formation ranges from Silurian (443 million years old) to
Ordovician (488 million years old). The Vassalboro formation is typically composed of sandstone,
is massive in size, and is bluish-gray in color. It is locally quartzite with shaly layers that have been
transformed to pyritiferous mica schists and contains numerous calcareous beds. The major
lithologic constituent is sandstone, the minor constituent is limestone, and incidental constituents
include quartzite and schist (USGS, 2020).

4.2.3 Surficial Geology

Surficial characteristics observed within the immediate Project area are dominated by Marine
nearshore deposits, Braided-stream alluvium, Stream alluvium, and Thin-drift areas; collectively
these account for 83 percent of the area analyzed. The remaining 17 percent is composed of several
surficial classifications. Summary statistics for all surficial characteristics found within 1,000 feet
of the Project are provided below; descriptions of the dominant classifications (i.e., accounting for
greater than 10% of the area) are also provided. Figure 4.2.3-1 depicts the surficial characteristics
occurring within 1,000 feet of the Project.

e Marine nearshore deposits (Pmn): 39%

Braided-stream alluvium (Pa): 16%
e Stream alluvium (Ha): 15%

e Thin-drift areas (Ptd): 13%

o Little Falls moraines (Pemif): 8%

e Presumpscot Formation (Pp): 5%

o Freshwater wetlands (Hw): 2%

e Eolian deposits (Pe): 1%
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o Actificial fill (af): 1%

Marine nearshore deposits: Pleistocene gravel, mud and sand deposited as a result of wave
activity in nearshore or shallow-marine environments. It is not associated with beach morphology
(Weddle, 1997).

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

Stream alluvium: Gray to brown fine sand and silt with some gravel. Comprises flood plains along
present streams and rivers. Extent of alluvium approximates areas of potential flooding (Weddle,
1997).

Thin-drift areas: Areas with generally less than ten feet of drift over bedrock. Till overlies bedrock
on hillslopes and ridge crests; Presumpscot Formation silty clays are present in depressions; and
nearshore deposits overlie till, Presumpscot Formation, and bedrock on hillslopes and at the base
of these slopes (Weddle, 1997).

424 Soils

Adams loamy sand, 8 to 30 percent slopes, is the dominant soil type found within 1,000 feet of the
Project. Other prominent soil types occurring in that area include Ninigret fine sandy loam and
Hartland very fine sandy loam. Collectively, these soil types account for approximately 74 percent
of the area within 1,000 feet of the Project. The remaining 26 percent is comprised of a combination
of 15 different soil types. Summary statistics and descriptions of the prominent soil types found in
the area analyzed (i.e., those soils which account for five percent or more of the area analyzed) are
provided below. Figure 4.2.4-1 depicts the soil types in the area analyzed.

e Adams loamy sand, 0 to 30 percent slopes (AaB-AaD): 42%

¢ Ninigret fine sandy loam, 0 to 8 percent slopes (NgB): 7%

o Hartland very fine sandy loam, 2 to 25 percent slopes; (HfB, HfC2, HfD2): 7%
e Elmwood fine sandy loam, 2 to 15 percent slopes (EmB, EmC2): 7%

o Melrose fine sandy loam, 0 to 20 percent slopes (MeB, MeC): 6%

o Hinckley gravelly sandy loam, 8 to 25 percent slopes (HkC, HKD): 5%

Adams: The Adams series consists of very deep (upper layer between 16 and 35 inches) and
excessively drained soils found on outwash plains, deltas, lake plains, moraines, terraces, and
eskers. Slope ranges between eight and 30 percent in the Project vicinity, but the range for the series
itself is from zero through 70 percent. These soils are formed in glacial-fluvial or glacio-lacustrine

sand (NRCS, 2020).

Ninigret: The Ninigret series consists of very deep (upper layer between 18 and 38 inches) and
moderately well drained soils found on glaciofluvial landforms. Slope ranges between zero and
eight percent in the Project vicinity, but the range for the series itself is from zero to 15 percent.
These soils are formed in loamy over sandy and gravelly glacial outwash (NRCS, 2020).

Hartland: The Hartland series consists of very deep (upper layer between 14 and 40 inches) and
well drained soils found on terraces and glacial lake plains. Slope ranges between two and 25
percent in the Project vicinity, but the range for the series itself is from zero to 50 percent. These
soils are formed in silty eolian or glaciolacustrine deposits (NRCS, 2020).
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Elmwood: The EImwood series consists of very deep (upper layer between 20 and 40 inches) and
moderately well drained soils found on glaciolacustrine, marine or outwash plains and deltas. Slope
ranges between two and 15 percent in the Project vicinity, but the range for the series is from zero
to 25 percent. These soils are formed in loamy outwash or lacustrine materials underlain by fine-
textured lacustrine or marine deposits (NRCS, 2020).

Melrose: The Melrose series consists of very deep (upper layer between 20 and 40 inches; depth
to bedrock greater than 60 inches) and well drained soils found on glaciolacustrine, marine or
outwash plains and deltas. Slope ranges between zero and 20 percent both in the Project vicinity
and in the series’ range. These soils are formed in loamy outwash or lacustrine materials underlain
by fine-textured lacustrine or marine deposits (NRCS, 2020).

Hinckley: The Hinckley series consists of very deep (upper layer between 12 and 34 inches) and
excessively drained soils found on outwash terraces, outwash plains, outwash deltas, kames, kame
terraces, and eskers. Slope ranges between eight and 25 percent in the Project vicinity, but the range
for the series itself is from zero to 60 percent or more. These soils are formed in glaciofluvial sand
and gravel derived principally from granite, gneiss, and schist (NRCS, 2020).

Soil Erodibility

Erosion factors for the prominent soil types found in the area analyzed were obtained from the U.S.
Department of Agriculture Natural Resources Conservation Service (NRCS) Web Soil Survey
(NRCS, 2019). The erosion factor, or K factor, indicates the susceptibility of a soil to sheet and rill
erosion by water and is one of six factors used in the Universal Soil Loss Equation and the Revised
Universal Soil Loss Equation to predict the average annual rate of soil loss. K factor values range
from 0.02 to 0.69, with the higher the K factor value typically indicating a higher susceptibility to
sheet and rill erosion by water (NRCS, 2019). Table 4.2.4-1 shows the K factor for the fine-earth
fraction (also referred to as the Kf factor) of the prominent soils found in the vicinity of the Project.
As shown in the table, these soils are characterized as having low to moderate erodibility. The
Adams series, the most common soil type found in the Project Area, was found to have the lowest
erodibility, while the Hartland series was found to have moderate erodibility.

4.2.5 Reservoir Shoreline and Streambank Conditions

The Project impoundment extends approximately two miles upstream of the Worumbo Dam and
includes approximately six miles of shoreline. The shoreline is generally forested with a mixture
of evergreen and deciduous trees; however, shoreline characteristics, including sediment
composition, topography, and vegetative cover, tend to vary. Shoreline soils found in the
impoundment are dominated by the Adams series, which has a low erodibility factor. Other
shoreline soils found throughout the impoundment include the Ninigret, Hinckley, and EImwood
series, which also have low erodibility factors (Table 4.2.4-1). Minor occurrences of the Scantic,
Scarboro, Walpole, and Swanton series also occur along the impoundment shoreline. In general,
erosion is not a concern along the impoundment. Per the 1998 Order Amending License, the
Licensee conducted three consecutive years’ worth of shoreline erosion surveys along the
impoundment to document incidences of erosion after raising the impoundment level. The reports
indicated that raising the impoundment elevation did not cause any erosion or significant bank
failures (FERC, 2002).

The area from the Worumbo Dam to the downstream extent of the Project boundary includes
approximately 2,500 feet of shoreline, which consists almost entirely of sanitary fill or stone
masonry and concrete walls.
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Table 4.2.4-1: Erodibility of Soils in the Project Vicinity

Soil Series Kf Factor
Adams 0.10-.015
Ninigret 0.24
Hartland 0.37
Elmwood 0.20
Melrose 0.20
Hinckley 0.17

Source: NRCS, 2019
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4.3 Water Resources (18 C.F.R. § (d)(3)(iii))

4.3.1 Water Quantity

The Androscoggin River flows roughly 178 miles from the Magalloway River at Umbagog Lake
in northern New Hampshire to Merrymeeting Bay in coastal Maine, dropping more than 1,500 feet
along the way (NOAA Fisheries, 2020). Major tributaries include the Swift, Little Androscoggin,
Ellis, and Nezinscot rivers (ENSR, 2007). Flow from the Upper Androscoggin River Storage
System, primarily including Mooselookmeguntic Lake (Upper Dam), Richardson Lake (Middle
Dam), Aziscohos Lake, and Umbagog Lake (Errol Dam), is used to augment Androscoggin River
flow during low flow periods and to provide flood control during high flow periods. Outflow from
the Storage System is managed in cooperation with downstream power generators to provide a
uniform flow regime. The Androscoggin River Basin, depicted in Figure 4.1.1-1, is bounded by the
Connecticut, Saco, and Presumpscot River Basins to the west and the Kennebec River Basin to the
east, and drains approximately 3,530 mi? (NOAA Fisheries, 2020).

4.3.1.1 Drainage Area

The Worumbo Project has a drainage area of approximately 3,382 mi2. Inflows to the Project are
primarily controlled by the operation of two upstream hydropower facilities, the Gulf Island-Deer
Rips Project (located approximately 19 miles upstream) and the Lewiston Falls Project (located
approximately 14.5 miles upstream).

4.3.1.2 Streamflow, Gage Data, and Flow Statistics

The USGS, in cooperation with Brookfield Renewable, operates a streamflow gaging station (No.
01059000 Androscoggin River near Auburn, ME) approximately 13 miles upstream of the Project.
The gage, in operation since 1928, has a drainage area of 3,263 mi2. Annual and monthly flow
duration curves for the period from January 1987 to October 2020 are presented in Figures 4.3.1.2-
1thru 4.3.1.2-5. Daily flow data from the Auburn gage was prorated by the ratio of drainage areas.*
Table 4.3.1.2-1 provides an annual and monthly summary of this data.

The mean annual daily inflow for this period is approximately 6,952 cfs. The peak streamflow at
the Project during this period was approximately 103,232 cfs on April 2, 1987. The minimum
streamflow at the Project during this period was approximately 1,088 cfs on September 13, 2020.
The peak streamflow for the period of record at the USGS gage is about 135,000 cfs on March 20,
1936. Streamflow is normally at its peak throughout the spring freshet during snowmelt, while
short-term inflow depends in part upon upstream hydropower project storage operations and in part
upon numerous intervening tributary river and stream inflows to the mainstem of the river.

4.3.1.3 Reservoir Characteristics and Downstream Hydraulic Gradient

At normal full pond, the impoundment surface area is 190 acres, the volume is 2,000 acre-feet, and
the shoreline is approximately six miles. The Project has 277.5 acre-feet of useable storage. There
is no readily available information on impoundment depth.

Immediately below the dam the river is roughly 600 feet wide before narrowing rapidly to roughly
300 feet at the Route 125 bridge. The river below the Project flows for approximately 1,200 feet
under normal conditions before reaching the backwater influence of the Pejepscot Project
impoundment. The tailrace and mid-channel areas are relatively deep, though there are several

4 The proration factor is 1.04 as a result of the drainage area of Worumbo Dam (3,382 mi?) divided by the
drainage area of the gage (3,263 mi?).
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bedrock outcrop areas, primarily toward the right side (south shore) of the river, that become
shallow or dewatered at low river flows.

4.3.1.4 Existing and Proposed Uses of Water

The Project is normally operated as described in Section 3.3.1. There are currently no documented
water withdrawals or discharges within the impoundment The Licensee is not proposing any
changes to the current water uses.

4.3.1.5 Existing Water Rights

The Licensee holds all of the flowage rights necessary to operate the Project. There is no
development within the Project boundary other than the Project facilities.

4.3.2 Water Quality

The following sections discuss water quality standards and classifications applicable to waterbodies
in the Project vicinity. The results from water quality investigations that pertain to the waterbodies
at the Project area also discussed.

4.3.2.1 Federal Clean Water Act

In 1972, the Federal Water Pollution Control Act Amendments established the Clean Water Act as
the foundation of modern surface water quality protection in the United States. Sections 303 and
305 of the Act guide the national program on water quality. Sections 303(a) through 303(c) discuss
the process by which all states are to adopt and periodically review water quality standards. Section
305(b) directs states to periodically prepare a report that assesses the quality of waters in the state.

4.3.2.2 State Water Quality Standards

Maine statute 38 MRSA 8464-470 establishes the State of Maine’s surface water classification
system. The classifications and details of major river basins are discussed in 8467. The mainstem
Androscoggin River is classified as a Class C waterbody from its confluence with the Atlantic
Ocean at Merrymeeting Bay upstream until its confluence with the Ellis River nearly 100 miles
upstream of the Project. The classification changes to Class B from the confluence with the Ellis
River until the ME/NH border. The upper drainage of the Androscoggin River in Maine, above
Umbagog Lake, is classified as Class A or AA. Most minor tributaries to the Androscoggin River
are classified as Class B waters with some exceptions (Maine, 2020). A water quality certificate
under Section 401 of the Clean Water Act was issued by MDEP for the Project in 1985 and again
in 1998.

The waters on the mainstem of the Androscoggin River in the vicinity of the Project are classified
by the State of Maine as Class C waters, as is the Sabattus River between Sabattus Pond and the
Androscoggin River. Class C waters must meet standards ensuring suitability for the following:
drinking after treatment, agriculture, fishing, recreation in and on water, industrial process and
cooling water supply, navigation, as habitat for fish and other aquatic life, and hydroelectric power
generation, except as prohibited under Title 12, section 403. DO must meet a minimum of 5 ppm
(mg/L) or 60 percent saturation, whichever is greater. Table 4.3.2.2-1 details standards of Class C
waterbodies.

Waterbodies that fail to meet water quality standards are placed on the 303(d) impaired waterbodies
list as required under the CWA. The 303(d) list assesses the attainment criteria of water bodies and
determines whether designated uses are threatened, or the waterbody is impaired by bacteria,
mercury, or a legacy pollutant such as polychlorinated biphenyls (PCBs), dioxins, dichloro-
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diphenyl-trichloroethane (DDT), and others (MDEP, 2016). The CWA requires Total Maximum
Daily Loads (TMDL), the maximum amount of a pollutant that a waterbody can receive and still
safely meet water quality standards, be calculated for identified pollutants. Several waterbodies in
the vicinity of the Project are listed as impaired under Section 305(b) of the CWA. Section 305(b)
of the CWA requires states to assess the condition of their waters toward meeting designated uses,
as well as TMDLs, and to prepare a report biannually to Congress. Table 4.3.2.2-2 defines the
various categories used to describe the status of waterbodies as stated in the biannual “Integrated
Water Quality Monitoring and Assessment” reports.

Based on the most recent water quality assessment, several sections of the Androscoggin River
watershed in the vicinity of the Project are listed under Category 4 (some impaired use) and
Category 5 (uses are attained but one or more uses may be impaired) (Table 4.3.2.2-2). The
mainstem Androscoggin River from the Little Androscoggin River confluence (located about 15
miles upstream of the Worumbo Dam) to the Pejepscot Dam is listed under Category 5-D for being
impaired due to legacy PCBs found in fish tissue and Category 4-B for dioxin contamination
(MDEP, 2016). The mainstem Androscoggin River from the Pejepscot Dam to the Brunswick Dam
is listed as Category 4-B due to dioxins, Category 5-D for legacy PCBs, and Category 4-C for
aquatic life impairment due to inadequate fish passage for American Shad at Brunswick Dam
(MDEP, 2016). The Sabattus River between Sabattus Pond and the Androscoggin River is listed as
Category 5-A for nutrient/eutrophication biological indicators, benthic-macroinvertebrate
bioassessments, and dissolved oxygen (MDEP, 2016).

4.3.2.3 Existing Water Quality Data

The Lower Androscoggin River was monitored by several organizations near the Project as part of
the following programs:

¢ Worumbo DO Monitoring Project 1990-1994
e MDEP 2010 Lower Androscoggin River Basin Water Quality Study Modeling Report;
e Volunteer River Monitoring Program (VRMP); and

¢ Dioxin Monitoring Program (DMP) and Fish Consumption Information

Based on review of existing information, the Project Area meets the Class C water quality
classification qualifications. Figure 4.3.2.3-1 provides a map of the historic water quality
monitoring locations. The data from the water quality monitoring programs is summarized below.

Worumbo DO Monitoring Project 1990-1994

The Licensee collected water quality data from 1990 to 1994 in accordance with Article 33 of the
Worumbo Project License. Hourly DO and water temperature data were collected in the bypass
reach, tailrace, and headpond of the Project at various flows in July through September 15. Table
4.3.2.3-1 provides a summary of the of the tailwater results from 1990-1994. The table shows that
the 30-day average never fell below the 6.5 mg/l requirement, even during the unusually dry
conditions that 1991 experienced. The results indicate no adverse impact by the Project on the DO
of the Androscoggin River. A May 15, 1995 Order terminated the water quality monitoring
program after the 1994 study season when it was determined the Project does not adversely impact
on DO concentrations in the Androscoggin River.

MDEP 2010 Lower Androscoggin River Basin WQ Study Modeling Report

MDEP implemented a water quality sampling program for the Lower Androscoggin River to
determine if the section of river from Worumbo Dam to Merrymeeting Bay could meet, or be
expected to meet, criteria for potential reclassification from Class C to Class B. Sampling occurred
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at thirteen sampling stations in the Lower Androscoggin River from Gulf Island Pond Dam to the
Bath-Brunswick town line in Merrymeeting Bay. DO, temperature, and pH readings were taken
twice daily at incremental depths for three consecutive days in July and August 2010 during low
flows and high temperatures. (MDEP, 2011). Water sampling locations near the Project included:

e A81:0.75 miles above the dam in the Worumbo Impoundment
e A81B: 0.25 miles below the Worumbo Dam

e The Sabattus River (SAR): 1.95 miles above the Worumbo Dam
e The Little River (LITR): 0.6 miles below the Worumbo Dam

The data collected was incorporated into the Water Quality Analysis Simulation Program version
7.41 (WASP) model® used for the study. The model simulated effects of nutrients and other
pollutants on the Androscoggin River during low flows and maximum licensed discharge from
Publicly Owned Treatment Works (POTW) to predict water quality conditions during a 7Q10 low
flow (occurring 7 consecutive days, once every 10 years) event (MDEP, 2011).

The model predicted that DO concentrations would exceed Class C criterion but would be below
Class B criterion. Non-attainment of Class B criterion was likely due to periphyton respiration
during non-daylight hours. The report also stated that the impoundment creates a slower moving
body of water, decreasing reaeration rates and potentially allowing organic sediment to accumulate
and that the narrow diurnal range is the result of greater depths and lower oxygen (MDEP, 2011).

In addition, the report included a survey of macroinvertebrates in 3 locations along the
Androscoggin River. Station 956, 3 miles downstream of the Worumbo Dam, attained Class C
criteria for aquatic life. The majority of the sample was made up of taxa tolerant to pollution or
high silt areas: a mayfly adapted to high silt areas and a caddisfly and snail tolerant of pollution
(MDEP, 2011).

Volunteer River Monitoring Program

DO, temperature, specific conductance, and E. coli are currently monitored along the Androscoggin
River by the VRMP. The Lower Androscoggin River had been monitored by MDEP since 1984.
The Friends of Merrymeeting Bay (FOMB) had been monitoring the lower part of the
Androscoggin River since 1999. FOMB joined the VRMP in 2009. Monitoring is generally
performed once a month from May to September or October at eight different locations along the
Androscoggin River (MDEP, 2020).

In the vicinity of the Project, the boat launch below Worumbo Dam (i.e., the Pejepscot Boat Launch
(PBL)) is regularly sampled by the FOMB. Table 4.3.2.3-2 shows the study data at the boat launch
from 2010 to 2018. Table 4.3.2.3-3 reports the raw 2018 data. The data show that the DO at the
boat launch is consistently over 7 mg/l since 2010 and the specific conductance ranges from 5.1 to
25.5 pS/cm. Water temperatures in 2018 ranged from 12.8°C in October to 24.7°C in August.

As of August 1, 2018, criteria for bacteria for Class C waters are as follows MDEP, 2020:

“Between April 15th and October 31st, the number of Escherichia coli bacteria in Class C
waters may not exceed a geometric mean of 100 Colony Forming Units (CFU) per 100
milliliters over a 90-day interval or 236 CFU per 100 milliliters in more than 10% of the
samples in any 90-day interval.”

> WASP was developed by the EPA and is a commonly used model to interpret and predict water quality
responses to natural phenomena and manmade pollution.
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FOMB measures E. Coli in Most Probable Number (MPN). MPN s a statistical estimate of the
number of bacteria present in the sample as opposed to CFU, which is the actual number of bacteria
in the sample. MPN and CFU are essentially equal (Beckley et al., 2014). E. coli criteria were not
consistently within bacteria limits from 2010 through 2017 at the Pejepscot Boat Launch. E. coli
exceeded the 236 MPN/100 ml instantaneous maximum at least once in 2014, 2015, and 2017. The
E. coli sample taken on October 14, 2018 exceeded the criteria at 1,986 MPN/100 ml.

Dioxin Monitoring Program and Fish Consumption Information

The DMP was enacted in 1988 with the goal "to determine the nature of dioxin contamination in
the waters and fisheries of the State” (MDEP, 2006). The program was merged with SWAT in
2008.

A 2008 report by the Maine Center for Disease Control (MCDC) examined dioxin-like compounds
in fish from samples in 2003 through 2007 (Smith and Frohmberg, 2008). Fish sampling locations
along the Androscoggin River include locations between Gilead, ME (near the border of NH)
downstream to Lisbon, ME. The report found that the levels of dioxins and furans in fish along the
Androscoggin River “remain at or above the FTAL (Fish Tissue Action Level) of 0.4 parts per
trillion (ppt) at virtually all sampling locations for gamefish and exceeded this FTAL when coplanar
PCBs were added.” The report added that suckers remain above the cancer FTAL of 1.5 ppt for
most locations on the Androscoggin River. The results of the study set up guidelines for fish
consumption limits.

The MCDC and Prevention Division of Environmental Health (MDEH) currently advise eating no
more than 6 to 12 fish meals per year of fish from the Androscoggin River due to the possibility of
high levels of PCBs, Dioxins or DDT in them. MDEH states that pregnant and nursing women,
women who may get pregnhant, and children under age 8 should not eat freshwater fish from
Maine’s inland waters, with the exception of brook trout and landlocked salmon where 1 meal per
month is considered safe. All other adults and children over 8 can safely eat two freshwater fish
meals per month or one brook trout/landlocked salmon per week. (MDEH, 2020).

4.3.3 References

Beckley, J, Herron, E., Stepenuck, K., 2014. How to Monitor for Bacteria. Presentation for the 9"
National Monitoring Conference. [Online] URL:
https://acwi.gov/monitoring/conference/2014/1ExtendedSessions/H8/How_to_Monitor_f
or_Bacteria.pdf. Date accessed 10/30/2020

ENSR Corporation (ENSR). 2007. Historic Flooding in Major Drainage Basins, Maine. The
Maine River Basin Report: Document No.:12092-003-B. October 2007. [Online] URL:
https://www.maine.gov/dacf/flood/docs/maineriverbasin/maineriverbasinreport.pdf. Date
accessed: 10/6/2020.

Maine Department of Environmental Health (MDEH). 2008. Evaluation of the Health
Implications of Levels of Polychlorinated Dibenzo-p-Dioxins (dioxins) and
Polychlorinated Dibenzofurans (furans) in Fish from Maine Rivers: 2008 Update.
January 2008. [Online] URL.: https://www.maine.gov/dhhs/mecdc/environmental-
health/eohp/fish/documents/finaldraft-eval-of-pcdd.pdf. Date accessed: 10/28/2020

Maine Department of Environmental Health (MDEH). 2020. Freshwater Fish Safe Eating
Guidelines. [Online] URL: https://www.maine.gov/dhhs/mecdc/environmental-
health/eohp/fish/2kfca.htm. Date accessed: 10/28/2020

Maine Department of Environmental Protection (MDEP). 2006. Dioxin Monitoring Program
2006 Report. [Online] URL.: https://www.cascobayestuary.org/wp-

Worumbo Project Pre-Application Document
FERC No. 3428 Page 47 November 2020


https://acwi.gov/monitoring/conference/2014/1ExtendedSessions/H8/How_to_Monitor_for_Bacteria.pdf
https://acwi.gov/monitoring/conference/2014/1ExtendedSessions/H8/How_to_Monitor_for_Bacteria.pdf
https://www.maine.gov/dacf/flood/docs/maineriverbasin/maineriverbasinreport.pdf
https://www.maine.gov/dhhs/mecdc/environmental-health/eohp/fish/documents/finaldraft-eval-of-pcdd.pdf
https://www.maine.gov/dhhs/mecdc/environmental-health/eohp/fish/documents/finaldraft-eval-of-pcdd.pdf
https://www.maine.gov/dhhs/mecdc/environmental-health/eohp/fish/2kfca.htm
https://www.maine.gov/dhhs/mecdc/environmental-health/eohp/fish/2kfca.htm
https://www.cascobayestuary.org/wp-content/uploads/2018/05/Maine-DEP-Dioxin-Monitoring-Program-2006.pdf

Brown Bear Il Hydro, Inc.

content/uploads/2018/05/Maine-DEP-Dioxin-Monitoring-Program-2006.pdf. Date
Accessed 10/29/2020

Maine Department of Environmental Protection (MDEP). 2011. Lower Androscoggin River
Basin Water Quality Study Modeling Report. Prepared by Peter Newkirk. March 2011.
[Online] URL.:
https://www1.maine.gov/dep/water/monitoring/rivers_and_streams/modelinganddatarepo
rts/androscoggin/2011/lowerandromodelreport_final.pdf. Date Accessed: 10/29/2020

Maine Department of Environmental Protection (MDEP). 2016. State of Maine Department of
Environmental Protection 2016 Integrated Water Quality Monitoring and Assessment
Report. [Online] URL.: https://www.maine.gov/dep/water/monitoring/305b/2016/28-Feb-
2018 2016-ME-IntegratedREPORT .pdf. Date accessed: 10/08/2020

Maine Department of Environmental Protection (MDEP). 2020. Volunteer River Monitoring
Report: 2018 Summary Data Report, Section 5-2 Androscoggin River (Friends of
Merrymeeting Bay). [Online] URL:
https://www.maine.gov/dep/water/monitoring/rivers_and_streams/vrmp/reports/2018/FO
MB%202018%20Report.pdf. Date accessed: 10/29/2020

Miller Hydro Group. 1994. Worumbo DO Monitoring Project #3428-ME for the 1994 Season.
[Online] URL: https://elibrary.ferc.gov/eLibrary/docinfo?document_id=1711770. Date
accessed: 11/9/2020.

NOAA Fisheries. 2020. Androscoggin River Watershed Comprehensive Plan for Diadromous
Fish. Greater Atlantic Region Policy Series 20-01. NOAA Fisheries Greater Atlantic
Regional Fisheries Office. 136 pp.

Smith, A. E., Frohmberg, E. 2008. Evaluation of the Health Implications of Levels of
Polychlorinated Dibenzo-p-Dioxins (dioxins) and Polychlorinated Dibenzofurans (furans)
in Fish from Maine Rivers 2008 Update. Maine Center for Disease Control and Maine
Department of Health and Human Services. [Online] URL:
https://www.maine.gov/dhhs/mecdc/environmental-
health/eohp/fish/documents/finaldraft-eval-of-pcdd.pdf. Date accessed 10/28/2020

The State of Maine (Maine). 2020. Maine Revised Statutes. Title 38 Waters and Navigation,
8467: Classification of major river basins. [Online] URL:
http://legislature.maine.gov/statutes/38/title38sec467.html. Date accessed: 10/08/2020.

Worumbo Project Pre-Application Document
FERC No. 3428 Page 48 November 2020


https://www.cascobayestuary.org/wp-content/uploads/2018/05/Maine-DEP-Dioxin-Monitoring-Program-2006.pdf
https://www1.maine.gov/dep/water/monitoring/rivers_and_streams/modelinganddatareports/androscoggin/2011/lowerandromodelreport_final.pdf
https://www1.maine.gov/dep/water/monitoring/rivers_and_streams/modelinganddatareports/androscoggin/2011/lowerandromodelreport_final.pdf
https://www.maine.gov/dep/water/monitoring/305b/2016/28-Feb-2018_2016-ME-IntegratedREPORT.pdf
https://www.maine.gov/dep/water/monitoring/305b/2016/28-Feb-2018_2016-ME-IntegratedREPORT.pdf
https://www.maine.gov/dep/water/monitoring/rivers_and_streams/vrmp/reports/2018/FOMB%202018%20Report.pdf
https://www.maine.gov/dep/water/monitoring/rivers_and_streams/vrmp/reports/2018/FOMB%202018%20Report.pdf
https://elibrary.ferc.gov/eLibrary/docinfo?document_id=1711770
https://www.maine.gov/dhhs/mecdc/environmental-health/eohp/fish/documents/finaldraft-eval-of-pcdd.pdf
https://www.maine.gov/dhhs/mecdc/environmental-health/eohp/fish/documents/finaldraft-eval-of-pcdd.pdf
http://legislature.maine.gov/statutes/38/title38sec467.html

Brown Bear Il Hydro, Inc.

Table 4.3.1.2-1: Daily Average Streamflow (cfs) at Worumbo Dam January 1987 — October 2020

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Annual
Min | 1,648 | 1,762 | 1,876 2,830 1,762 | 1565 | 1,327 | 1,316 | 1,088 | 1,275 | 1,627 | 1,586 1,088
Max | 35,758 | 23,839 | 40,941 | 103,232 | 64,157 | 60,530 | 30,576 | 40,215 | 47,367 | 47,574 | 41,977 | 50,476 | 103,232

Median | 4,840 | 4,674 | 6,680 | 12,956 | 8,981 | 5,068 | 3,420 | 2,876 | 2,664 | 3,752 | 5,887 | 5390 | 4,871

Average | 5,570 | 5,087 | 7,923 | 16,410 | 10,677 | 6,700 | 4,688 | 3,755 | 3,238 | 5,512 | 7,124 | 6,732 6,952
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Table 4.3.2.2-1: MDEP Water Quality Standards for Class C Waterbodies

Parameter

Standard

Dissolved oxygen

Minimum of 5 ppm (mg/l) or 60% saturation, whichever is greater,
except in identified salmonid spawning areas

E. coli (human and
domestic origin)

May not exceed a geometric mean of 126 per 100 milliliters or an
instantaneous level of 236 per 100 milliliters between May 15" and
September 30™. There must be provisional periodic review of designated
salmonid spawning areas.

Discharges

Discharges to Class C waters may cause some changes to aquatic life,
except that the receiving waters must be “of sufficient quality to support
all species of fish indigenous to the receiving waters and maintain the
structure and function of the resident biological community.”

Source: Maine, 2020

Table 4.3.2.2-2: Integrated Water Quality Report category definitions

Category Definition

Category 1 Rivers and streams fully attaining all designated uses

Category 2 Rivers and streams attaining some designated uses - insufficient information
for other uses

Category 3 Rivers and streams with insufficient data or information to determine if

designated uses are attained (one or more uses may be impaired)

Category 4-A

Rivers and streams with impaired use other than mercury, TMDL completed

Category 4-B

Rivers and streams impaired by pollutants - pollution control requirements
reasonably expected to result in attainment

Category 4-C

Rivers and streams with impairment not caused by a pollutant

Category 5-A

Rivers and streams impaired by pollutants other than those listed in 5-B
through 5-D, TMDL required

Category 5-B

Rivers and streams impaired for bacteria only, TMDL required

Category 5-C

Waters impaired by atmospheric deposition of mercury

Category 5-D

Rivers and streams impaired by legacy pollutants

Source: MDEP, 2016

Worumbo Project
FERC No. 3428

Pre-Application Document

Page 50 November 2020




Brown Bear Il Hydro, Inc.

Table 4.3.2.3-1: Summary of Tailwater Dissolved Oxygen Results at the Worumbo Project

from 1990-1994

Minimum 30- | Maximum 30- Season # Days Less
Day Average | Day Average Average Than 6.5 mg/I
Average
1990 7.00 7.74 7.40 5
1991 6.65 7.54 7.09 12
1992 7.33 7.90 7.71 1
1993 7.94 8.17 8.08 1
1994 7.15 8.35 7.74 5

Source: Miller Hydro Group, 1994
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Table 4.3.2.3-2: Summary of FOMB Water Quality Data from the Pejepscot Boat Launch,

2010 to 2018
# Sample .. . L & ngt
Year [ Mean | Minimum | Maximum| Criterion m(_eetl_ng
Criterion
Dissolved Oxygen Concentration (mg/l)
2010 5 8.4 7.3 10.5 5 0
2011 7 9.5 7.2 14.2 5 0
2012 7 9.3 7.5 14.2 5 0
2013 4 8.4 7.6 9.1 5 0
2014 4 9.4 8.4 10.7 5 0
2015 6 8.9 7.5 10.3 5 0
2016 6 8.7 7.6 10.1 5 0
2017 6 8.5 7.4 10 5 0
2018 6 8.4 7.5 9.8 5 0
Dissolved Oxygen Saturation (%o)
2010 5 90 86 97 60 0
2011 7 94.8 85.2 1115 60 0
2012 7 96.1 87.6 1115 60 0
2013 4 84.9 74.3 91.8 60 0
2014 4 96.6 91.7 105.6 60 0
2015 6 94 89.4 96.8 60 0
2016 6 935 86.7 98.3 60 0
2017 6 92.9 88.8 99.8 60 0
2018 6 93 88.1 97 60 0
Water Temperature (°C)
2010 5 19.4 11.9 24.4 n/a n/a
2011 7 16.8 5.1 25.5 n/a n/a
2012 7 17.5 5.1 25.3 n/a n/a
2013 4 19.7 15.6 25.7 n/a n/a
2014 4 17.1 13.6 20 n/a n/a
2015 6 18.8 11.1 24.3 n/a n/a
2016 6 19 13.3 24.5 n/a n/a
2017 6 19.4 14.3 24.8 n/a n/a
2018 6 20.6 12.8 24.7 n/a n/a
Specific Conductance (micro-ohms/cm, uS/cm)
2010 5 87 58 116 n/a n/a
2011 7 75 38 140 n/a n/a
2012 7 75 38 99 n/a n/a
2013 4 62 49 73 n/a n/a
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# Sample - . o i Ml
Year Points Mean | Minimum | Maximum| Criterion mgetlng
Criterion
2014 1 60 60 60 n/a n/a
2015 6 97 60 140 n/a n/a
2016 6 114 70 152 n/a n/a
2017 6 93 50 120 n/a n/a
2018 6 100.4 72 120 n/a n/a
. coli (MPN/100 ml)
2010 5 35 6 225 236/126 0
2013 4 22 18 32 236/126 0
2014 6 87 12 613 236/126 1
2015 6 49 13 291 236/126 1
2016 6 19 9 72 236/126 0
2017 6 15 7 1300 236/126 1
2018 6 41 10 1986 236/100 1

Source: MDEP, 2020

Table 4.3.2.3-3: Summary of FOMB Water Quality Data from the Pejepscot Boat Launch,

2010 to 2018
_ Temperature Specific E. coli
Date Time (°C) DO (mg/l) | DO Sat. (%) | Conductanc Bacteria
e (uS/cm) | (MPN/100 ml)

5/20/2018 | 6:10 AM 14.9 9.8 97 72 27.2
6/17/2018 | 6:10 AM 21 8.7 96.6 101 12.1
7/15/2018 | 6:01 AM 24.3 7.5 89.7 120 9.6
8/12/2018 | 6:13 AM 24.3 7.8 94.2 90 31.8
8/12/2018 | 6:13 AM 24.7 7.8 94 90 24.3
9/9/2018 | 5:58 AM 21.9 7.6 88.1 120 37.3

10/14/2018 | 6:17 AM 12.8 9.5 91.2 110 1986.3

Source: MDEP, 2020
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Figure 4.3.1.2-1: Annual Flow Duration Curve (1987-2020)
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Figure 4.3.1.2-2: January, February, and March Flow Duration Curve (1987-2020)
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Figure 4.3.1.2-3: April, May, and June Flow Duration Curve (1987-2020)
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Figure 4.3.1.2-4: July, August, and September Flow Duration Curve (1987-2020)
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Figure 4.3.1.2-5: October, November, and December Flow Duration Curve (1987-2020)
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4.4  Fish and Aquatic Resources (18 C.F.R. § 5.6(d)(3)(iv))

4.4.1 Fish Assemblage

The fish assemblage in the Androscoggin River reflects natural and anthropogenic gradients from
its upper reaches in New Hampshire to the tidal waters near Brunswick, Maine (Yoder et al., 2006).
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. The Upper
Androscoggin is managed for recreational cold-water salmonid fishing by the States of Maine and
New Hampshire within their respective borders. Downstream of Rumford Falls in the Lower
Androscoggin section, including areas near the Project, the fish assemblage consists of a resident
warm-water community. The Androscoggin River terminates in Merrymeeting Bay, which is a
large estuarine area where the waters from the Kennebec River, Androscoggin River, and some
smaller tributaries ultimately join. Merrymeeting Bay supports a diverse fish community, including
ten species of diadromous fish that utilize both fresh and saltwater habitats to fulfill their life
history. Some of these diadromous species migrate to and beyond the Worumbo Project area to
access spawning and rearing habitats.

4.4.1.1 Resident Species

Electrofishing surveys were performed along 0.62 miles (1.0 km) of shoreline at each of two sites
above and below the Worumbo Project by Yoder et al., (2006) in late July of 2003. These survey
data would most accurately represent the resident fish assemblage because spawning adult
anadromous fish are transient and would not be present during the mid-summer. The resident fish
assemblage was largely dominated by Smallmouth Bass and Redbreast Sunfish, with Smallmouth
Bass being most abundant in the downstream reaches and Redbreast Sunfish most abundant in the
Project impoundment (Table 4.4.1.1-1). In both locations, Smallmouth Bass represented
approximately 53% of the relative fish species biomass; adults of this species were prevalent in the
surveys based on the amount of biomass that they represented (Table 4.4.1.1-1).

Northern Pike (Esox lucius) are a non-native species that were illegally introduced in the Belgrade
Lakes in the 1970’s (MDIFW 2008). Although northern pike were not represented in high
abundance during the 2003 surveys in the Lower Androscoggin (Yoder et al., 2006), they have
become established in the mainstem Androscoggin River downstream of Turner, ME, and also
within many lakes in the watershed over the last 20 years (MDIFW 2008, Brown et al., 2006; B.
Lewis, MDIFW, pers. comm., 12/13/2016). As a top predator that may grow to lengths in excess
of four feet, they have the potential to alter the fish assemblage in the Androscoggin River and
provide recreational fishing opportunities. Fishing reports from message boards and guide services
would indicate that populations have expanded such that they provide recreational open water and
ice fishing opportunities in the lower mainstem Androscoggin River. According to MDIFW,
Northern Pike are well-established, with the river producing some trophy-sized fish (B. Lewis
MDIFW, pers. comm., 12/13/2016). Black Crappie (Pomoxis nigromaculatus) are another non-
native species that has expanded populations within the Lower Androscoggin (B. Lewis, MDIFW,
pers. comm., 12/13/2016); though this species is not a top predator, it may also provide additional
recreational fishing opportunities. Additionally, White Catfish (Ameiurus catus) have been
documented in increasing numbers at the Brunswick Dam fishway. If populations of this non-native
predatory species expand in the Lower Androscoggin, changes to the fish assemblage may occur.
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Temporal/Life History Information for Prominent Resident Species

Smallmouth Bass — Smallmouth Bass are native to the Great Lakes — St. Lawrence system and the
Ohio, Tennessee, and upper Mississippi River systems. They are not native to Maine, where they
were introduced in the late 1800’s and are now prevalent in many areas. Optimum riverine habitat
for Smallmouth Bass is characterized by cool, clear, mid-order streams with abundant shade and
cover, deep pools, moderate current, and a gravel or rubble substrate (Edwards et al., 1983). They
are nest-builders and require clean rocky or gravelly substrate for spawning. They spawn in spring
on rocky lake shoals, river shallows, or backwaters, or move into tributaries to spawn. Juvenile
and adult Smallmouth Bass both prefer low velocity water near current, but juveniles are often
found in shallower water than adults (Edwards et al., 1983). All life stages of smallmouth bass
utilize cover heavily for protection from sunlight and use many forms of available cover. As waters
cool, smallmouth bass will seek deeper, darker areas; below water temperatures of 50°F, they
become relatively inactive and seek shelter (Edwards et al., 1983).

Redbreast Sunfish — Redbreast sunfish are native to the State of Maine, with a range that extends
from New Brunswick to Florida east of the Appalachians (Werner, 2004). Like several other
species of sunfish, this species construct and guard nests in shallow water near shore or in protected
portions of streams in early summer (Werner, 2004). This species feeds primarily on insects, but
occasionally consumes small fish, and adults grow to 6-8 inches in length (Werner, 2004). During
the winter, Redbreast Sunfish will move into deeper waters and form relatively inactive wintering
aggregations (Werner, 2004).

4.4.1.2 Diadromous Species

Diadromous is a term for describing the life history of a species that utilizes both saltwater and
freshwater habitats to complete their life cycle. Of the diadromous fish, most are anadromous,
meaning that they mature in saltwater but return to freshwater to spawn. Alternatively, catadromous
species spawn in saltwater and their progeny grow to maturity in freshwater. Further, when all
individuals die after spawning, the species is termed semelparous; when individuals may survive
and return to spawn again, the species is termed iteroparous.

Diadromous species documented by Yoder et al., (2006) near the Project included young-of-year
Alewife upstream and downstream of the Project, along with American Eel downstream of the
Project (Table 4.4.1.1-1). American Eel have been documented at most locations of the Lower
Androscoggin River downstream of Gulf Island Dam and are therefore present above and below
the Worumbo Project (Yoder et al., 2006). Anadromous migrants such as Atlantic Salmon (Salmo
salar), American Shad (Alosa sapidissima), Alewife, Blueback Herring (Alosa aestivalis), and Sea
Lamprey (Petromyzon marinus) are seasonally present in the Androscoggin River near the
Worumbo Project (Brown et al., 2006). Atlantic Sturgeon (Acipenser oxyrhynchus) and Shortnose
Sturgeon (Acipenser brevirostrum) are present below the Brunswick Dam, but are not to be passed
upstream if captured at the Brunswick Fishway and are therefore not expected to be found at the
Worumbo Project. Additionally, Striped Bass (Morone saxatilis) were not allowed to pass at
Brunswick historically, but have been allowed to pass in recent years. Relatively few Striped Bass
reach the top of the Brunswick Fishway, and those that have passed tended to be small and none
have been observed at the Worumbo Project.

The historic extent of upstream passage for herring and shad has been reported to be Lewiston Falls
(approximately 14.7 miles upstream of the Project), with some American Eel, Atlantic Salmon, and
possibly Sea Lamprey having passed as far upstream as Rumford Falls. Taylor (1951) notes that
the Androscoggin River may not have been an important shad river historically because of the 41-

Worumbo Project Pre-Application Document
FERC No. 3428 Page 61 November 2020



Brown Bear Il Hydro, Inc.

foot-high falls at Brunswick, which is located at the head of tide at the site of the current Brunswick
Dam.

Temporal/Life History Information for Diadromous Species

Atlantic Salmon — Atlantic Salmon are native to the North Atlantic Ocean; in the western Atlantic,
they range from Iceland, southern Greenland, and Ungava Bay, Quebec to the Connecticut River
(Danie et al., 1984). They are an anadromous, iteroparous species with the potential for repeat
spawning. After two years at sea, they average approximately 28-30 inches in length and 8-12
pounds and can reach 30 pounds (DSF, 2015). Spawning adults return home to their natal rivers
and streams, from the spring through fall with peak upstream migration from May through mid-
July in Maine (NMFS, 2017). They spawn in the late fall. Those that return to freshwater after
only one year at sea are called “grilse” and are termed “1-sea-winter” fish. Older fish are referred
to by the number of winters they have been at sea (i.e., 2-sea-winter, or rarely 3 sea-winter) or the
rare repeat spawning salmon. Most salmon returning to the Androscoggin River over the last three
decades have typically been 2-sea-winter fish of hatchery origin, though the few returning in recent
years have been of wild origin (Figure 4.4.1.2-1). No fish older than 2-sea-winter or any repeat
spawners have been documented in the Androscoggin River since 1999.

Atlantic Salmon build nests (redds) in gravel/cobble areas of moving water. The eggs hatch in
March/April after overwintering in the interstitial spaces within the substrate. After fry emerge
from the redd, they disperse, developing into a juvenile salmonid (parr) as they feed and grow.
They will typically remain in the parr life stage for 1-3 years, growing in freshwater before
undergoing a physiological transformation that prepares them for life in saltwater, after which they
develop into smolts and emigrate to the ocean during the springtime (NMFES, 2017). They will
reach Newfoundland and Labrador by mid-summer and spend their first winter at sea to the south
of Greenland (DSF, 2015). Some will return to Maine rivers as grilse the following spring, but
most will continue migrating and feeding to the south of Greenland and along the Labrador coast
(DSF, 2015). Most fish will return to Maine to spawn after their second winter at sea. Post-spawn
individuals may emigrate in the Fall or will overwinter in the river as “kelts” and will emigrate the
following spring.

Atlantic Salmon are a federally endangered species. The Project Area is within the Gulf of Maine
Distinct Population Segment (GOM DPS) as part of the Merrymeeting Bay Salmon Habitat
Recovery Unit (SHRU). The critical habitat designation for the Androscoggin River extends from
its confluence with the Kennebec River upstream to Lewiston, with the Lower Androscoggin and
Little Rivers designated as sub-basins. Historically, Atlantic Salmon may have passed upstream as
far as Rumford Falls. Most of the highest quality habitat for Atlantic Salmon in the Androscoggin
River watershed is currently inaccessible to salmon (NMFS, 2017). In general, the mainstem
Androscoggin River near the Worumbo Project contains low habitat quality scores for Atlantic
Salmon compared to upper, inaccessible reaches of the Androscoggin basin (NMFES, 2017). The
nearest areas suitable for spawning and rearing are located in the Little Androscoggin River further
upstream near Lewiston and downstream of the Project in the Little River, which are not within the
Project boundary (NMFS, 2017).

Overall, efforts to restore naturally reproducing populations of Atlantic Salmon to the
Androscoggin River have not been successful, and other watersheds in Maine have been the target
of more extensive restoration efforts. Atlantic Salmon stocking in the Androscoggin River
watershed has been very limited relative to many other large river systems in the GOM DPS, with
approximately 18,500 fry stocked since 2001 (USASAC, 2016 as cited in NMFES, 2017), the
majority of which were stocked into the Little River annually by school groups. Other than this
limited stocking, there are no stocking programs or active restoration programs for Atlantic Salmon
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on the Androscoggin River. The fish entering the fishway at Brunswick are often assumed to be
strays from other coastal rivers such as the Penobscot (ASRP, 2015; NMFS, 2017).

American Shad — American Shad are North America’s largest species of herring, with spawning
populations native to the Atlantic coast from the St. John’s River in Florida to the St. Lawrence
River in Canada. They are anadromous and iteroparous, though the level of iteroparity varies by
latitude with greater survival after spawning and a greater chance of repeat spawning in the northern
parts of their range (Limburg et al., 2003). In Maine rivers, iteroparity is likely high. They swim
into natal rivers to spawn in May and June, and broadcast spawn over suitable substrates, primarily
sand, gravel, or a mixture (Limburg et al., 2003). Shad will typically make their first spawning run
when they are 4-5 years old (Weiss-Glanz et al., 1986). Juvenile shad will feed and grow in
freshwater habitats until they are triggered primarily by decreasing temperatures to emigrate
downstream into estuaries in the late summer and fall (Weiss-Glanz et al., 1986). Upon entering
the ocean, they will become long-range coastal migrants, with fish originating from different
spawning stocks mixing in distinct winter and summer areas. In the summer and fall, they
congregate in the Gulf of Maine and the Bay of Fundy (Weiss-Glanz et al., 1986). While in the
ocean, American Shad filter feed on plankton. Immature shad may also enter estuaries seasonally
to feed.

River herring — River herring is a collective term for anadromous Alewife and Blueback Herring
(Fay et al., 1983), both of which are native to Maine, but Alewife are typically the most abundant
of the two species in Maine waters. Alewife range from Newfoundland to northern South Carolina,
whereas Blueback Herring range from Nova Scotia to the St. Johns River in Florida (Fay et al.,
1983). They are anadromous, and swim into rivers in the spring to spawn in May and June, with
peak spawning of alewife occurring approximately 2-3 weeks prior to Blueback Herring (Fay et
al., 1983). Alewife spawn in a variety of habitats, from mid-river sites to ponds and lakes, whereas
Blueback Herring prefer to spawn in areas with current and hard substrates (Fay et al., 1983). River
herring are iteroparous, and after spawning, surviving adults migrate back to the ocean relatively
quickly. Repeat spawners will return to the same river to spawn again (Fay et al., 1983). Most
alewives have spawned for the first time by four years of age, and mature female alewives typically
produce 60,000 — 100,000 eggs (Fay et al., 1983). After the eggs hatch, the progeny will feed and
grow in freshwater habitats before emigrating to estuarine rearing areas in the late summer and fall.
Eventually, they will migrate to the ocean where they will mature before returning to freshwater to
spawn.

Passage facilities at the Brunswick, Pejepscot and Worumbo Projects have allowed river herring to
migrate as far as Lewiston Falls. Stocking programs of hatchery-reared fish into the watershed
since 1983 have also affected abundance and run returns. Based on an Atlantic States Marine
Fisheries Commission (ASMFC) estimate, the Androscoggin River could yield 2.3 million fish to
the coastal stocks, but only 1/3 of the historic habitat for river herring is currently accessible due to
dams without fish passage facilities (ASMFC, 2016a; MDMR, 2020).

There is currently no commercial river herring fishery in the Androscoggin River above the head-
of-tide. Coast-wide, the Alewife stock is considered depleted (ASMFC, 2017a). Relative to 2000-
2007, river herring populations in the Androscoggin River between 2008 and 2016 have shown an
increasing trend in run size, higher survival rates of males and females, stable mean length at age,
and increases in repeat spawning rates (MDMR, 2020).

River herring are highly important to coastal riverine ecosystems in Maine. Given their high
abundance during the spring spawning migration (which overlaps with the timing of emigrating
Atlantic Salmon smolts) they can function as a “prey buffer” for smolts by providing an abundant
food source for piscivore predators (i.e., predatory fish, birds, and mammals) that could target

Worumbo Project Pre-Application Document
FERC No. 3428 Page 63 November 2020



Brown Bear Il Hydro, Inc.

smolts more heavily in the absence of river herring (NMFES, 2017). Further, their high abundance
can result in a transfer of marine-derived nutrients into otherwise low productivity waters, which
can have effects throughout the food web. River herring juveniles can also provide a food source
to piscivore predators while residing in freshwater and during their fall emigration.

Sea Lamprey — Sea Lamprey are found on both sides of the Atlantic Ocean, in North America and
Europe, including the entire U.S. Atlantic coast as far south as northern Florida, along with areas
in the Gulf of Mexico (Kircheis, 2004). They have also become landlocked in many inland waters
around the Great Lakes, where they are considered invasive. Sea Lamprey, with respect to the sea-
run fish observed at the Project, are anadromous, but unlike the other anadromous species entering
the river system, are semelparous and will all die after spawning (Kircheis, 2004). In the ocean,
they are predatory and parasitic, latching onto and extracting nutrients and fluids from other fish;
however, during their migration into freshwater, they do not feed. Mature adults swim into
freshwater habitats in the spring, and typically spawn in late May through early summer in the State
of Maine (Kircheis, 2004). They prefer to spawn in areas with flowing water and cobble/gravel
substrate, where they modify habitat and build large nests out of gravel and small rocks (Kircheis
2004). The eggs will take approximately 10-13 days to hatch. Larval lamprey (ammocoetes),
which lack eyes and teeth, burrow into soft sediments, where they reside and grow, filter feeding
for 4-8 years (Kircheis, 2004). They then transform into a juvenile lamprey, developing eyes and
working mouth parts, and emigrate to the ocean where they will grow to maturity before returning
to spawn after 1.5-2 years at sea (Kircheis, 2004).

American Eel — American Eel is the only representative of the family Anguillidae in North
America, ranging from the southern areas of Greenland, including all of the U.S. Atlantic coast,
and the Gulf of Mexico, southward to the northern portions of the east coast of South America
(Facey and Van Den Avyle, 1987). They are catadromous, having been spawned in an oceanic
environment in the Sargasso Sea but often living most of their life in freshwater (Facey and Van
Den Avyle, 1987). Unlike many of the anadromous species, for which spawning stocks are often
segregated by river system, the American eel population is panmictic, meaning a single population
within which individuals from many different areas mix for random mating (Shepard, 2015). Little
is known about the exact location of spawning and is based primarily on the observed distribution
of larvae.

After hatching, larvae will drift in oceanic currents as planktonic leptocephali before
metamorphosing into juvenile eels, commonly known as glass eels due to their lack of pigmentation
(Facey and Van Den Avyle, 1987). Glass eels actively swim toward coastal waters, where they
will enter estuarine and riverine areas. Some will remain in estuarine waters, but many will swim
upstream into freshwater where they may occupy a variety of habitats (Facey and Van Den Avyle,
1987). As they swim upstream, they become pigmented and are typically termed “elvers” when
they are still small. As the elvers grow, they are commonly referred to as “yellow eels”. They will
reside in freshwater habitats until maturity, which can begin as early as eight years for males and
may take as long as 30 years for females (Shepard, 2015). When they mature, their body
morphology changes to become suited to an oceanic migration, including becoming more robust
with a dark gray/silver coloration and enlarged eyes. The spawning migration typically occurs in
the late summer or fall in New England and eastern Canada, though migration from lakes that are
far inland may occur sooner, such as June — August from Lake Champlain (Facey and Van Den
Avyle, 1987). Migration of eels can be initiated by a wide combination of environmental factors
(i.e., changing water temperatures, moon phase, photoperiod, atmospheric pressure, turbidity),
though runs with the greatest abundance typically occur during periods of increased discharge and
low light conditions (Bruijs and Durif 2009). Silver eels may revert back to yellow eels if
environmental conditions are not ideal for migration, if migration becomes delayed, or if the fat
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content of the eel is too low (Shepard, 2015). This species is semelparous, with eels dying at sea
after spawning (Facey and Van Den Avyle, 1987).

The fish assemblage assessment by Yoder et al., (2006) found that American Eel were most
abundant in the tidal portion of the river downstream of Brunswick Dam, though they were found
as far upstream as Gulf Island Dam which is nearly 19 miles upstream of the Worumbo Project,
several miles beyond Lewiston Falls. Though eels have been captured in the fishway at Brunswick
Dam, no specific eel passage facilities are operated there, and the existing fishway is not likely to
be successful in capturing large numbers of juvenile eel due to their very small size. Eels may also
pass the Brunswick Dam by climbing over the spillway, as they often do at many low-head dams.
Most eels captured further upstream by Yoder et al., (2006) on the Androscoggin River were large
specimens.

In 2010, the American Eel was petitioned for listing as threatened under the Endangered Species
Act (ESA) due to coast-wide declines. It was determined that a listing was not warranted in 2015
due to stable populations as a whole (USFWS, 2015a). The stock status of American Eel was
characterized as depleted according to a 2017 stock assessment update (ASMFC, 2017b), and
guotas restrict the glass eel fishery in Maine in accordance with the ASMFC Eel Management Plan
and associated addendums. Maine has one of the only operating glass eel fisheries remaining in the
U.S., with the only other fishery currently in operation in South Carolina (Shepard, 2015).

4.4.2 Fisheries Overview

Fisheries within the Project Area are limited to recreational fishing. The reach of river above and
below the Project is subject to general law fishing regulations and is open to ice fishing.
Smallmouth Bass are a popular gamefish on the Lower Androscoggin, though panfish likely also
provide angling opportunities. Additionally, MDIFW has implemented an annual stocking program
of spring yearling Brook Trout (Salvelinus fontinalis) below the Worumbo Dam, which provides a
seasonal (spring) put-and-take fishery below the Project, where walk-in access opportunities are
good and angler use is relatively high (Pellerin, 2020). This program, along with several other
MDIFW programs have been wholly or partially funded by compensatory mitigation funds
provided by the Licensee, as required by the amended license (Pellerin, 2020). These funds,
amounting to $25,000/year, have been provided to MDIFW on an annual basis since 1994.

443 Fish Habitats

4.4.3.1 Impoundment

The Project impoundment, at a normal full pool elevation of 98.5/99.0, is 190 acres in area and
extends approximately two miles upstream of the Project dam. The Project is licensed to operate
the impoundment over a 1.5-foot elevation range. During the application phase for the amendment,
MDIFW commented on this fluctuation range and indicated that the 1.5-foot fluctuation range
would likely be tolerated by the species present in terms of spawning success and maintenance of
adequate adult habitat (Hurley, 1998). In actual practice, the Project is typically operated as a run-
of-river facility with little change in impoundment elevation (see Section 3.3.1). This type of
operation lends itself to compliance with measures developed for federally listed Atlantic Salmon.
The Licensee attempts to maintain the pond elevation to provide a combination of spill over the
dam and the required seasonally-variable instream flows to the bypass reach.

4.4.3.2 Bypass Reach

The bypass reach is approximately 620 feet long and extends from the dam spillway to its
confluence with the tailrace flow. The bypass reach is founded upon a series of bedrock ledges.
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Habitat improvements in the bypass reach were completed in 1990 and included the construction
of a weir that diverted flow from the downstream fish passage outflow into the “Zone 8” pool to
enhance flow and velocity in that area. The Zone 8 pool has been identified as an important holding
area for adult upstream migrating Atlantic Salmon and provides a route for downstream passage to
emigrating salmon smolts, and potentially other diadromous species, passed over the spillway.
Large cobble and boulders were also added to areas within the bypass reach to create riffles and
improve fish habitat and recreational fishing. After the habitat improvements were completed, the
bypass reach habitat was mapped and characterized into five primary sections (Figure 4.4.3.2-1).
Based on more recent aerial imagery, the habitat in the bypass reach is similar to when the mapping
was performed (Figure 4.4.3.2-2). The sections of the bypass reach that were mapped include:

e Section 1: Consists of a 9,164 square foot (at 25 cfs®), 340-foot-long, narrow, ledge
run/pocket pool reach between the right side of the dam (facing downstream) and the large
upper pool (Section 2).

e Section 2: Includes an 18,000 square foot, 160-foot-long, deep pool (at 25 cfs). Pool depths
range from 4 to 10 feet and cover is provided by rock, depth and surface turbulence at
higher flows (also known as the Zone 8 Pool).

e Section 3: Is a 10,473-square-foot (at 25 cfs), 75-foot-long, narrow, shallow, moderate
gradient, boulder/rock riffle between the upper large pool (Section 1) and the lower large
pool (Section 4).

e Section 4: Is a 19,309 square foot (at 25 cfs), 160-foot-long pool with depths ranging from
2 1o 12 feet. Available cover is provided by large substrate, deep water habitat, and surface
turbulence at higher flows.

e Section 5: Is a 50,073 square foot (at 25 cfs), 200-foot-long, wide shallow, flat-gradient
riffle with coarse substrate between the lower large pool (Section 4) and the tailrace
backwater.

For the protection and enhancement of fisheries resources, seasonal minimum flows are provided
to the bypass reach from the spillway portion of the dam in accordance with Article 31 of the
amended license. These flows are provided in accordance with the following schedule:

e September 1 to October 31: 200 cfs;

e November 1 to December 31: 50 cfs (unless the downstream fishway is operational, in
which case 85 cfs);

e January 1to April 15: 50 cfs;
e April 16 to May 31: 300 cfs;’
e June 1 to June 30: 200 cfs; and
e July 1to August 31: 100 cfs.

The flows were developed based on a habitat study performed in 1990 and subsequent agency
consultation, as required by Article 32 of the current license. For the study, habitat in the bypass
reach was evaluated at flows of 25, 100, 200, 300, and 400 cfs using a Delphi approach where a

6 25 cfs represents the flow at which the area was mapped

" The bypass habitat flow of 300 cfs released from April 16 to May 31 equals the sum of

downstream fishway flow (119 to 131 cfs under controlled pond conditions) plus overtopping flow (169 to
181 cfs).
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team of expert observers (which included resource agencies such as MDIFW and the U.S. Fish and
Wildlife Service (USFWS)) viewed each flow level and collectively rated habitat suitability for
species and life stages of concern. The species and life stages evaluated were adult Brown Trout,
adult Smallmouth Bass, and juvenile Atlantic Salmon. The effects of flows on fishing opportunities
was also considered. The study team concluded that 300 cfs maximized the amount of habitat for
the species and life stages of concern, and that fishing opportunities were greatest at the higher
flows. However, information was limited for the need for 300 cfs at other times of the year (e.g.,
winter). Additionally, the Licensee was concerned that a year-round release would impact Project
generation. The parties involved in bypass flow negotiations at the time agreed to the current
seasonal bypass reach flow schedule and determined that off-site mitigation would compensate for
loss of habitat for times of year when 300 cfs would not be provided. This amounted to
$25,000/year that was proposed by the Licensee as a recommendation that would accompany
modifications to Article 31 based on the results of the instream flow study. The recommendation
was accepted by FERC in its order approving and amending Article 31 in 1994, which set the
minimum flows described above and required the Licensee to make payments of $25,000/year
through the term of the license.

4.4.3.3 Downstream

The river below the Project flows for a short distance before reaching the Pejepscot Project
impoundment. The tailrace and mid-channel areas are relatively deep, though there are several
bedrock outcrop areas, primarily toward the right side (south shore) of the river, that become
shallow or dewatered at low river flows. Though the Project is licensed to fluctuate the
impoundment slightly, which would allow for some flow fluctuations downstream, the Project is
typically operated in run-of-river mode by holding the impoundment levels relatively constant and
releasing flows that would be consistent with inflows.

4.4.3.4 Tributaries

The Sabattus River enters the Androscoggin River approximately 1.9 river miles upstream of the
dam, near the upstream end of the Project Impoundment. According to Kircheis (2015), the
Sabattus River provides considerable potential for the restoration of river herring. The remaining
streams entering the Androscoggin River within the Project area are relatively small and have not
been evaluated for habitat suitability.

Approximately 0.5 river miles downstream of the Project tailrace, the Little River enters the
Androscoggin River. Though the Little River is not within the Project area, the Licensee studied
habitat in the lower 6.7 miles of the river in 2011. The Little River has been identified by the
resource agencies as currently providing the best opportunities for Atlantic Salmon spawning and
rearing (Kircheis, 2015). In general, the Licensee’s study of the Little River determined that the
studied river section was generally accessible to salmon, with some small but mostly passable
obstacles during low flow conditions (i.e., debris dams) (HDR, 2011). Further, the habitat
characteristics and water quality in the river were determined to be suitable for survival of adult
salmon that may temporarily reside in certain areas during their spawning migration (HDR, 2011).
However, spawning habitat in the studied reach was limited and highlighted the importance of
potential habitat access improvement efforts that would be necessary for salmon to reach areas
further upstream of the study area where more suitable spawning habitat may be present (HDR,
2011).
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4.4.3.5 Special Fish Habitats

The 2000 listing of the GOM DPS of Atlantic Salmon as endangered under the ESA was expanded
to include the Androscoggin River in 2009 (USFWS and NMFES 2009). The geographic boundaries
of the freshwater range of GOM salmon on the Androscoggin River includes the Worumbo Project
area. The Worumbo Project also falls within the designated critical habitat of the Merrymeeting
Bay salmon habitat recovery unit for Atlantic salmon (NMFES, 2009; NMFES, 2017).

Essential fish habitat (EFH) is identified for species managed in Fishery Management Plans under
the Magnuson-Stevens Fishery Conservation and Management Act and is defined as the habitat
necessary for managed fish to complete their life cycle such that the fishery can be harvested
sustainably. Habitats of Particular Concern (HAPC) are EFHSs that are judged to be particularly
important to the long-term productivity of populations of one or more managed species, or to be
particularly vulnerable to degradation (NEFMC, 1998). EFH for Atlantic Salmon is described as
all waters currently or historically accessible to Atlantic Salmon within the streams, rivers, lakes,
ponds, wetlands and other water bodies of Maine, New Hampshire, Vermont, Rhode Island and
Connecticut and is defined for each Atlantic Salmon life stage (NEFMC, 1998) as follows:

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

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

o Juveniles: Bottom habitats of shallow gravel / cobble riffles interspersed with deeper riffles
and pools in rivers and estuaries. Generally, the following conditions exist where Atlantic
Salmon parr are found: clean, well-oxygenated fresh water, water temperatures below
25°C, water depths between 10 cm and 61 cm, and water velocities between 30 and 92 cm
per second. As they grow, parr transform into smolts. Atlantic Salmon smolts require
access downstream to make their way to the ocean. Upon entering the sea, "postsmolts"
become pelagic and range from Long Island Sound north to the Labrador Sea.

e Adults: For adult Atlantic Salmon returning to spawn, habitats with resting and holding
pools in rivers and estuaries. Returning Atlantic Salmon require access to their natal
streams and access to the spawning grounds. Generally, the following conditions exist
where returning Atlantic Salmon adults are found migrating to the spawning grounds:
water temperatures below 22.8°C, and dissolved oxygen above 5 ppm. Oceanic adult
Atlantic Salmon are primarily pelagic and range from the waters of the continental shelf
off southern New England north throughout the Gulf of Maine.

e Spawning Adults: Bottom habitats with a gravel or cobble riffle (redd) above or below a
pool of rivers. Generally, the following conditions exist where spawning Atlantic Salmon
adults are found: water temperatures below 10°C, water depths between 30 cm and 61 cm,
water velocities around 61 cm per second, and clean, well-oxygenated fresh water.
Spawning Atlantic salmon adults are most frequently observed during October and
November. Atlantic salmon EFH includes all aquatic habitats in the watersheds of the
identified rivers, including all tributaries, to the extent that they are currently or were
historically accessible for salmon migration. Atlantic salmon EFH excludes areas upstream
of longstanding naturally impassable barriers (i.e., natural waterfalls in existence for at
least several hundred years).
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4.4.4 Fish Passage

4.4.4.1 Project Facilities and Operation

Fish passage facilities at the Worumbo Project include an upstream fish lift, an upstream eel
passage system, and downstream passage systems. The Licensee has developed an operations and
maintenance plan for the upstream and downstream passage systems, which is reviewed and
updated each year in consultation with NMFS.

Upstream Anadromous Fish Passage

Upstream passage facilities designed to pass anadromous fish at the Project include a cable-
operated vertical lift system with two entrances in the Project tailrace and a 650-gallon hopper, a
fish-counting room and viewing window, and an exit canal leading to the reservoir (see Section
3.2.6). This facility was constructed pursuant to Article 34 of the current license. The upstream
fishway is opened within 24 hours of the opening of the Brunswick upstream fishway or by May
1, whichever comes first, in accordance with FERC order on May 11, 2018 that accepted the terms
and conditions from a BiOp issued by NMFS regarding Endangered Species Act (ESA)
consultation for Atlantic Salmon. The upstream fishway would then be operated until November
15 each year, river conditions permitting, or if an alternate date is approved by the resource
agencies. During the period of upstream passage operations, the Licensee operates the upstream
fishway each day from 9:00 am to 5:00 pm. Scheduled maintenance activities during the passage
season would occur between the end of July and mid-August. Any shutdowns would be limited to
the time needed to make necessary repairs, and the fishway would be restarted as soon as repairs
have been completed.

Upstream American Eel Passage

An upstream eel passage system was completed at the Project in 2012. The system is installed
annually upon recession of high flows in the spring and is operated until August 31 each year, in
consultation with MDMR. The Licensee monitors the holding tank during operation, during which
eels are regularly counted and their lengths estimated before being released into the Project
impoundment.

The eel passage system is located on the Durham side of the dam crest behind the last Obermeyer
bag/panel system. This system has two sections, a textured surface on the spillway face and an eel
trap for collecting and holding upstream migrants. The textured spillway surface is located at the
upstream terminus of the ledges near the west abutment of the spillway. The trap consists of two
2-foot-wide by 7-foot-long covered ramps which convey migrant eels from the dam crest to the
collection tank aided by bristle substrate (Figure 4.4.4.1-1). The lower section of each ramp is
mounted to the dam crest and the upper sections are connected to a collection tank, forming a “A”
frame design. Water from an electric submersible pump is discharged into each ramp and a small
amount of water is sprayed onto the downstream dam crest to assist eels climbing the textured face
of the spillway. This flowing water attracts the eels into the ramps to the collection tank. Water and
eels then pass into a plastic holding tank which is mounted in the pond just upstream of the
Obermeyer panel.

Downstream Passage

Downstream passage facilities at the Project consist of three (3) inlet systems, which are located
on the upstream face of the intake deck area (Figure 4.4.4.1-2) (see Section 3.2.6). Each opening is
36 inches wide and the height of the opening is controlled by stop logs. A set of trash racks (vertical
mounted with bar spacing 12 inches on center), is mounted just inside the upstream opening of each
inlet. Each inlet area is connected to a 36-inch diameter pipe which directs all water/fish/debris to
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the lower plunge pool area. The water inside the plunge pool then exits by way of manually
adjustable weir gates.

The downstream passage facilities are operated in accordance with the SPP accepted by FERC on
May 11, 2018. In general, the downstream passage facilities are operated when many of the
diadromous species would be attempting to pass downstream of the Project. More specifically, the
downstream passage facilities are operated from April 1 to December 31 each year, river conditions
permitting.

In addition to the formal downstream passage facilities, Floodgate Number 1 is to be operated in
accordance with an adaptive management strategy outlined in the final SPP to provide a
supplemental downstream passage route to Atlantic Salmon smolts. Operation of the floodgate
would be initiated two years after each year when two or more adult sea-run Atlantic Salmon have
passed upstream of the Project. The floodgate would be operated at night (12-hour period between
7:00pm and 7:00am) for at least a four-week period following the date in the spring when the daily
average river temperature at the Project exceeds 10° Celsius. The need for floodgate operation is
confirmed in annual consultation with NMFS, the USFWS, and MDMR.

4.4.4.2 Upstream Passage Counts

Diadromous species reaching the Worumbo Project have previously passed the Brunswick and
Pejepscot Projects and traversed through two impounded river reaches. Generally, it is not known
how many of the diadromous fish passed at Brunswick are reaching the Worumbo Project because
some fish may end their upstream migration before reaching the Worumbo Project (e.g., ending
upstream migration downstream of the Worumbo and Pejepscot Projects or entering tributaries
where habitat may be available). Historical counts from the Pejepscot Project were not found.

Atlantic Salmon

Since the year 2000, salmon returns at the Brunswick Fishway have ranged from 0 to 44 fish per
season, with only one salmon captured there from 2017 through 2019 (Table 4.4.4.2-1). Atlantic
salmon passage numbers at the Worumbo Fishway, as reported from years 2003 through 2019,
indicate that Atlantic Salmon are passing at the Project in low numbers (Table 4.4.4.2-2). Atlantic
Salmon passage numbers at the Worumbo Fishway, as reported from years 2003 through 2019,
indicate that Atlantic Salmon are passing at the Project in low numbers (Table 4.4.4.2-2). Various
radio telemetry tracking efforts also suggest that Atlantic Salmon are often not reaching the
Worumbo Project, and some even leave the Androscoggin River to be captured in the nearby
Kennebec. The motivation for salmon to pass upstream of the Worumbo Project is unknown, given
that they have likely originated from other river systems and may not have the drive to pass far
upstream into the Androscoggin River.

American Shad

The number of American shad passed at the Brunswick Fishway has ranged from zero to 1,123 fish
from 2000-2019 (Table 4.4.4.2-1). The number of American Shad passed at the Brunswick Fishway
has ranged from zero to 1,123 fish from 2000-2019 (Table 4.4.4.2-1). At the Worumbo Project, the
number passed has ranged from zero to 45 fish since 2004 (Table 4.4.4.2-2). Similar to Atlantic
Salmon, the drive of shad to pass far upstream into the Androscoggin is unknown. Much of the
current population has been supported by either lower-river habitats or other river systems given
that relatively few have passed upstream into the Androscoggin River above Brunswick. Further,
shad must successfully pass at the Pejepscot Dam to reach the Worumbo Project, and the fish lift
effectiveness observed from radio tagged shad in 2019 at the Pejepscot Project fish lift was 0%
given that no tagged shad were passed (Topsham Hydro, 2020).
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River Herring

River herring are, by far, the most abundant anadromous fish captured at the Brunswick Fishway
(Table 4.4.4.2-1). Many are captured at the Brunswick fishway and are then transported to locations
within the Androscoggin River watershed; during recent years, the number captured at Brunswick
has exceeded the MDMR stocking rate targets of 27,358 river herring into 4,562 acres of habitat.
The trap and transport program would influence the number of river herring available to pass at the
Worumbo Project, which has ranged from two to 73,075 herring since 2000 (Table 4.4.4.2-2).
Further, river herring must successfully pass at the Pejepscot Dam to reach the Worumbo Project,
and the fish lift effectiveness observed from radio tagged river herring in 2019 at the Pejepscot
Project fish lift was 19.8% (Topsham Hydro, 2020).

Sea Lamprey

Sea Lamprey are passed at the Brunswick Fishway in relatively low but varying abundance, with
zero to 132 individuals passed per season since the year 2000 (Table 4.4.4.2-1). The highest
numbers have been observed during the most recent years. None have been documented at the
Worumbo Project, and no juvenile Sea Lamprey were documented by Yoder et al., (2006) in areas
upstream of Brunswick Dam.

American Eel

The number of eels approaching the Worumbo Project is unknown given the lack of eel-specific
passage measures at Brunswick and Pejepscot Dams along with the potential for eels to pass via
other routes that would not normally be traversed by other fish species. No eels were observed
during visual assessments performed at the Pejepscot Project in 2019, though safe access to areas
where eels would have been visible may have hindered the results of that study (Brookfield 2020).
Upstream eel passage measures were installed at the Worumbo Fishway in 2012. Since then,
between 15 and 541 eels per passage season were counted as passing upstream of the Worumbo
Project through the eel passage system (Table 4.4.4.2-3). This system typically passes eels between
2 and 6 inches in length.

Resident Fish

Resident fish have also been documented using the Worumbo Fishway, primarily Smallmouth
Bass, but also Brook Trout, White Sucker, and other species (Table 4.4.4.2-2).

4.4.5 Fisheries Studies Conducted by the Licensee

4451 Fish Habitat

Instream Flow Study in the Bypass Reach

As described in Section 4.4.3, the Licensee in consultation with the resource agencies performed a
Delphi study of habitat in the bypass reach in 1990. The information was used to inform minimum
flows in the bypass reach, along with additional mitigation measures.

Little River

As described in Section 4.4.3, the Licensee performed a study of the lower portions of the Little
River, which identified potential habitat and obstacles to passage for Atlantic Salmon (HDR, 2011).
The Little River has been identified as an important area for restoration by resource agencies.
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4.45.2 Downstream Atlantic Salmon Smolt Passage

2013 Study

The goal of the 2013 downstream Atlantic Salmon smolt study was to evaluate the route of passage
and survival of smolts at the Worumbo Project (HDR, 2014). Specifically, the study evaluated the
survival of smolts approaching and passing the Project structures, which included an area from 200
meters upstream of the Project to a location downstream of the Project beyond where dead fish
could drift. Study objectives included determination of survival rates, route of passage, migration
delay, and travel time.

Radio telemetry tracking techniques were utilized to monitor downstream passage and survival of
Atlantic Salmon smolts at the Worumbo Project in early May 2013 (HDR, 2014). The study used
a paired-release model, where smolts were released upstream of the Project representing the
treatment group, and others released downstream representing the control group. A total of 102
radio-tagged smolts represented the treatment group, while 47 smolts represented the control group.
In addition to these 149 smolts, an additional 10 smolts were used for a tag/life retention study
(HDR, 2014). Primary results of the study included:

o Downstream smolt survival of 70.7% at the Worumbo Project, developed using Program
MARK

o Despite unusually low flow conditions (5,000-10,000 cfs with temperatures reaching 18°
C) and no spill occurring, smolts utilized the notched area of the flashboards in the spillway
as a passage route

o Of the 52 treatment fish detected passing at the Project, the most (n=20) treatment smolts
passed the Project over the spillway, while 19 were detected passing through the turbines,
and 13 through the downstream bypass facility. These data suggest the combination of the
notched spillway and bypass facility is effective in passing most smolts (62%) downstream
without turbine exposure, even in a low-flow year

e Evidence of potential fish or avian predation was observed in the radio telemetry dataset

2014 Study

Like 2013, radio telemetry tracking techniques were utilized to monitor downstream passage and
survival of Atlantic Salmon smolts at the Worumbo Project in May 2014. The study design was the
same, with a paired release model, and included some improvements from lessons learned in 2013,
plus an additional study objective of evaluating alternative spillway releases using variable
openings of Floodgate No. 1. A total of 102 radio-tagged smolts represented the treatment group,
while 54 smolts represented the control group. In addition to these 156 smolts, an additional 10
smolts were used for a tag/life retention study (HDR, 2015). Primary results of the study included:

o Downstream smolt survival of 97.2% at the Worumbo Project, developed using Program
MARK (95% CI = 88.5 to 100%). Survival through the downstream bypass was 100%.
Survival through the turbines was high at 94.9%, and survival through the floodgate was
similar at 94.1%. Survival over the spillway was the lowest at 90.0%.

o Of the 93 treatment fish detected passing at the Project, the most (n=59) treatment smolts
passed through the Project turbines. Of the remaining fish, 17 were detected passing
through the floodgate, 10 were detected passing through the spillway, and seven were
detected passing through the downstream bypass facility.
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e Flow conditions during the study were more indicative of a normal spring (low flow of
around 10,000 cfs, with peaks of 18,000 to 28,000 cfs and water temperatures reaching
around 16° C).

e There was a marked increase in passage through the floodgate and a decrease in spillway
passage at the two lower floodgate settings (1,284 and 2,360 cfs), while turbine passage
was relatively consistent.

2015 Study

The 2015 smolt passage study was similar to the efforts in 2013 and 2014 and included further
evaluation of the floodgate settings (1,354 cfs, 895 cfs, and 506 cfs) (HDR, 2016). A total of 111
radio-tagged smolts represented the treatment group, while 50 smolts represented the control group.
In addition to these 161 smolts, an additional 20 smolts were used for a tag/life retention study
(HDR, 2016). Primary results of the study included:

e Downstream smolt survival of 92.9% at the Worumbo Project, developed using Program
MARK (95% CI = 84.2 to 100%). Survival through the downstream bypass and spillway
were each 100%. Survival through the turbines was high at 93.6%, and survival through
the floodgate was similar at 90.9%.

o Of the 94 treatment fish detected passing at the Project, the most (n=47) treatment smolts
passed through the Project turbines. Of the remaining fish, 22 were detected passing
through the floodgate, eight were detected passing through the spillway, and 17 were
detected passing through the downstream bypass facility.

o Flow conditions were relatively low during the study, and comparable to the 2013 study.

e There was a marked increase in passage through the floodgate as the floodgate flows
decreased. Passage through the floodgate and spillway routes increased during low river
flows within the Project hydraulic capacity, during which spillway flows were limited to
the notched spillway and floodgate flows.

e Smolts that approached the Project migrated downstream rapidly with a median residence
time of 0.7 hours between the Forebay monitoring station and dam passage.

4.45.3 Upstream Adult Atlantic Salmon Monitoring

Given the low numbers of returning adult Atlantic Salmon to the Androscoggin River, no studies
on upstream passage effectiveness have been performed. At least 40 salmon must pass at the
Brunswick Project in order to trigger this type of study, according to the final SPP. However,
monitoring was performed in accordance with the final SPP.

In 2013, Passive Integrated Transponder (PIT) antennas were installed at the entrance and exit of
the Worumbo upstream fish lift, as well as in the lower Little River to monitor for upstream adult
Atlantic Salmon (HDR, 2014). Two adult Atlantic Salmon were captured and implanted with PIT
and radio tags by MDMR at the Brunswick Project fishway. These two individuals were released
downstream of Brunswick in anticipation of evaluating passage upstream in the Androscoggin
River. However, these salmon migrated back downstream and then into the Kennebec River based
on telemetry receiver stations located there. No other adult salmon were observed at the Brunswick
Project in 2013.

In 2014, four adult Atlantic Salmon were captured by MDMR at the Brunswick Project fishway
and were radio tagged by MDMR before being released upstream of the Brunswick Project fishway
(HDR, 2015). Monitoring stations were installed in the Worumbo Project headpond and tailrace
areas, and at the confluence of the Little River downstream of the Project. No tagged salmon were
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detected passing upstream of the Worumbo Project, though one male salmon approached the
Project tailrace several times before being detected in the Little River (HDR, 2015). This fish was
observed spawning in the Little River with an untagged female that had unknowingly passed the
Brunswick Project fishway. The other three tagged salmon were not detected approaching the
Worumbo Project. No adult Atlantic Salmon were tagged by MDMR in 2015.

4.45.4 Upstream and Downstream Passage of River Herring

Upstream passage studies and monitoring were performed on Alewives in 1991, 1992, 1994, and
1995 (Miller Hydro Group, 1998). The 1991 study included a full study of passage effectiveness
at the upstream fishway using colored tags that could then be viewed at the counting window. Three
cohorts that were released into the Brunswick Impoundment exhibited passage of 67%, 36%, and
26% at the Worumbo Project after passing the Pejepscot Project. It was also determined that 57%
of untagged alewives passing the Pejepscot Project also passed the Worumbo Fishway over the
course of the 1991 study. At the time, MDMR raised the possibility that the efficiency numbers
from the tagging study may have been artificially low because tagged cohorts were not released
into large schools of untagged fish that would have resulted in normal Alewife schooling behavior.

In 1992, two tagged cohorts released in the Brunswick Impoundment passed the Worumbo Project
with efficiencies of 41% and 22%, with untagged alewives passing at around 42% of those that
passed the Pejepscot Project. Site-specific factors identified by the study included:

e Homing of fish to the Pejepscot Impoundment
o Movement into the bypass reach

e Hydraulics of the fishway entrance

e Schedule of fishway lifts

e Counting accuracy.

Based on the results of the studies and consultation with the resource agencies, improvements were
made to the fishway to improve hydraulics in 1993. Passage was then studied again in 1994, during
which the schedule of the fishway lifts was altered to permit passage of more fish later in the day
and counting priority was given to tagged rather than untagged fish. The 1994 study included three
cohorts of Alewives that were captured and floy tagged at the Brunswick Fishway. Two of the
cohorts were released approximately 700 feet downstream of the Worumbo Project and one was
released at Brunswick. Despite the modifications that were meant to be improvements, upstream
passage efficiencies for the two cohorts released below the Project ranged between 6.7 and 11.8%
and were 1.0-2.5% for those released at Brunswick. Efficiency of untagged Alewives was 10.7%.
The study results may have been confounded by tagging issues, such as lost tags and the need for
multiple insertions of the tagging needle in order to achieve good anchorage of tags on some fish.

In 1995, radio telemetry was used to evaluate upstream passage at the Worumbo Project. Two
cohorts (n=9 and n=10) of Alewives were tagged with salmon smolt tags and were released at the
Pejepscot Project. They were monitored using fixed and mobile tracking equipment. Most test fish
did not migrate beyond the boat launch area in the Pejepscot Impoundment or approached the
Worumbo lift only to return to the downstream boat launch area. Only one entered the Worumbo
Fishway to be passed over the dam. The reasons for this behavior were unknown.

Downstream passage studies were performed using mark-recapture evaluations and radio telemetry
studies over several years between 1993 and 1997 (Miller Hydro Group, 1998). For the mark-
recapture studies, tagged fish were recaptured at the downstream passage discharge and plunge
pool with an inclined screen that diverted fish to a holding tank. Testing was performed on the
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equipment in 1992. In 1993, attempts were made to tag (immersion stain) and recapture juvenile
alewives, but the study was hindered by issues with high flows, vegetation, and debris in the river,
along with predation by predatory fish species in the holding tank. In 1994, several changes were
made to try and improve the study methods. For downstream monitoring, both adults and juveniles
were tagged with floy and immersion staining, respectively. Issues with tag retention, river debris
problems, and implementation of a new bypass flow regime that year confounded the study and
quantification of downstream passage efficiency was not possible. Radio tagging was performed in
1995, 1996, and 1997. The first two years were unsuccessful due to tagging issues (i.e. tags were
too large). Smaller tags became available in 1997, and were tested on juvenile Alewives, but
tagging mortality was very high relative to untagged control groups. At the time, it was determined
that radio telemetry was not a viable tool for evaluating downstream passage effectiveness for
juvenile Alewives.

4.4.6 Fisheries Management Plans

4.4.6.1 Atlantic Salmon Management Plans

Recovery Plan and Workplans

The Atlantic Salmon is not listed or protected by the State of Maine, but it is a Species of Greatest
Conservation Need and is federally endangered for the GOM DPS. The USFWS and NMFS
recently developed a recovery plan which wholly supersedes the previous recovery plan developed
in 2005 (USFWS and NMFS, 2018). The recovery plan is not a regulatory or implementation plan
but provides recommendations to achieve recovery objectives. Items in the plan are not to be
construed as requirements of Federal agencies or any laws/regulations. The plan does, however,
include the development of various implementation plans, such as 5-year SHRU-level
“workplans”. These workplans would follow an adaptive management process and could change
over time.

Workplans for the three SHRUs were developed in 2015 (Kircheis, 2015). The workplan for the
Merrymeeting Bay SHRU identified the three lowest dams as one of the SHRU-specific threats on
the Androscoggin River. It states that the Brunswick, Pejepscot and Worumbo Dams and their
operations can: 1) Block and impede access of Atlantic Salmon and co-evolved diadromous
species; 2) Directly and indirectly kill or harm Atlantic Salmon; 3) Alter flow and sediment
transport that creates freshwater habitats and stimulates migratory behaviors that salmon are
adapted to; and 4) Exacerbate the effects of climate change. Recovery activities suggested by the
plan to address this include:

o Develop a final species protection plan and adjust operations at these dams such that they
meet or exceed any upstream and downstream fish passage efficiency standards required
to allow for survival and recovery of Atlantic Salmon.

o Evaluate and modify operations as needed until operations meet or exceed the specified
standards. Standards must be met within ten years of the completion of any final species
protection plan.

The Little River, which enters the Androscoggin River outside of the Project area but only 0.5 miles
downstream of the Worumbo Project, is described in the workplan as being one of the best
opportunities on the Androscoggin River for Atlantic Salmon spawning and rearing given the
current configuration of dams in the Androscoggin River. The workplan recommends identifying
and addressing anthropogenic barriers on the Little River that could block of impair access to
migratory fish. The Sabattus River is also identified in the workplan as having considerable
potential for river herring restoration, and to work with dam owners along the Sabattus River to
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explore dam removal or fish passage improvements to maximize production potential of river
herring in Sabattus Pond. River herring restoration has the potential to benefit Atlantic Salmon
restoration as a prey buffer for salmon smolts and as a vector of marine derived nutrients.

Species Protection Plan (Licensee)

The Licensee implemented an interim SPP that covered the five-year period from 2012-2016 and
included up to three years of monitoring to evaluate upstream and downstream passage. Part of the
interim SPP was the development of the final SPP. A draft Biological Assessment (BA) was also
developed along with the interim SPP to evaluate Project effects on endangered Atlantic Salmon
and the proposed action of incorporating the interim SPP into the Project’s license issued by FERC.
The draft BA and interim SPP were submitted to FERC on May 14, 2012.

FERC adopted the BA and interim SPP. On June 7, 2012, FERC sent a letter to NMFS requesting
the initiation of formal Section 7 ESA consultation. On October 18, 2012, NMFS issued a BiOp,
which determined that the Project may adversely affect a small number of individual Atlantic
Salmon but was not likely to jeopardize the continued existence of the Atlantic Salmon population
or destroy/adversely modify designated critical habitat. The Incidental Take Statement (ITS) of the
BiOp included a Reasonable and Prudent Measure and implementing Terms and Conditions,
including a requirement for the Project to be operated consistent with protection measures outlined
in the interim SPP. By order dated May 31, 2013, FERC approved the interim SPP and amended
the Worumbo Project license to include the BiOp’s Terms and Conditions for implementing the
Reasonable and Prudent Measure, which by reference included the measures set forth in the interim
SPP. During the implementation of the interim SPP, the Licensee employed the following
protection measures at the Worumbo Project:

e Provided a continuous downstream passage route for Atlantic Salmon by operating a
modified pneumatic flashboard spillway system allowing continuous flow in the bypass
reach.

o Refurbished all gate hoists in 2015.

e Provided passage of Atlantic Salmon and other anadromous species by operating upstream
and downstream fish passage facilities in coordination with downstream projects and
MDMR.

e Operated the Project in a run-of-river mode while providing seasonally variable bypass and
instream flows suitable for the protection of salmon habitat.

e Conducted fishway maintenance activities that include debris management to ensure the
downstream bypass weir operates to enhance salmon passage.

e Monitored apparent bird predation during downstream salmon passage studies.
e Fishway pumps were routinely inspected and repaired on an as needed basis.

e Compliance with the Reasonable and Prudent Measure and Terms and Conditions found
in the ITS of the NMFS 2012 BiOp (which by reference include the interim SPP measures)
by completing annual monitoring and reporting to confirm that the Licensee was
minimizing incidental take of Atlantic Salmon and reporting all Project-related
observations of dead or injured salmon to NMFS. These requirements included the
following:

o Notifying NMFS of any changes in operation including maintenance activities and
debris management at the Project during the term of the interim SPP. Also,
allowing NMFS to inspect fishways at the Project at least annually.
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0 Contacting NMFS within 24 hours of any interactions with Atlantic Salmon,
including non-lethal and lethal takes.

0 In the event of any lethal takes, any dead specimens or body parts would be
photographed, measured, and preserved (refrigerate or freeze) until disposal
procedures were discussed with NMFS.

0 A plan to study the passage and survival of migrating adults, smolts, and kelts at
the Worumbo Project was prepared in consultation with NMFS, approved by
FERC, and implemented by the Licensee.

o0 Conducted three years of Atlantic Salmon passage studies. These were completed
in 2013, 2014 and 2015, and reported in the annual interim SPP reports after review
and comment by NMFS.

0 Submitted annual and summary reports describing the previous years’ activities.

Based on the results of the studies and information collected during the interim SPP, and in
consultation with the Services, the Licensee has developed the final SPP to identify additional
measures and enhancements to avoid and minimize impacts related to the operation of the
Worumbo Project on Atlantic Salmon. The final SPP was attached to a draft BA that the Licensee
developed in consultation with NMFS and MDMR under the ESA. The final SPP and draft BA was
submitted to FERC on July 6, 2016 and was approved by FERC on May 11, 2018. The final SPP
covers the period from 2017 to the issuance of a new license for the Project, after which Section 7
consultation will be re-initiated with NMFS by the FERC. In addition to the activities performed
under the interim SPP, the final SPP included proposed protection measures including:

Atlantic Salmon Habitat Mapping in the Little River — The mapping proposed in the final
SPP follows up on previous mapping performed by the Licensee. The mapping would
provide more detailed mapping following MDMR protocols, would be suitable for
inclusion in the salmon habitat GIS database, and would provide additional and updated
information on potential barrier removals, culvert replacements, and suspected areas of
point and non-point pollution. These efforts would be consistent with the SHRU Recovery
Workplan.

Modified fishway and Project operations that would allow upstream and downstream
passage to be available to Atlantic Salmon and other species at all times when anadromous
fish are present in the Androscoggin River above Brunswick Dam.

Upstream Fishway Operations — Operation of the Worumbo fish lift from May 1 to
November 15 each year, river conditions permitting, or if an alternate date is approved
through consultation with agencies.

Downstream Fishway Operations — Operation of the downstream fish bypass from April 1
to December 31 each year, river conditions permitting. Modifications to downstream
fishway operation dates would be coordinated with NMFS and MDMR.

Floodgate Operations — Studies performed by the Licensee in 2013-2015 showed that
smolts did pass through the floodgate, and at a higher rate when the floodgate was at its
lowest flow discharge setting tested (500 cfs). Therefore, the Licensee proposed to provide
this additional downstream passage route for a two-week period at night between May 7
and May 21 each year. This period encompasses the expected peak and majority of the
downstream smolt migration season based on research data from the Penobscot River.
However, this measure would only be implemented if it is known that at least two Atlantic
Salmon were passed upstream two years prior (and thus may have successfully spawned
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and produced out-migrating smolts), or if an Atlantic Salmon stocking program is
established upstream of the Project.

o Downstream Atlantic Salmon Passage Performance Standard — Consistent with three years
of smolt survival studies, the Licensee proposed to meet a minimum performance standard
of 87% performance standard for downstream migrating Atlantic Salmon (evaluated by
being within the lower and upper 95% confidence limit). Additional monitoring would be
conducted ten years (2025) from the most recent monitoring effort.

e Adult Salmon Passage Monitoring Studies — The Licensee proposed to implement an
adaptive management approach, in consultation with the resource agencies, to study adult
salmon passage at the Project if adult Atlantic Salmon begin to return to the Androscoggin
River in substantially larger numbers within the term of the final SPP (i.e. at least 40 adult
Atlantic Salmon of naturally reared origin counted and released upstream at Brunswick).
If this occurs, the Licensee proposed to conduct upstream and downstream adult Atlantic
Salmon passage monitoring studies using PIT and/or radio tagging and tracking
methodology, consistent with the current Atlantic Salmon passage study plan developed
with the interim SPP and incorporated by reference into the Terms and Conditions of the
BiOp’s ITS. Installation of tracking equipment at the Project fish lift entrance and exit
would track salmon successfully using the fishway to migrate upstream. Tagging would be
done concurrent with current collection activities at the Brunswick Project fishway so as
not to increase handling stress. The Licensee would provide the tags and tagging equipment
to the MDMR or the Brunswick Project licensee for tagging of the salmon. Monitoring
equipment could be added at Worumbo to monitor the downstream passage of kelts through
late fall, if desired by the agencies.

e The final SPP also outlined the effective date and schedule of plan implementation, along
with reporting requirements.

In the 2018 Order Amending License, FERC accepted the final SPP as follows:

(A) Brown Bear Il Hydro, Inc.’s (licensee) Final Species Protection Plan for the
Worumbo Project filed July 6, 2016, is approved, excluding the measure that requires mapping of
Atlantic salmon habitat and migration barriers in the Little River.?

(B) The licensee must file annual Final Species Protection Plan (Final SPP) reports
with the Commission. Each annual Final SPP report must include, at minimum, the following
information: (1) a summary of operation of project fish passage facilities for passage of Atlantic
salmon; (2) a summary of Atlantic salmon passage monitoring and studies that are conducted or
may be conducted during the term of the Final SPP; (3) a summary of anticipated schedules
associated with the work in the Final SPP; (4) descriptions of any issues that arise that may
affect the timely completion of the elements in the Final SPP, and how the issues are being
addressed; and (5) a summary of consultation with the National Marine Fisheries Service
(NMFS) and other resource agencies regarding progress under the Final SPP and any pertinent
issues regarding protection of Atlantic salmon at the project and compliance with the terms and
conditions of NMFS’s April 3, 2017 Biological Opinion. The licensee must prepare the annual
Final SPP reports each year in coordination with NMFS, the U.S. Fish and Wildlife Service
(FWS), and the Maine Department of Marine Resources (Maine DMR), and then file the reports
with the Commission by March 31 of the following year. The first annual Final SPP report, for
2018, must be filed by March 31, 2019. Copies of the completed annual Final SPP reports must

8 Note: FERC did not include mapping of the Little River as a requirement because it was not within the
Project Boundary and was therefore out of FERC’s jurisdiction. In the April 3, 2017 BO, NMFS included
the assessment of the Little River as a conservation recommendation rather than a mandatory term and
condition.
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be provided to NMFS, FWS, and Maine DMR at the same time they are filed with the
Commission.

© The annual Final SPP reports required in paragraph (B) above must include
information previously included in the annual fish passage status reports pursuant to the
Commission’s November 12, 1998 Order Approving Fish Passage Studies. The requirement to
file annual fish passage status reports separately pursuant to the 1998 Order is therefore deleted.

(D) Prior to the start of any new studies of Atlantic salmon passage at the Worumbo
Project, the licensee must file plans and schedules for the studies with the Commission, for
approval, prior to the start of such studies. The plans and schedules must be accompanied by
evidence of approval by the National Marine Fisheries Service, and copies of comments and
recommendations from the U.S. Fish and Wildlife Service and Maine Department of Marine
Resources, or evidence that these agencies were given at least 30 days to provide comments and
recommendations and chose not to do so. If the licensee does not adopt an agency
recommendation, the plans must include the licensee’s reasons, based on site-specific
information.

(E) The terms and conditions of the incidental take permit included with the National
Marine Fisheries Service’s April 3, 2017 Biological Opinion are hereby incorporated into the
license for the Worumbo Project. The terms and conditions are attached to this order as
Appendix A.

(F) The licensee must inform Commission staff, via telephone or email, as soon as
possible after contacting the National Marine Fisheries Service (NMFS) regarding any issue
pursuant to the terms and conditions of the incidental take statement included with the NMFS April
3, 2017 Biological Opinion. The licensee must then file a written report on the issue with the
Commission within 15 days of the issue.

As described above in item E of the order, FERC accepted the terms and conditions of the April 3,
2017 BiOp issued by NMFS. These terms and conditions include that the Licensee must do the
following:

e Prepare in consultation with NMFS a plan to study the passage and survival of migrating
smolts at the Worumbo Project to be conducted two years after the first time two or more
Atlantic Salmon are passed upriver of the Project in a single year. If the requisite number
of salmon do not pass upriver of the Project prior to the end of the SPP duration, then the
Licensee should conduct the study in 2025, as proposed. The need for a study will be
confirmed in annual consultation with NMFS, USFWS, and MDMR.

0 Require the Licensee to measure the survival of downstream migrating Atlantic
Salmon smolts at the Worumbo Project using a scientifically acceptable
methodology.

= Measure the survival of downstream migrating smolts approaching within
200 meters of the trashracks downstream to the point where delayed
effects of passage can be quantified. The Licensee must coordinate with
NMFS in selecting an adequate location for the downstream receivers.

= A Cormack-Jolly-Seber (CJS) model, or other acceptable approach, must
be used to determine if the survival estimate and associated error bounds
are within the scope of published telemetry work for salmon in the region.
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= The Licensee must consult with NMFS concerning the application of
appropriate statistical methodology and must provide an electronic copy
of model(s) and data to NMFS.

o0 All tags released in the system should have codes that are not duplicative of tags
used by other researchers in the river, including university, state, federal and
international tagging programs.

e Prepare, in consultation with NMFS, and for NMFS review and approval, a plan to study
adult salmon upstream passage efficiency and downstream survival at the Project following
two consecutive years of 40 or more pre-spawn Atlantic Salmon (regardless of origin)
being released upriver of the Brunswick Project.

e Operate floodgate # 1 during the smolt outmigration period when smolts could be
outmigrating (i.e., two years after each year when two or more adult sea-run Atlantic
Salmon have passed upstream of the Project). The need for floodgate operation will be
confirmed in annual consultation with NMFS, USFWS, and MDMR. The floodgate should
be operated at night (12-hour period between 7:00pm and 7:00am) for at least a four-week
period following the date in the spring when the daily average river temperature at the
Project exceeds 10° Celsius.

e Inspect the upstream and downstream fish passage facilities at the Project daily when they
are open. The Licensee must submit summary reports to NMFS weekly during the fish
passage season.

e Notify NMFS of any changes in operation including maintenance activities and debris
management at the project during the term of the amended license.

¢ Remove any debris that could affect the ability of fish to pass either the downstream or
upstream fish passages immediately after inspection unless doing so would cause a risk to
human life or safety. In those instances, debris removal must occur as soon as it is safe to
do so. If there are any instances where debris removal is delayed beyond 24 hours after
inspection, the licensee must notify NMFS and provide an explanation for why there has
been a delay and what the timeline is for completing debris removal.®

o Install flashboards within two days after flows recede below the hydraulic capacity of the
powerhouse unless doing so would cause a risk to human life or safety. In those instances,
flashboard installation must occur as soon as it is safe to do so. If there are any instances
where flashboard installation is delayed beyond 48 hours after flows recede, the licensee
must notify NMFS and provide an explanation for why there has been a delay and what the
timeline is for completing installation.®

e Open the upstream fishway within 24 hours of the opening of the Brunswick upstream
fishway or by May 1, whichever comes first unless doing so would cause a risk to human
life or safety in which case the fishway must be opened as soon as it is safe to do so. If
there are any instances where opening the fishway is delayed beyond 24 hours after the
opening of the Brunswick upstream fishway or delayed until after May 1, the licensee must
notify NMFS and provide an explanation for why there has been a delay and what the
timeline is for completing installation.’

e Prepare an Operations and Maintenance plan for the upstream and downstream fishways
in consultation with NMFS. The Operations and Maintenance plan should be reviewed
each year with NMFS and the Licensee and updated to accurately reflect any changes in
operation and upcoming maintenance scheduling.

° Note that this provision was modified by NMFS via letter dated July 10, 2018.
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e Submit as-built drawings to NMFS for the current configuration of the upstream and
downstream fishways.

o Allow NMFS to inspect the upstream and downstream fishways at reasonable times,
including but not limited to annual engineering inspection.

e Contact NMFS within 24 hours of any interactions with Atlantic Salmon, including
non-lethal and lethal takes.

o In the event of any lethal takes, any dead specimens or body parts must be photographed,
measured, and preserved (refrigerate or freeze) until disposal procedures are discussed with
NMFS.

4.4.6.2 Androscoggin River Watershed Comprehensive Plan for Diadromous Fishes (NOAA
Fisheries)

The purpose of the Androscoggin River Watershed Comprehensive Plan for Diadromous Fishes
(NOAA 2020) is to establish a framework that balances the restoration of diadromous fishes and
the need for sustainable energy production. It defines goals to protect, conserve, and enhance
Androscoggin River habitat and resources. Relevant restoration goals that pertain to the Worumbo
Project include:

e Condition FERC licenses for safe, timely, and effective passage of diadromous fish. On
the Lower Androscoggin, including the Worumbo Project, the plan outlined the following
objectives for specific diadromous species:

o Improved passage for American Shad and Blueback Herring on the lower
mainstem Androscoggin River by engaging in the FERC relicensing and
compliance actions at hydropower dams. This would allow shad and herring to
access habitats upstream in conjunction with other restoration efforts.

0 Though the plan did not mention the mainstem Androscoggin hydropower projects
regarding Alewife, there was emphasis on restoring volitional passage to
spawning/rearing habitats into sub-watersheds upstream of the Worumbo Project
(i.e., Sabattus River, Little Androscoggin River).

0 Maintaining upstream eelways at hydroelectric facilities, along with downstream
protection measures to address turbine mortality of pre-spawn silver eels. Because
of the numerous hydroelectric facilities that may cause significant mortality for
silver eels, the plan focuses on access to habitat below Lewiston Falls.

0 Restoring volitional passage to Sea Lamprey in the Androscoggin River and
tributaries up to Lewiston Falls.

0 Following the approach outlined to restore the GOM DPS of Atlantic Salmon in
the Atlantic Salmon Recovery Plan (USFWS and NMFS, 2018), particularly
regarding habitat connectivity.

e Support for FERC hydropower facility upgrades that do not pose an additional threat to
diadromous species resources. The plan provided an analysis of power production
potential. The three Lower Androscoggin River hydropower projects (Brunswick,
Pejepscot, Worumbo) have a combined installed capacity of 36 MW but have a production
potential of 57.5 MW according to the plan.
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4.4.6.3 Androscoggin River Anadromous Fish Restoration Program (MDMR)

The goal of the Androscoggin River Anadromous Fish Restoration Program is to increase
ecosystem health in the Androscoggin River watershed by restoring native diadromous fish species
and their habitats (Brown et al., 2006). The plan focuses on restoration of alosine species to the
watershed. Objectives of the plan, as outlined in Brown et al., (2006) include:

¢ Increase the abundance, survival, and natural reproduction of pre-spawn adult river herring
and American Shad in historic spawning and nursery habitats;

e Protect and enhance the health of the native fish community structure in support of river
herring and American Shad restoration efforts;

o Characterize the annual migration of adult river herring and American Shad,;
e Assess the reproductive success of adults and productivity of juvenile alosine species;

e Increase the accessibility to historic habitat for native diadromous and resident fish species
to increase the abundance, survival, and natural reproduction in historic habitat; and

e Increase public awareness of the program in order to encourage participation and support
in river restoration initiatives.

To satisfy the objectives, MDMR employs or aims to employ a variety of strategies, including:
e Trap and Transport from the Brunswick Fishway;
e Transport of pre-spawn adults from other river systems;
e Fry stocking;
e Fish counts at the Brunswick Fishway, along with biological data collection; and
e Participating in the FERC relicensing process at hydropower dams.

The goal of MDMR’s shad stocking program was the annual release of 19.9 million hatchery-reared
fry into the Androscoggin River until a self-sustaining population was established (Brown et al.
2006); however, fry stocking efforts have been abandoned due to funding issues. The adult release
target for river herring on the Androscoggin River is 27,358 fish into approximately 4,562 acres of
habitat, with a target stocking density of six fish per acre (Brown et al., 2006; ASMFC, 2016).

4.4.6.4 American Shad Habitat Plan (MDMR)

The coastal states are responsible for American Shad and river herring management, which is
coordinated through the ASMFC (ASMFEC, 2010). MDMR has developed an American Shad
Habitat Plan to fulfill the requirement of Amendment 3 to the ASMFC Interstate Management Plan
for Shad and River Herring. Recommended actions in the plan, as outlined in MDMR (2013), are:

¢ Remove mainstem hydropower dams or install effective fish passage;
e Ground-truth assumed current spawning habitat state-wide;

e Conduct population estimates for the Saco, Androscoggin, Kennebec/Sebasticook, and
Penobscot Rivers;

e Map young-of-year habitat based on existing beach seine and in-river trawl surveys in the
Kennebec River/Merrymeeting Bay estuary complex and Penobscot River;

e Conduct fishway efficiency studies that focus on shad passage at existing fishways;
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o Determine locations beyond those regularly monitored where American Shad passage may
be limited by human-made obstructions; and

e Monitor water chemistry (DO, turbidity, pH, temperature, conductivity) at known
spawning grounds during May-July.

4.4.6.5 American Eel Management Plans

No specific management plan has been developed for American Eel in the State of Maine. All
Atlantic states must comply with the management goals and objectives set forth by the ASMFC
when regulating fishing activity. However, Maine is the only state with a glass eel fishery, which
requires extensive regulation and enforcement. The goal of the ASMFC fishery management plan
for American Eel, as described in ASMFC (2000) is to conserve and protect the American Eel
resource to ensure its continued role in the ecosystems while providing the opportunity for its
commercial, recreational, scientific, and educational use. To accomplish this, the plan aims to:

e Protect and enhance the abundance of American Eel in inland and territorial waters of the
Atlantic States and jurisdictions and contribute to the viability of the American Eel
spawning population; and

o Provide for sustainable commercial, subsistence, and recreational fisheries by preventing
overharvest of any eel life stage.

Objectives of the ASMFC (2000) plan are to:

o Improve knowledge of eel utilization at all life stages through mandatory reporting of
harvest and effort by commercial fishers and dealers and enhanced recreational fisheries
monitoring.

e Increase understanding of factors affecting eel population dynamics and life history
through increased research and monitoring.

e Protect and enhance American Eel abundance in all watersheds where eel now occur.

o 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.

e Investigate the abundance level of eel at the various life stages, necessary to provide
adequate forage for natural predators and support ecosystem health and food chain
structure.

Addendums to the plan include:
e 2006 — Mandatory reporting of catch and effort data.

e 2008 — Increased emphasis on improving upstream and downstream passage for American
Eel.

e 2013 - New management measures for commercial and recreational fisheries.
Implementation of fishery-independent and fishery-dependent monitoring requirements.

e 2014 - Established a coast-wide quota of 907,671 pounds for yellow eel fishery, reduced
Maine’s glass eel quota to 9,688 pounds, and allowed for continuation of the silver eel
fishery on the Delaware River in New York State. The quota for Maine’s glass eel fishery
may be re-evaluated in 2018. If the quota is exceeded, then the overage will be deducted
from the quota of the following year.
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e 2018 - Established a new commercial coastwide landings cap for the yellow eel fishery,
new management triggers to evaluate the yellow eel coastwide cap, a process for
addressing overages and reductions if the coastwide cap is exceeded and outlines new
criteria for evaluating glass eel aquaculture proposals. The addendum maintained Maine’s
glass eel quota of 9,688 pounds.

4.4.7 Amphibian and Aquatic Reptile Species

There is limited specific information available on amphibians and aquatic reptile species in the
Project Area. Information is available on a state and regional scale. Examination of available
species distribution maps have determined that there are approximately seventeen amphibian
species and approximately thirteen reptile species that have been documented in the surrounding
counties (Table 4.4.7-1). Based on their life history requirements, the salamander, frog/toad, and
turtle species have the potential to utilize the aquatic habitat within the Project Area. Snake species,
while not primarily aquatic, may utilize riparian areas for feeding and shelter.

4.4.8 Benthic Macroinvertebrates

The macroinvertebrate community plays an important role in the composition of an aquatic
ecosystem. Macroinvertebrates are a food source for the fishery and other aquatic resources that
may be present. Benthic macroinvertebrates are aquatic insects, mollusks, arthropods, snails and
other organisms that reside on the bottom of waterbodies. Various taxa groups have wide ranges
of pollution tolerances, resulting in macroinvertebrate community composition used as an indicator
of water quality. Seventeen common taxa groups of benthic macroinvertebrates have been
documented in Maine as part of water quality biomonitoring (Table 4.4.8-1) (MDEP, 2020). For
most benthic macroinvertebrates, there is limited distribution data available.

MDEP’s Biological Monitoring Program, conducted an Aquatic Life Classification Attainment in
2010 at station number S-956, located in the Pejepscot Impoundment downstream of the Project.
The final determination verified that the waters at that location were Class C for aquatic life (see
Section 4.3.2).

4.4.8.1 Freshwater Mussels

Freshwater mussels are considered a conservation priority by state and federal agencies due to their
role in aquatic food webs, water quality, and nutrient cycling (Nedeau et al., 2000). Distribution
data was provided by mussel surveys that were conducted between 1992 and 1997 for the statewide
atlas. Freshwater mussels, which are sedentary and found in shallow or shoreline benthic habitats,
are dependent on specific freshwater fish species that act as hosts during their larval developmental
stage. Mussel larvae (glochidia) are released into the water column and attach to the host (Nedeau
et al., 2000).

In the Lower Androscoggin River, eight native freshwater mussel species were documented during
the statewide mussel atlas surveys (Table 4.4.8.1-1; Nedeau et al., 2000). Of these species, the
tidewater mucket is listed as threatened in Maine, and the Creeper is considered a Species of Special
Concern.
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Table 4.4.1.1-1: Fish Assemblage near the Worumbo Project on the Androscoggin River (Yoder et al., 2006)

Downstream (n=642 fish) Impoundment (n=651 fish)
Relative Relative Relative Relative
Abundance Biomass Abundance Biomass
Common Name Scientific Name (%) (%) (%) (%)
Alewife Alosa pseudoharengus 44.86 2.04 25.81 1.16
American Eel Anguilla rostrata 0.32 5.07 - -
Brown Bullhead Ameiurus nebulosus - - 0.76 4.04
Chain Pickerel Esox niger 0.31 0.05 3.84 2.13
Common Shiner Luxilus cornutus 0.16 0.00 - -
Fallfish Semotilus corporalis 0.78 0.03 - -
Golden Shiner Notemigonus crysoleucas - - 2.00 0.47
Largemouth Bass Micropterus salmoides 0.16 0.01 1.99 0.67
Pumpkinseed Sunfish | Lepomis gibbosus 0.78 0.49 2.15 1.31
Redbreast Sunfish Lepomis auritus 17.13 9.05 42.55 33.13
Smallmouth Bass Micropterus dolomieu 29.44 53.30 16.28 53.24
Spottail Shiner Notropis hudsonius 0.31 0.01 - -
White Perch Morone americana 0.16 0.01 - -
White Sucker Catostomus commersonii 3.89 28.86 - -
Yellow Perch Perca flavescens 1.72 1.09 4.61 3.84
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Table 4.4.4.2-1: Diadromous Fish Counts at the Brunswick Fishway, 2000-2019.

Year Atlantic | American Rive_:r Striped Sea American
Salmon Shad Herring Bass Lamprey Eel*
2000 4 88 9,551 95 0 3
2001 5 26 18,196 0 0 5
2002 2 11 104,520 8 3 2
2003 3 7 53,732 4 6 0
2004 12 12 113,686 1 8 2
2005 10 0 25,896 18 0 0
2006 6 3 34,239 75 0 9
2007 21 6 60,662 2 10 4
2008 18 1 92,359 3 19 2
2009 24 0 44,725 0 15 0
2010 9 22 39,689 0 28 0
2011 44 0 54,886 1 19 2
2012 0 11 170,191 3 125 108
2013 2 16 69,104 103 26 100
2014 4 0 55,678 1 45 201
2015 2 53 71,887 1 129 1
2016 7 1,123 121,010 46 132 -
2017 0 1 49,923 2 21 3
2018 0 32 179,040 9 13 1
2019 1 63 81,025 25 48 1

*Note: Though American Eel use the Brunswick Fishway, there are currently no eel-specific passage
facilities at the Project and eels are likely passing via other routes as well (i.e., climbing the spillway).
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Table 4.4.4.2-2: Fish Counts at the Worumbo Fishway

Atlantic River | American | Brook | Smallmouth | White

Year Salmon | Herring Shad Trout Bass Sucker | Other
2000 5 2 - 235 8 16 0
2001 4 7,876 - 3 246 13 23
2002 30* 21,344 - 0 208 26 23
2003 1* 26,315 - 0 156 30 25
2004 1 42,725 7 7 296 56 23
2005 0 2,038 0 0 126 6 12
2006 2 9,826 0 3 100 1 9
2007 7 19,078 0 5 157 7 9
2008 2 46,746 0 4 112 17 15
2009 1 14,961 0 1 87 5 9
2010 5 11,952 0 2 114 0 30
2011 3 136 0 3 93 0 181
2012 1 58,654 0 8 400 9 85
2013 1* 28,714 0 6 219 11 18
2014 2* 37,113 0 5 327 3 12
2015 0 59,200 18 24 400 50 25
2016 0 12,807 45 15 418 12 30
2017 0 11,200 0 18 607 6 14
2018 0 73,073 1 2 636 30 8
2019 0 10,326 9 39 759 2 39
2020 1 24 0 34 424 0 48

*Reported as landlocked salmon
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Table 4.4.4.2-3: Eel Counts at the Worumbo Eel Passage Facility, 2012-2020.

Year e
Counted
2012 17
2013 131
2014 541
2015 404
2016 70
2017 82
2018 25
2019 117
2020 15
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Table 4.4.7-1: Amphibian and Reptile Species Documented in Androscoggin, Cumberland, and Sagadahoc Counties, Maine

Type Common Name Scientific Name Agquatic Habitat Use Riparian Habitat Use Status in Maine
Eastern red-backed Plethodon cinereus Breeding/Larvae Juvenile/Adult Not Listed
salamander
Yellow spotted Ambystoma maculatum Breeding/Larvae Juvenile/Adult Not Listed
salamander

Breeding/Larvae
Northern dusky Desmognathus fuscus .g Juvenile/Adult Not Listed
" salamander Juvenile/Adult
% North lined Breeding/Larvae
S orthern two-line Eurycea bislineata .g Juvenile/Adult Not Listed
£ salamander Juvenile/Adult
1]
© i . . .. Breeding/Larvae . .
» Northern spring Gyrinophilus porphyriticus .g Juvenile/Adult Special Concern
salamander Juvenile/Adult
Four-toed salamander Hemidactylium scutatum Breeding/Larvae Juvenile/Adult Not Listed
- Breeding/Larvae/
Eastern newt (red-spotted Notophthalmus viridescens d Juvenile Not Listed
newt) Adult
Blue-spotted salamander Ambystoma laterale Breeding/Larvae Juvenile/Adult Special Concern
American toad Anaxyrus americanus Breeding/Larvae Juvenile/Adult Not Listed
American bullfrog Lithobates catesbeianus All Stages Adult (breeding movements) Not Listed
2 Gray tree-frog Hyla versicolor Breeding/Larvae Juvenile/Adult Not Listed
©
2 Green frog Rana clamitans melanota All Stages Adult (wintering) Not Listed
?g Mink frog Lithobates septentrionalis All Stages Juvenile/Adult - occasionally Not Listed
% Northern leopard frog Lithobates pipiens All Stages Juvenile/Adult Special Concern
o Breeding/Larvae
Pickerel frog Lithobates palustris . -g Juvenile/Adult (summer) Not Listed
Wintering Adult
Spring peeper Pseudacris crucifer Breeding/Larvae Juvenile/Adult Not Listed
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Type Common Name Scientific Name Agquatic Habitat Use Riparian Habitat Use Status in Maine
Wood frog Lithobates sylvaticus Breeding/Larvae Juvenile/Adult Not Listed
Eastern milk snake Lampr(t)l;f)i(:r:igsutlrlj;ngulum NA All Stages Not Listed
Northern brown snake Storeria d. dekayi NA All stages Special Concern
Northern water snake Nerodia sipedon Adult (feeding) Juvenile/Adult Not Listed
—;“E Garter snake Thamnophis sirtalis NA Juvenile/Adult Not Listed
@ Eastern ribbon snake Thamnophis sauritus NA Juvenile/Adult Special Concern
Redbelly snake Storeria occipitomaculata NA Juvenile/Adult Not Listed
Ring-neck snake Diadophis punctatus NA Juvenile/Adult Not Listed
Smooth green snake Opheodrys vernalis NA Juvenile/Adult Not Listed
Eastern painted turtle Chrysemys picta Juvenile/Adult Juv;ri(i(ea;j::jggll? (zssfll:r?ing) Not Listed
@ Snapping turtle Chelydra serpentina Juvenile/Adult Breeding/Nesting Not Listed
‘g Spotted turtle Clemmys guttata Juvenile/Adult Breeding/Nesting Threatened
— .
Musk turtle Sternotherus odoratus Juvenile/Adult J?;ig:':;ﬁ:s)lt Not Listed
Wood turtle Glyptemys insculpta Juvenile/Adult Juvenile/Adult (summer) Special Concern

Source: Maine Herpetological Society, 2016 and MDIFW, 2020
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Common Name

Order
Flatworms Turbellaria
Aquatic Earth Worms Oligochaeta
Leeches Hirudinea
Snails Gastropoda
Clams & Mussels Bivalvia
Mites Acariformes
Aguatic Sow Bugs Isopoda
Scuds Amphipoda
Crayfish & Shrimps Decapoda
Mayfly Larvae Ephemeroptera
Dragonfly & Damselfly Larvae Odonata
Stonefly Larvae Plecoptera
True Bugs Hemiptera

Dobsonfly & Alderfly Larvae

Megaloptera

Water Beetles

Coleoptera

Caddisfly Larvae

Trichoptera

True Fly Larvae

Diptera

Source: MDEP, 2020

Table 4.4.8-1: Common Types of Benthic Macroinvertebrates in Maine
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Table 4.4.8.1-1: Freshwater Mussels Documented in the Lower Androscoggin River

(CRULIE SHEnIE Host Substrate Aquatic Environment State Status
Name Name
Alewife _Anod_onta Alewife, American shad, blueback herring Silt/sand/gravel | Streams, rivers, lakes Not Listed
floater implicata
Largemouth bass, creek chub, fathead minnow, Streams. rivers and
Strophitus bluegill, longnose dace, fallfish, golden shiner, Sand/fine Lo Special
Creeper . : - sometimes impounded
undulatus common shiner, yellow perch, slimy sculpin, two- gravel - . Concern
. - river sections
lined salamander, Atlantic salmon
Slow-moving portions of
Eastern Pyganodon White sucker, pumpkinseed sunfish, threespine Sand{mud/deep riverine environments, .
. - silt/soft Not Listed
floater cataracta stickleback, carp, bluegill small streams, ponds,
substrates
lakes
. Small streams, large
Clay/mud/sand/ '
eEI?iSt?ir(? colrillllr:r:(;ta Yellow perch, banded killifish, largemouth bass Y cobbl rivers, freshwater tidal, Not Listed
p p gravel/cobble ponds, lakes
Eastern Lampsilis Yellow perch, largemouth bass, smallmouth bass, Small streams, large .
- ; : ) - Sand/gravel . Not Listed
lampmussel radiate radiata | black crappie, pumpkinseed sunfish rivers, ponds, lakes
Eastern Margaritifera | Atlantic salmon, Landlocked salmon, brook trout, Firm sand/ Cool fagt—ﬂowmg .
L mountain streams, small Not Listed
pearlshell margaritifera | brown trout gravel/cobble fivers
Coastal lakes, ponds,
Tidewater Leptodea Unknown — potential coastal, anadromous fish Silusand/gravel/ s_Iow—movmg portions of Threatened
mucket ochracea cobble/clay rivers, and riverine
impoundments
Trianale Alasmidonta Common shiner, blacknose dace, longnose dace, Streams, rivers, lakes,
g pumpkinseed sunfish, fallfish, largemouth bass, slimy Sand/gravel ponds. Tolerates standing Not Listed
floater undulata - .
sculpin, white sucker water

Source: Nedeau et al., 2000; Pers. Comm. Ethan Nedeau, 8/18/2017
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Figure 4.4.1.2-1: Atlantic Salmon Captured at the Brunswick Fishway, 1988-2020.
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Figure 4'.‘4.3.2-2: Google Earth Aerial Imagery of the Worumbo Project and Bypass Reach Sections during Low Flow Conditions,
September 2015

Worumbo Project Pre-Application Document
FERC No. 3428 Page 98 November 2020



Brown Bear Il Hydro, Inc.

g

Figure 4.4.4.1-1: Photograph of the American Eel Upstream Passage Syste at the Worumbo Project
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| Figure 4.4.4.1-2: Downstream Passage Inlets and the pstream Fish Lift Exit at the Worumbo Project
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45 Wildlife and Botanical Resources (18 C.F.R. 8§ 5.6(d)(3)(V))

45.1 Regional Setting

The Project is located in the Laurentian Mixed Forest Province, as described by the U.S. Forest
Service (USFS) ecoregion classification system - commonly known as Bailey’s Ecoregions. The
Laurentian Mixed Forest Province lies between the boreal forest and broadleaf deciduous forest
zones and is considered transitional (Bailey, 1995a). Due to the transitional nature of the province,
forests can consist of mixed stands with a few coniferous or a few deciduous trees, or pure stands
of coniferous or deciduous trees.

The province is further broken down into the Central Maine Coastal and Interior Section. The
Central Maine Coastal and Interior Section is also described as a transitional zone. The forest
transitions from mixed hardwoods typical of the southern New England coastal plain in the east to
northern coastal spruce-fir and spruce-fir northern hardwood communities in the west. Coastal
communities in the south transition to montane spruce-fir and northern hardwood communities as
the section moves north (Bailey, 1995b).

The Project boundary generally follows the shoreline of the impoundment at elevation 100.0.
Downstream of the dam, the Project boundary generally encompasses the river before terminating
approximately 0.25 miles downstream of the dam. Available upland habitat for botanical resources
or terrestrial wildlife within the Project boundary is limited due to the close proximity of the
boundary to the impoundment. The transitional nature of the Central Maine Coastal and Interior
Section likely results in the areas surrounding the Project to contain a wide variety of terrestrial
wildlife resources throughout the Project Area outside of the Project boundary.

45.2 Upland Botanical Resources

According to the Northeast Terrestrial Habitat Map the dominant terrestrial habitat adjacent to the
Impoundment is the Laurentian-Acadian Pine-Hemlock-Hardwood Forest (Ferree and Anderson,
2015). This habitat is described as a coniferous or mixed forest dominated by white pine, hemlock,
and red oak. Hardwoods such as red maple, sugar maple, beech, and birch also occur in this habitat.
Associated plant species include barren strawberry, mountain laurel, giant pinedrops, green
adder’s-mouth, loesel’s twayblade, sand violet, scarlet oak, slender mountain-ricegrass, spotted
wintergreen, and spreading-pod rockcress (Ferree and Anderson, 2015).

Other habitat types found in the vicinity of the Project include Developed; Agriculture; Laurentian-
Acadian Large River Floodplain; and Shrubland/grassland - mostly ruderal shrublands,
regenerating clear-cuts. Habitat and vegetation associated with wetlands are discussed in Section
4.6.1.

45.2.1 Invasive Plant Species and Noxious Weeds

Review of the Maine Natural Areas Program (MNAP) invasive plant fact sheets found that there
are currently 103 plant species considered invasive in Maine. Fifty-two of the plants received a
“Severely invasive” ranking, 31 plants received a “very invasive,” and 20 plants received the
“invasive, habitat specific threats” ranking (MDACEF, 2019). Only 67 of the invasive species are
currently found in Maine - 33 widespread and 34 in localized areas. In addition to the 103
recognized invasive species, 12 more received a ranking of “potential to be invasive, monitor,” six
had insufficient information to evaluate their invasiveness, and two scored below the threshold for
invasiveness (MDACEF, 2019).
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There have been no confirmed occurrences of invasive plant species in the Project Area
(iMaplnvasives, 2020).

45.3 Terrestrial Wildlife Resources

The Project’s location near the edges of three ecoregional provinces (Warm Continental Mountains,
Warm Continental Division, and the Hot Continental Division) result in a large diversity of wildlife
species (MDIFW, 2015). The Project Area has limited terrestrial habitat due to the Project boundary
following the impoundment shoreline at the 100.0 foot elevation. The areas of terrestrial habitat
along the impoundment include mostly mixed forests. Wildlife found in the Project Area are likely
transient individuals from populations in lands surrounding the area because of the limited habitat.

The State of Maine hosts 61 non-marine mammal species. Table 4.5.3-1 lists potential mammal
species in the Project Area. Moose and black bear may occur within the Project Area, but it is
unlikely that they would be permanent residents and are likely instead limited to transient
individuals (Bailey, 1995b). White-tailed deer have established permanent populations in or around
the Project Area. MDIFW has identified deer wintering areas within one mile of the Project,
indicating that the white-tailed deer populations may be present year-round (State of Maine, 2020).
Habitats bordering or close to the Project boundary include developed or agricultural. Many
mammals that utilize forested habitats may also use urban and agricultural space. Some mammals
that may utilize the developed or agricultural areas include: gray fox, red fox, Virginia opossum,
striped Skunk, eastern cottontail, meadow vole, woodchuck, and white-footed deermouse.

Maine has 292 species of birds that utilize the state at some point in the year. There are multiple
avian species which may utilize the Project Area seasonally or year-round. Associated bird species
common to the Laurentian-Acadian Pine-Hemlock-Hardwood Forest include: black-and-white
warbler, blackburnian warbler, black-throated blue warbler, eastern wood-pewee, hermit thrush,
northern saw-whet owl, northern waterthrush, ovenbird, pine warbler, ruffed grouse, scarlet
tanager, veery, wood thrush, and yellow-bellied sapsucker (Ferree and Anderson, 2015). In
addition, the impoundment and surrounding areas provide habitat for multiple migrating bird
species (IPaC, 2020). A list of bird species which may occur in the Project Area is provided in
Table 4.5.3-2.

Reptile and amphibian species are discussed in Section 4.4.7.

45.3.1 Temporal and Spatial Distribution of Wildlife Resources

Species that are accustomed to light development, agriculture, and forested or wetland areas may
be found year-round in the Project Area. Many avian species may be present in the Project Area
seasonally, with some species present year-round.

4.5.3.2 Invasive Wildlife Species

Based on the habitat found within and surrounding the Project, invasive insects with the potential
to occur within the Project Area and immediate vicinity include gypsy moth, winter moth., hemlock
wooly adelgid, and elongate hemlock scale. Gypsy moth infestations occur throughout most of the
Northeastern United States. They favor oak, poplar, and gray birch as host trees — but will feed on
more than 300 host species (MDACEF, no date). The winter moth occurs along the Maine coast from
Kittery to Bar Harbor. It prefers to feed on hardwoods including oak, maple, apple, elm, ash,
crabapple, cherry, and blueberry, but will feed on other plants as well (MDACEF, 2013). The
hemlock woolly adelgid has not been recorded Androscoggin County, but it has been recorded in
Sagadahoc and Cumberland Counties. It is an aphid-like insect from Asia that attaches to eastern
hemlock (MDACEF, 2020). The elongate hemlock scale is another scale insect that has not been
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found in Androscoggin County, but was found on planted trees in Sagadahoc and Cumberland
Counties (MDACEF, 2016).
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Table 4.5.3-1: Representative Mammals in the Project Area

Common Name

Scientific Name

Moose Alces alces
Short-tailed Shrew Blarina brevicauda
Coyote Canis latrans

North American Beaver

Castor canadensis

Star-nosed Mole

Condylura cristata

Virginia Opossum

Didelphis virginiana

Big Brown Bat

Eptesicus fuscus

North American Porcupine

Erethizon dorsatum

Southern Flying Squirrel

Glaucomys volans

Silver Haired-bat

Lasionycteris noctivagans

Eastern Red Bat

Lasiurus borealis

Hoary Bat

Lasiurus cinereus

Snowshoe Hare

Lepus americanus

North American River Otter

Lontra canadensis

Bobcat Lynx rufus

Woodchuck Marmota monax
American Marten Martes americana
Fisher Martes pennant

Striped Skunk Mephitis mephitis
Meadow Vole Microtus pennsylvanicus
Woodland vole Microtus pinetorum
Southern Red-backed Vole Myodes gapperi
Small-footed Myotis Myotis leibii

Little Brown Bat

Myotis lucifugus

Northern Long-Eared Myotis

Myotis septentrionalis

American Mink

Neovison vison

White-tailed Deer

Odocoileus virginianus

Common Muskrat

Ondatra zibethicus

Tri-Colored Bat

Perimyotis subflavus

White-footed Deermouse

Peromyscus leucopus .

Deer Mouse

Peromyscus maniculatus

Northern Raccoon

Procyon lotor

Gray Squirrel

Sciurus carolinensis

Red Squirrel Sciurus vulgaris

Eastern Cottontail Sylvilagus floridanus
Gray Fox Urocyon cinereoargenteus
Black Bear Ursus americanus

Red Fox Vulpes vulpes
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Table 4.5.3-2: Representative Birds in the Project Area

Common Name

Scientific Name

Northern Goshawk

Accipiter gentilis

Northern Saw-whet owl

Aegolius acadicus

Wood Duck

Aix sponsa

Saltmarsh Sparrow

Ammodramus caudacutus

Grasshopper Sparrow

Ammodramus savannarum

Mallard

Anas platyrhynchos

American Black Duck

Anas rubripes

Common Egret

Ardea alba

Great Blue Heron

Ardea herodias

Short-eared Owl

Asio flammeus

Tufted Titmouse

Baeolophus bicolor

Upland Sandpiper

Bartramia longicauda

Cedar Waxwing

Bombycilla cedrorum

Ruffed Grouse

Bonasa umbellus

American Bittern

Botaurus lentiginosus

Red-tailed Hawk

Buteo jamaicensis

Green Heron

Butorides virescens

Purple Sandpiper

Calidris maritima

Eastern Whip-poor-will

Caprimulgus vociferus

Canada Warbler

Cardellina candensis

Northern Cardinal

Cardinalis cardinalis

Turkey Vulture

Cathartes aura

Veery

Catharus fuscescens

Hermit Thrush

Catharus guttatus

Brown Creeper

Certhia americana

Chimney Swift

Chaetura pelagica

Black Tern Chlidonias niger
Northern Harrier Circus cyaneus
Sedge Wren Cistothorus platensis

Evening Grosbeak

Coccothraustes vespertinus

Yellow-Billed Cuckoo

Coccyzus americanus

Black-Billed Cuckoo

Coccyzus erythropthalmus

Olive-Sided Flycatcher

Contopus cooperi

Eastern Wood-Pewee

Contopus virens

American Crow

Corvus brachyrhynchos

Common Raven

Corvus corax

Yellow Rail

Coturnicops noveboracensis

Blue jay

Cyanocitta cristata

Blackthroated Blue Warbler

Dendroica caerulescens

Cerulean Warbler

Dendroica cerulea
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Common Name

Scientific Name

Blackburnian Warbler

Dendroica fusca

Pine Warbler Dendroica pinus
Bobolink Dolichonyx oryzivorus
Gray Catbird Dumetella carolinensis
Snowy Egret Egretta thula

Alder flycatcher Empidonax alnorum

Least Flycatcher

Empidonax minimus

Willow Flycatcher

Empidonax traillii

Horned Lark

Eremophila alpestris

Peregrine Falcon

Falco peregrinus

American Coot

Fulica americana

Common Loon

Gavia immer

American Oystercatcher

Haematopus palliatus

Bald Eagle

Haliaeetus leucocephalus

Barn Swallow

Hirundo rustica

Harlequin Duck

Histrionicus histrionicus

Pileated Woodpecker

Hylatomus pileatus

Wood Thrush Hylocichla mustelina
Orchard Oriole Icterus spurius

Least Bittern Ixobrychus exilis
Ring-billed Gull Larus delawarensis

Hudsonian Godwit

Limosa haemastica

Song Sparrow

Larus delawarensis

Northern Mockingbird

Mimus polyglottos

Black-and-white Warbler

Mniotilta varia

Whimbrel

Numenius phaeopus

Black-Crowned Night-Heron

Nycticorax nycticorax

Osprey Pandion haliaetus
Northern Waterthrush Parkesia noveboracensis
Savanah Sparrow Passerculus sandwichensis
Gray Jay Perisoreus canadensis

Double-crested Cormorant

Phalacrocorax auritas

Great Cormorant

Phalacrocorax carbo

Eastern Towhee

Pipilo erythrophthalmus

Scarlet Tanager

Piranga olivacea

Pied-billed Grebe

Podilymbus podiceps

Black Capped Chickadee

Poecile atricapillus

Blue-gray Gnatcatcher

Polioptila caerulea

Common Grackle

Quiscalus quiscula

Eastern Phoebe

Sayornis phoebe

Ovenbird

Seiurus aurocapillus
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Common Name

Scientific Name

Bay-breasted Warbler

Setophaga castanea

Prairie Warbler

Setophaga discolor

Yellow Warbler

Setophaga petechia

Cape May Warbler

Setophaga tigrina

Eastern Bluebird

Sialia sialis

Red-breasted Nuthatch

Sitta canadensis

White-breasted Nuthatch

Sitta carolinensis

Common Eider

Somateria mollissima

Yellow-bellied Sapsucker

Sphyrapicus varius

Northern Rough-Winged
Swallow

Stelgidopteryx serripens

Least Tern Sternula antillarum
Common Tern Sternula hirundo
Barred Owl Strix varia

Eastern Meadowlark

Sturnella magna

European Starling

Sturnus vulgaris

Tree Swallow

Tachycineta bicolor

Brown Thrasher

Toxostoma rufum

Lesser Yellowlegs

Tringa flavipes

House Wren

Troglodytes aedon

Winter Wren

Troglodytes hiemalis

American Robin

Turdus migratorius

Yellow-throated Vireo

Vireo flavifrons

Warbling Vireo

Vireo gilvus

Wilson's Warbler

Wilsonia pusilla

Mourning Dove

Zenaida macroura

White-Throated Sparrow

Zonotrichia albicollis

Source: 1PaC 2020, Ferree and Anderson, 2015, Brookfield, 2020,

and Baily 1995b.
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4.6 Wetlands, Riparian, and Littoral Habitat (18 C.F.R. 8 5.6(d)(3)(vi))

4.6.1 Wetland Habitat and Vegetation

Wetlands are defined by the USFWS as “lands transitional between terrestrial and aquatic systems
where the water table is usually at or near the surface or the land is covered by shallow water. For
purposes of this classification wetlands must have one or more of the following three attributes: (1)
at least periodically, the land supports predominantly hydrophytes; (2) the substrate is
predominantly undrained hydric soil; and (3) the substrate is non-soil and is saturated with water
or covered by shallow water at some time during the growing season of the year” (Cowardin et al

1979).

There are 304 acres of wetlands within 1,000 feet of the Project boundary according the USFWS
National Wetland Inventory (NWI) (Figure 4.6.1-1). Of the 304 acres of wetlands, 265 are riverine,
lake, and freshwater pond. The remaining 39 acres are freshwater forested/shrub wetlands. In
addition to the NWI data, a Significant Vernal Pool as defined under Maine’s Natural Resources
Protection Act (NRPA) occurs on the edge of the Project boundary (Figure 4.6.1-1, discussed
further in Section 4.7.2).

The NWI describes a Freshwater Forested/Shrub Wetland as a woody wetland; forested swamp or
shrub bog. Maine further divides wetlands into smaller groups. Forested swamps can be deciduous
or evergreen. Deciduous swamps are characterized by 20 feet or taller deciduous trees and are
typically found along rivers and streams. Dominant trees in this type of swamp include red maple,
larch, black ash, yellow birch, gray birch, green ash, American elm, and, if in southern Maine, black
willow and black gum; white pine may also occur in varying abundance. Associated shrubs in
deciduous swamps include highbush blueberry, sheep laurel, maleberry, black chokeberry,
mountain holly, common elderberry, common winterberry, and silky dogwood. Herbs include
skunk cabbage, Jack-in-the-pulpit, Canada mayflower, royal fern, cinnamon fern, sensitive fern,
and marsh fern. Deciduous swamp types include red maple swamp, pocket swamps, hardwood
seepage swamp, and black ash swamp (MDEP, 2019).

The other freshwater forest wetland in Maine is an evergreen forested swamp. These wetlands are
dominated by needle or scale-leaved evergreens such as Atlantic white cedar, white pine, northern
white cedar, hemlock, balsam fir, larch, and black spruce. Associated species may include red
maple, yellow birch, rhodra, royal fern, sensitive fern, goldthread, northern arrowwood, Canada
mayflower, and jewelweed goldthread, ericaceous shrubs, cotton-grasses, cranberries, bunchberry,
speckled alder, and various sedges. Evergreen forested swamp types include spruce-fir wet flats,
northern white cedar swamps, evergreen seepage forests, and Atlantic white cedar swamps (MDEP
2019).

Shrub swamps are dominated by seasonally flooded wetlands with woody vegetation less than 20
feet tall. Common species include buttonbush, broad-leaved meadowsweet, steeplebush, speckled
alder, sweet gale, mountain holly, northern arrowhead, maleberry, red osier dogwood, silky
dogwood, highbush blueberry, willows, and common winterberry. They may be dominated by
saplings of trees. Herbs include skunk cabbage, false hellebore, flat-topped aster, New York aster,
marsh fern, cinnamon fern, and sensitive fern. Types of shrub swamps in Maine include alder
thickets, alder floodplains, and grassy shrub marshes (MDEP, 2019).
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4.6.2 Riparian Habitat and Vegetation

USFWS defines riparian areas as “plant communities contiguous to and affected by surface and
subsurface hydrologic features of perennial or intermittent lotic and lentic water bodies (rivers,
streams, lakes, or drainage ways)” (USFWS, 2020). The USFWS states that these riparian areas are
typically transitional areas between an uplands and wetlands. Riparian habitat will have distinctly
different vegetation than adjacent areas and/or similar species to adjacent areas but with more
growth. This zone provides numerous valuable functions such as maintaining streambank stability,
sediment filtration, and floodplain processes.

As discussed in Section 3.1, the Project boundary generally follows the contour level of 100.0 feet
and the impoundment elevation at normal full pond is 98.5 ft. This leaves little riparian habitat
within the Project boundary. The riparian zone habitat is largely forested in the Project Area.
Developed open areas, such as lawns and roads, barren areas of bedrock, and other areas of
low/medium/high intensity development cut into the riparian zone in places. In addition, there are
relatively small wetlands scattered throughout the Project Area in the riparian zone. Habitat and
vegetation found in the forested or wetland riparian areas are consistent with those discussed in the
previous sections. At the dam, there is little riparian zone in some areas due to the presence of
bedrock and riprap on the south side (right side looking downstream) and the powerhouse, walls,
and riprap on the north side (left side looking downstream).

4.6.3 Littoral Habitat and Vegetation

The littoral zone extends from the shoreline area influenced by wave action to the depth where
sunlight can no longer penetrate to grow aquatic plants. The size of the littoral zone varies and is
largely dependent on basin morphology and accumulated sediments. Marshes and other shallow
water areas that are permanently water covered can be in the littoral zone. The existing shoreline is
relatively steep and rocky with stable soils. The Project impoundment upstream of the Worumbo
Dam includes approximately two miles of the Androscoggin River, resulting in approximately six
miles of shoreline. The impoundment has a normal maximum surface area of 190 acres, a normal
reservoir surface level of 98.5 feet, a normal maximum surface elevation of 98.5/99.0 feet, and a
useable storage capacity of 277.5 acre-feet. Available NWI data indicates freshwater wooded
wetlands and shrub wetlands are present along the shoreline, which may create littoral habitat
within the Project area. Additional discussion pertaining to impoundment habitat was included in
Section 4.4.3.1.

4.6.4 Wetland, Littoral, and Riparian Wildlife

Transition zones between aquatic and terrestrial systems support many mammal, bird, reptile, and
amphibious species that are dependent on wetland, littoral, and riparian habitat types to survive.
Sections 4.4.7 and 4.5.3 provide additional information on wildlife that may exist in the Project
Area.
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4,7 Threatened and Endangered Species (18 C.F.R. 8§ 5.6(d)(3)(vii))

47.1 Overview

The ESA serves to protect threatened and endangered (TE) species and their habitats as well as to
promote their conservation and recovery. The State of Maine developed the Maine Endangered
Species Act (MESA) to protect state listed TE species from disappearing from the state by using
the ESA as amodel. In addition to state and federally TE species, the State of Maine also identifies
species of special concern (SC). A SC species does not meet the criteria established for being state
or federally listed but is considered vulnerable and could become threatened or endangered. SC
species are established by policy, not regulation, and are for planning purposes. Resources used to
assess the TE and SC species that may utilize the Project Area included USFWS Information for
Planning and Consultation (IPaC), MNAP, and Maine’s State Wildlife Action Plan (SWAP).

4.7.2 Critical and Special Habitats

A state protected Significant Vernal Pool is identified by MDEP within 1,000 feet of the Project
boundary. Vernal pools are shallow pools that are dry in mid to late summer and fill during different
parts of the year — in the fall and winter when the water table rises or during the spring with melting
snow and rain (MDEP, 2009). These pools are important breeding areas for wildlife such as frogs
and salamanders because the water cannot support fish populations that would otherwise prey on
the amphibians. Significant Vernal Pools are a subset of vernal pools with particularly valuable
habitat because either a state listed species uses it to complete a critical part of its life history or
there is a notable abundance of specific wildlife, such as blue spotted salamander, wood frog, or
fairy shrimp. The areas include the vernal pool and a 250-foot radius around the spring or fall high
water mark, which is considered critical terrestrial habitat (MDEP, 2009). Significant Vernal Pool
Habitats are a type of Significant Wildlife Habitat and are protected under the NRPA.

An area approximately two miles south of the Project, on Meadow Brook, is considered Inland
Waterfowl and Wading Bird Habitat Significant Wildlife Habitat as defined under NRPA (State of
Maine, 2020). These areas were rated as having “moderate” or “high” habitat value for waterfowl
and wading birds and have a have a combination of freshwater wetlands and open water (MDEP
2019).

The Worumbo Project also falls within the designated critical habitat of the Merrymeeting Bay
Salmon Habitat Recovery Unit for Atlantic Salmon (NMFS, 2009; NMFS, 2017). Additionally,
Essential Fish Habitat for Atlantic Salmon is described as all waters currently or historically
accessible to Atlantic Salmon within the streams, rivers, lakes, ponds, wetlands and other water
bodies of Maine, New Hampshire, Vermont, Rhode Island and Connecticut (NEFMC, 1998).

4.7.3  Fish and Aquatic Species

4.7.3.1 Fish

Atlantic Salmon (Salmo salar) is the only listed fish species that has been documented near the
Worumbo Project. Atlantic Salmon is listed federally as endangered. The Project Area is within the
Gulf of Maine Distinct Population Segment as part of the Merrymeeting Bay Salmon Habitat
Recovery Unit. The federal resource agencies contracted with the Center for Independent Experts
for four independent reviews of the Atlantic salmon ESA Status Review. With respect to the
salmon returning to the Androscoggin River, Bentzen (2006) concluded that:
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...the Androscoggin does not harbor a self-sustaining salmon population and is not
subject to a hatchery based restoration program; mature salmon seen there are
strays from unknown sources...it is reasonable to assume the stray salmon in the
Androscoggin are from the same source(s) that refounded the nearby previously
extirpated Kennebec River population.

Empirical evidence in the form of externally tagged salmon (numbered Carlin tags used in the
1980’s) confirms the fact that adult salmon returning to the Androscoggin River originated from
the Penobscot River (MDMR 1985). The Final Status Review affirmed the conclusion that “...the
remnant populations remaining in the Androscoggin are believed to be Penobscot strays.” (Fay et
al. 2006).

Though no spawning or rearing habitat is present in the Project Area, the Lower Androscoggin
River is a historical migratory pathway for adult salmon to pass upstream to higher quality
spawning habitats and is also a migratory pathway for when juvenile salmon emigrate to the ocean.
Additional information regarding the life history of Atlantic Salmon, along with their interactions
with the Worumbo Project, is included in Section 4.4.

In a 2017 BiOp, NMFS concluded that the continued operation of the Project, consistent with the
terms of the final SPP and the Reasonable Prudent Measures and Terms and Conditions issued by
NMFS in the BiOp, may adversely affect but is not likely to jeopardize the continued existence of
the Gulf of Maine Distinct Population Segment of Atlantic Salmon (NMFES, 2017). FERC
incorporated the conditions of the final SPP, along with most of the Reasonable Prudent Measures
and Terms and Conditions from NMFS, into the current license.

As required by section 7(b)(4) of the ESA, the BiOp includes an ITS. The ITS exempts a certain
amount of incidental take of Atlantic Salmon from activities associated with the ongoing operation
of the hydroelectric facility as well as upstream and downstream passage and survival studies. The
take would be considered exceeded if 63 adult Atlantic Salmon are counted passing upstream at
the Project over a nine-year period. The ITS also stated that continued operation of the Worumbo
Project will result in direct injury or death of up to 6.5% of smolts and 10% of kelts and pre-spawn
adults that pass downstream through the Project. Additionally, NMFS considered take associated
with delayed mortality indirectly by considering take if delay of emigrating smolts at the Worumbo
Project exceeded 0.7 hours.

4.7.3.2 Benthic Macroinvertebrates

Freshwater Mussels

Freshwater mussels are considered a conservation priority by state and federal agencies due to their
role in aquatic food webs, water quality, and nutrient cycling (Nedeau et al., 2000). Freshwater
mussels are sedentary and found in shallow or shoreline benthic habitats. They are dependent on
specific freshwater fish species that act as hosts during their larval developmental stage. Mussel
larvae (glochidia) are released into the water column and attach to the host (Nedeau et al., 2000).
Two state listed freshwater mussel species have been identified in the Lower Androscoggin River
near the Worumbo Project: Tidewater mucket (Leptodea ochracea) and Creeper (Strophitus
undulatus).

Tidewater mucket is listed by the State of Maine as Threatened and is found in Atlantic coastal
drainages from Georgia to Nova Scotia (MDIFW, 2003). Tidewater mucket prefers coastal lakes,
ponds, and slow-moving portions of rivers and is also known to tolerate riverine impoundments
(MDIFW, 2003). It is known to occur in a variety of substrates including silt, sand, gravel, cobble,
and occasionally clay (MDIFW, 2003). Along the coastal rivers, they can be found relatively far
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inland. Little is known about the host fish required by this species, though given the distribution of
this species along coastal rivers, a likely host fish candidate would exhibit an anadromous life
history (MDIFW, 2003).

Creeper have been reported below the Little River confluence, a short distance downstream of the
Project area, and have also been documented in river sections upstream of the Project area
(Beginning with Habitat, 2017). This species is listed as Special Concern by the State of Maine.
Creeper are found in most major watersheds of the Northeastern U.S. but are not typically common
(Nedeau et al., 2000). This species uses a broad range of fish, and also some amphibians, as hosts
for glochidial development (Nedeau, 2008). It is found in small streams and rivers with sand,
cobble, and gravel, preferring low to moderate velocities and could occur in impoundments that
retain some flow (Nedeau, 2008).

Odonates

Damselflies and dragonflies are members of the Odonata insect order and have aquatic and
terrestrial life stages. Eggs are deposited in or close to water and several larval growth stages occur
before the final metamorphosis into adults. A Maine Damselfly and Dragonfly Survey (MDDS)
was formally conducted between 1999 and 2005, with additional volunteer records added
afterward. This dataset provides a county level overview of Damselflies and Dragonflies that may
be present in the Project Area. The MDDS identified a total of 91 odonate species in Androscoggin
County (MDDS, 2020). Based on the MDDS data cross-referenced with MDIFW’s current species
listings, only two state listed odonates are known to be present within Androscoggin County. This
includes the Scarlet Bluet (Enallagma pictum) and the Arrow Clubtail (Stylurus spiniceps), both of
which are listed as Special Concern in Maine.

4.7.4  Wildlife Species

The USFWS identified the northern long-eared bat as threatened under the ESA. The northern long-
eared bat has potential occur in the Project Area (USFWS, 2020). In addition to the TE species,
the USFWS also identified nine birds from the Birds of Conservation Concern list (BCC) and the
bald eagle that are protected under the Migratory Bird Treaty Act and/or the Bald and Golden Eagle
Protection Act (Table 4.7.4-1) (USFWS, 2020).

In 2017, BB2H requested information on state listed species in the Project Area for the Low-Impact
Hydropower Institute Certification Application (BB2H, 2018). All species of bats found in Maine
are classified as either TE or SC and MDIFW stated in their response to the information request
that any of the bat species are to likely occur in the Project Area (Table 4.7.4-2) (BB2H, 2018).
The federally protected northern long-eared bat is a species that hibernates in Maine during the
winter, along with the big brown bat, little brown bat, eastern small-footed bat, and tri-colored bat.
The silver-haired, bat hoary bat, and eastern red bat are tree bats that migrates to warmer locations
during winter (MDIFW, 2020). North American bat populations are in decline due in part to the
white-nose syndrome fungal disease (MDIFW, 2020).

There are no known occurrences of any state listed wildlife species in the Project Area. However,
it is likely that other listed species may be in the area (BB2H, 2018). Table 4.7.4-1 identifies 32
bird species and Table 4.7.4-3 identifies seven reptile and amphibian species that meet Maine’s TE
or SC requirements. In addition, there are records of bald eagle nests in the Project Boundary and
surrounding area (Beginning with Habitat, 2017).
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475 Botanical Resources

MNAP records all known instances of rare, threatened, or endangered plant occurrences based on
field observations and rare natural communities based on field surveys and aerial interpretation.
BB2H requested information from MNAP on rare and exemplary botanical species in the Project
Area for the Low-Impact Hydropower Institute Certification Application (BB2H, 2018). Table
4.7.5-1 lists rare and exemplary botanical feature within 4 miles of the Project and their status.
There is one record of the narrow-leaf arrowhead plant found within one mile below the dam
(Beginning with Habitat, 2017). This an aquatic plant species of special concern.
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Project

Table 4.7.4-1: Birds Identified as TE, SC, and/or on the BCC List that May Occur Near the

Common Name

Scientific Name

State Status
and/or BCC

Northern Harrier

Circus cyaneus

Special Concern

Harlequin Duck

Histrionicus histrionicus

Threatened

Chimney Swift

Chaetura pelagica

Special Concern

Upland Sandpiper Bartramia longicauda Threatened
Black Tern Chlidonias niger Endangered
Whimbrel Numenius phaeopus Special Concern

Common Tern

Sternula hirundo

Special Concern

Lesser Yellowlegs

Tringa flavipes

BCC

Yellow-Billed Cuckoo

Coccyzus americanus

Special Concern

Black-Billed Cuckoo Coccyzus erythropthalmus BCC
Bobolink Dolichonyx oryzivorus BCC
Peregrine Falcon Falco peregrinus Endangered

American Coot

Fulica americana

Special Concern

Grasshopper Sparrow

Ammodramus savannarum

Endangered

Canada Warbler

Cardellina candensis

Special Concern/ BCC

Sedge Wren

Cistothorus platensis

Endangered

Evening Grosbeak

Coccothraustes vespertinus

BCC

Olive-Sided Flycatcher

Contopus cooperi

Special Concern/ BCC

Eastern Wood-Pewee

Contopus virens

Special Concern

Least Flycatcher

Empidonax minimus

Special Concern

Horned Lark

Eremophila alpestris

Special Concern

Barn Swallow

Hirundo rustica

Special Concern

Wood Thrush

Hylocichla mustelina

Special Concern/ BCC

Orchard Oriole

Icterus spurius

Special Concern

Eastern Towhee

Pipilo erythrophthalmus

Special Concern

Prairie Warbler

Setophaga discolor

Special Concern/ BCC

Yellow Warbler

Setophaga petechia

Special Concern

Cape May Warbler

Setophaga tigrina

BCC

Northern Rough-Winged
Swallow

Stelgidopteryx serripens

Special Concern

Eastern Meadowlark

Sturnella magna

Special Concern

Tree Swallow

Tachycineta bicolor

Special Concern

Brown Thrasher

Toxostoma rufum

Special Concern
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Common Name

Scientific Name

State Status
and/or BCC

White-Throated Sparrow

Zonotrichia albicollis

Special Concern

Great Blue Heron

Ardea herodias

Special Concern

Least Bittern Ixobrychus exilis Endangered
Black-Crowned Night-Heron | Nycticorax nycticorax Endangered
Great Cormorant Phalacrocorax carbo Threatened

Source: SWAP, 2015
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Table 4.7.4-2: Mammals Identified as TE or Special Concern that May Occur Near the

Project

Common Name

Scientific Name

State Status

Big Brown Bat

Eptesicus fuscus

Special Concern

Silver-Haired Bat

Lasionycteris noctivagans

Special Concern

Eastern Red Bat

Lasiurus borealis

Special Concern

Hoary Bat Lasiurus cinereus Special Concern
Eastern Small-Footed Myotis Myotis leibii Threatened
Little Brown Bat Myotis lucifugus Endangered

Northern Long-Eared Myotis

Myotis septentrionalis

Endangered (Federally
Threatened)

Tri-Colored Bat

Perimyotis subflavus

Special Concern

Source: BB2H, 2018

Table 4.7.4-3: Reptiles and Amphibians Identified as TE or Special Concern that May

Occur Near the Project

Common Name

Scientific Name

State Status

Blue Spotted Salamander

Amystoma laterale

Special Concern

Northern Spring Salamander

Gyrinophilus p. porphyriticus

Special Concern

Northern Leopard Frog

Rana pipiens

Special Concern

Spotted Turtle

Clemmys guttata

Threatened

Wood Turtle

Glyptemys insculpta

Special Concern

Northern Brown Snake

Storeria d. dekayi

Special Concern

Eastern/Northern Ribbon Snake

Thamnophis sauritus

Special Concern

Source: SWAP, 2015
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Table 4.7.5-1: Rare and Exemplary Botanical Features Within 4 miles of the Worumbo

Project.

Species

State Status

Climbing Hempweed

PE

Clothed Sedge

E

Dry Land Sedge

SC

Great Blue Lobelia

PE

Mountain Honeysuckle

E

Narrow-leaf Arrowhead

SC

Sassafras

SC

Showy Lady's-slipper

SC

Smooth Winterberry Holly

SC

Unicorn Root

PE

Source: BB2H, 2018
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4.8 Recreation and Land Use (18 C.F.R. § 5.6(d)(3)(viii))

48.1 Overview

Recreational and non-recreational land use in the Project vicinity reflects the generally rural,
forested, riverine location. Recreation along the Androscoggin River and surrounding area includes
hiking, cross-country skiing, snowshoeing, snowmobiling, and mountain biking, as well as fishing,
boating, hunting, picnicking, and wildlife viewing. There are numerous facilities providing
recreational opportunities in the region, discussed in Section 4.8.2.

The major land uses of the river basin and within the immediate Project vicinity are discussed in
Section 4.1.2. The Project boundary is within the Towns of Durham and Lisbon in Androscoggin
County (see Figure 3.1-1). Non-recreational land uses in the area include industrial, commercial,
residential and agricultural uses. Commercial and residential development is concentrated within
town centers, including Lisbon Falls in the Town of Lisbon, and along transportation corridors.
Industrial development is concentrated along the north bank of the Androscoggin River.
Agricultural uses are set back from both banks of the river.

No Project lands are included in, or under study for inclusion in, the National Trails System (NPS,
2020) or the National Wilderness Preservation System (UM, no date). The Project site is not located
within or adjacent to any river segment that is designated as a part of, or under study for inclusion
in, the National Wild and Scenic River System (NWSRS, no date) or included in the Nationwide
Rivers Inventory (NRI) (NPS, 2017). A six mile stretch of the downstream tidewater section of the
Androscoggin River from Merrymeeting Bay to Brunswick is listed in the NRI for outstanding fish,
wildlife, botanical, hydrologic, recreational, and historic values. The river segment from Hastings
Island to south of Rumford Center (roughly 100 miles upstream of the Project) is listed in the NRI
as a sparsely developed high order river with an historic Atlantic Salmon fishery (NPS, 2017).

4.8.2 Regional Recreation Opportunities

The Project Area lies within Maine’s Lakes and Mountains tourism region and just outside the Mid-
coast and Islands region and the Greater Portland and Casco Bay region (MOT, 2020). The three
regions span a large portion of the state and offer an array of recreational opportunities.

The Maine Office of Tourism (MOT) identifies commercial recreational opportunities downstream
of the Project in Brunswick, including Thomas Point Beach & Campground and Brunswick Golf
Course. The Merrymeeting Bay area provides numerous recreation opportunities on and off the
water, including at John L. Baxter State Forest and the Steve Powell Wildlife Management Area
on Swan Island (MQOT, 2016).

Approximately nine miles southwest of the Project, Bradbury Mountain State Park provides over
800 acres of forested land for camping, hiking, picnicking, horseback riding, biking, snowshoeing,
wildlife viewing, and snowmobiling. There is a small fee for admission to the park and it is open
year-round. Facilities include a campground, picnic area, group picnic shelter, playground, and
showers (MDACEF, 2013a).

Range Pond State Park, located 14 miles west of the Project, offers a sandy beach for visitors.
Activities at the park include boating, canoeing, fishing hiking hunting, trails, swimming, wildlife
viewing as well as winter activities including snowmobiling, cross-county skiing and snowshoeing.
A public boat launch is available and limits motors to 10 horsepower. Fees are charged year-round
for park use (MDACEF, 2013b).
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Wolfe’s Neck Woods State Park contains over 200 acres of white pine and hemlock forests, a salt
marsh estuary, and rocky shorelines along Casco Bay and the Harraseeket River. The park is located
12 miles south of the Project. Activities at the park include birdwatching, cross-county skiing,
hiking, picnicking, trails, snowshoeing, and wildlife viewing (MDACF, 20123c).

Pineland Public Reserved Land, in the Towns of New Gloucester and Gray, contains over 600 acres
of undeveloped forests and fields. It is located 12 miles southwest of the Project. Activities include
hiking, cross-country skiing, snowshoeing, biking, and observing the wildlife (NRCM, 2016).

Located approximately 15 miles north of the Project is the Androscoggin Riverlands State Park.
The 2,675-acre park offers trails for hiking, cross-country skiing, snowshoeing, snowmaobiling, and
mountain biking, fishing, motorized and non-motorized boating, hunting, picnicking, and wildlife
watching. The park has 12 miles of river frontage and is part of the larger Androscoggin Greenway
and the Androscoggin River Trail (MDACF, no date). The Androscoggin River Trail connects
public river access points along the river from Lake Umbagog in Northern New Hampshire to the
easterly end of Merrymeeting Bay in Maine. The Androscoggin Greenway section of the trail
provides access sites in the Project vicinity, including in the Towns of Lisbon and Durham (ARWC
2012).

There are two wildlife sanctuaries in the area. The Thorncrag Bird Sanctuary in Lewiston north of
the Project is a 450-acre wildlife preserve offering birdwatching, picnicking, hiking, walking,
snowshoeing, cross-country skiing, sledding, skating, and nature photography (Stanton Bird Club,
no date). Nine miles south of the Project, the 101-acre Mast Landing Audubon Sanctuary offers
trails and wildlife viewing (Maine Audubon, 2020).

Multiple land trust parcels provide public recreational access in the Project vicinity. The
Androscoggin Land Trust operates in the area, as does the Brunswick-Topsham Land Trust. Lisbon
Island and Breton Preserve provide public access west of the Project along the Androscoggin River
and the Little River parcel provides access east of the Project (Maine Office of GIS, 2017).
Downstream of the Project is the Androscoggin Woods Project, a 58-acre parcel protecting 10,000
feet of frontage along the Androscoggin River. The parcel is not open to the public at this time, but
trails, parking, and signage are being planned and built (BTLT, 2013).

The area immediately surrounding the Project has several small recreation parks and facilities,
including:

o Beaver Park, located approximately four miles northwest of the Project, is a year-round,
337-acre day use park offering swimming, picnicking, snowshoeing, cross-country skiing,
hiking, a fitness course, and wildlife viewing.

e Summer Street Park, located a quarter mile west of the Project, offers trails and picnic
facilities.

e About 0.5 miles to the west of the Project are Lisbon High and Middle School Athletic
fields.

o Approximately four miles northwest of the Project is the Pinewoods Roads Sports
Complex, featuring two full size softball fields and a large multi-purpose field.

¢ Route 196 running through Lisbon Falls and partly along the Androscoggin River serves
as an on-road bicycle route.

o Durham River Park along the Androscoggin River, about 3.5 miles west of the Project,
offers canoeing, kayaking, trails and picnic areas.

Worumbo Project Pre-Application Document
FERC No. 3428 Page 123 November 2020



Brown Bear Il Hydro, Inc.

o Foreside Trails in the Town of Topsham, roughly eight miles southeast of the Project, offer
hiking opportunities.

o Apple Valley Golf Course is a nine-hole public golf course five miles northwest of the
Project.

In addition, Topsham Hydro Partners maintains three FERC-approved recreation facilities
downstream from the Project in conjunction with the Pejepscot Hydroelectric Project. The
Pejepscot Boat Ramp, located in Topsham off Route 196 on the eastern shore of the Androscoggin
River just downstream from Lisbon Falls, provides access to the Pejepscot Project impoundment
for trailered and hand-carry boats via a concrete ramp with an asphalt approach. The Pejepscot
Fishing Park, located off River Road in Brunswick on the western shore of the Androscoggin River,
provides access to the river above and below Pejepscot Dam as well as a boat landing, trail, and
metal staircase for portaging around the dam.

4.8.3 Existing Project Area Recreation Facilities

The Licensee had historically been required to report recreational facilities and estimated usage to
FERC every six years on a Licensed Hydropower Recreation Report Form 80 (Form 80).%°
According to the Form 80 filed in April 2015 by Miller Hydro Group, Inc., five percent of the
Project shoreline is available for public use (Miller Hydro Group, 2015).

Avrticle 37 of the 1985 License required the Licensee to construct a boat launch in the Town of
Lisbon. In response, the Licensee constructed a single-lane boat ramp with adjacent parking and
picnic areas at the upstream end of the Project reservoir (at the mouth of the Sabattus River) in
1987. Subsequently, the Licensee transferred these facilities, now called Miller Park, to the Town
of Lisbon. Facilities at the park include the boat launch, parking for vehicles with trailers, a portable
restroom, benches, and picnic tables (ARWC, 2012). The location of this facility is shown in Figure
4.8.3-1.

As discussed in Section 3.1, the Lisbon Falls Fishing Park, located adjacent to the Route 125 Bridge
approximately 600 ft. downstream of Worumbo Dam, is currently operated by Topsham Hydro
Partners; however, the facility is also located within the Worumbo Project boundary and is owned
by the Licensee. Topsham Hydro Partners submitted revised Exhibit G drawings as part of their
FLA removing the Fishing Park from the Pejepscot Project boundary. The Licensee intends to file
a non-capacity license amendment in the near future to clarify the Lisbon Falls Fishing Park within
the Worumbo Project boundary. With the modification of the boundary, the Licensee will assume
responsibility for the continued operation and maintenance of the Lisbon Falls Fishing Park. The
location of this facility is shown in Figure 4.8.3-1.

The Licensee also provides facilities on the north bank of the river for portaging around the Project
dam. The locations of these facilities are depicted in Figure 4.8.3-1. The canoe portage takeout,
located immediately upstream from the dam, provides a courtesy floating dock, a ramp, signage,
and safety fencing. The portage trail extends from the take-out downstream to Lisbon Falls Fishing
Park, following the sidewalk along the west side of Route 125. Security fencing blocks public
access to Project facilities along the route. Unimproved shoreline launch areas are located at the
Fishing Park, which serve as portage put-ins.

There is no formal facility providing recreational access to the bypass reach; however, fishing is
permitted. Per the Project’s Public Safety Plan, the Licensee provides multiple warning signs,
strobe lights, and a siren to alert the public to events causing an increase in spillage over the dam.

10 FERC eliminated the requirement for Licensee’s to complete Form 80’s in 2018.
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In addition to the aforementioned recreation facilities, the paved wheelchair accessible
Androscoggin River Trail extends from the end of Davis Street in Lisbon Falls (just upstream from
the Project dam) along the Androscoggin River to Miller Park at the mouth of the Sabattus River.
From Miller Park, the Papermill Trail follows the Sabattus River approximately two miles
upstream. Both trails are segments of the Lisbon Trails System, operated by the Town of Lisbon.

4.8.4 Project Recreation Use

FERC uses recreation days as a metric for reporting recreational use at hydroelectric projects. A
recreation day is defined as each visit by a person to a development for recreational purposes during
any portion of a 24-hour period. The 2015 Form 80 indicates there were a total of approximately
10,870 recreation days at publicly available areas at the Project during the year, with a peak
weekend average of 145 recreation days (Miller Hydro Group, 2015). This includes activity at the
boat launch (Miller Park), the canoe portage, and Lisbon Falls Fishing Park. Nighttime recreational
use was not sampled as part of on-site spot counts as none of the public access sites provide
overnight facilities.

The Form 80 also estimates Project recreation facility use relative to capacity during the preceding
year. The 2015 Form 80 indicated that Miller Park was used at approximately 33 percent of
capacity, the portage was used at one percent of capacity, and Lisbon Falls Fishing Park was used
at nine percent of capacity.

A Recreation Facilities Inventory and Use Assessment was conducted in 2019 as part of the
relicensing process for the Pejepscot Project. This study estimated recreational use by activity type
over the study period (Memorial Day weekend through Labor Day weekend, 2019) at Pejepscot
Project recreation sites, including at Lisbon Falls Fishing Park. Use at the park over the study period
was estimated at 1,427 recreation days. On average, 4.2 vehicles visited the site each day for
recreational purposes, with an average of 2.4 people per vehicle. The average visit duration was 1.4
hours. Fishing was found to be the most popular activity at the site, accounting for 55 percent of
use, followed by hiking at 45 percent. Based on parking area utilization, the site was used at
approximately 10 percent capacity on average non-peak weekends over the study period. Peak use
observed was on the Saturday of Memorial Day weekend, when three vehicles were observed in
the lot at one time, for a peak utilization of 30 percent of parking capacity. As part of this study, a
technician conducted a total of 14 calibration counts at the site for three hours per count, during
which the activity each observed recreationist was engaged in was recorded. The technician did not
observe any incidences of boaters using the site to launch or portage boats (Topsham Hydro, 2020).

4.8.5 Project Vicinity Recreation Needs Identified in Management Plans

Two statewide plans serve as management plans for recreational needs in the Project vicinity: the
Maine Statewide Comprehensive Outdoor Recreation Plan (SCORP) and the Strategic Plan for
Providing Public Access to Maine Waters for Boating and Fishing. The Androscoggin Valley
Council of Governments (AVCOG) is a resource sharing organization for all the municipalities in
Androscoggin, Franklin, and Oxford counties. In addition, the Towns of Durham and Lisbon have
Comprehensive Plans for the lands within their jurisdiction. A discussion of recreation needs and
goals identified in each of these plans follows.

4.8.5.1 Maine Statewide Comprehensive Outdoor Recreation Plan

The Maine Bureau of Parks and Lands (MBPL) reviews statewide recreational needs at five-year
intervals. The most recent review is reported in the 2020-2024 SCORP. The SCORP identifies the
demand for and supply of outdoor recreation areas and discusses outdoor recreation issues of
statewide importance. Part | of the plan details planning context and process. Part Il discusses
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outdoor recreation trends and resources. Part 11 explores five key themes: support active, engaged
communities; address workforce attraction and retention through outdoor recreation; sustain and
grow tourism; promote ecological and environmental resilience; invest in maintenance and
stewardship. The SCORP does not identify any strategies specific to the Project or in the vicinity
of the Project (MBPL, 2020).

4.8.5.2 Boating Facilities Strategic Plan and

The Maine Department of Agriculture, Conservation and Forestry (MDACEF), in cooperation with
MDIFW, produced the Strategic Plan for Providing Public Access to Maine Waters for Boating
and Fishing in 1995, updated in 2020. This Strategic Plan focuses on public access for recreational
boating and sport fishing and guides the two agencies in directing their water access programs. The
plan does not identify the Androscoggin River in the Project vicinity as needing guaranteed public
access or additional access (MBPL, 2013).

4.8.5.3 Western Maine Regional Open Space Policy

The Western Maine Regional Open Space Policy (WMROSP) was published by the AVCOG. The
WMROSP seeks to develop policies to guide land use and direct conservation opportunities.
Among the policies of the WMROSP that may bear relevance to the Project are: (1) encourage
landowners to keep land open to the public; 2) obtain access to surface waters; 3) encourage
municipalities to request developers to allow a portion of their land, existing trails, trail heads, and
surface water access sites to remain open to the public; and 4) conserve energy and encourage the
growth of alternative energy sources including wind and hydroelectric (AVCOG, 2009).

4.8.5.4 Town Comprehensive Plans

Maine adopted the Comprehensive Planning and Land Use Act in 1988. The Act requires towns in
Maine to have a comprehensive plan consistent with the state Growth Management Act to prepare
for the future.

The Town of Durham 2018 Comprehensive Plan updated the 2002 plan and explores important
land use issues and presents a vision for the community. The Town’s recreation goal is to “promote
and protect the availability of outdoor recreation opportunities for all Durham citizens, including
access to surface waters.” The corresponding Town policies include: 1) preserve open space and
expand existing trail networks for recreational use as appropriate, 2) maintain public access to the
Androscoggin River, Runaround Pond and Chandler Brook areas for boating, fishing, and
swimming, and work with nearby property owners to address concerns, 3) maintain/upgrade
existing recreational facilities as necessary to meet current and future needs, and 4) improve
identification and development of recreational resources (Town of Durham, 2018).

The Town of Lisbon Comprehensive Plan Update, adopted in 2007 and amended in 2011 and 2019,
identifies two goals for recreation resources. The first goal is to plan, finance, and develop an
efficient system of public facilities and services to accommodate anticipated growth and economic
development. The second goal is to promote and protect the availability of outdoor recreation
opportunities for all Maine citizens, including access to surface waters (Town of Lisbon, 2019).

4.8.6 Land Use and Management within the Project Vicinity

Androscoggin River watershed land use as well as land use within 1,000 ft. of the Project boundary
are discussed in Section 4.1.2 and depicted in Figure 4.1.2-1. The majority of land surrounding the
Project is privately owned. As previously noted, land adjacent to and within the Project boundary
is primarily forested, with limited development within the boundary except Project facilities.
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Within the Project vicinity, land use is mixed, with low and medium intensity development
concentrated near the center of Lisbon Falls. The Town of Durham is mainly residential with little
development. Significant commercial and industrial land uses do occur in the Project vicinity,
including an active railroad line and the Lisbon Falls Industrial Park along the eastern side of the
impoundment.

Management of lands outside of the Project boundary fall under the jurisdiction of the municipality
in which they are located. The State of Maine’s Mandatory Shoreland Zoning Act (MSZA) requires
that lands within 250 feet of ponds and non-forested freshwater wetlands; rivers; coastal wetlands
and tidal waters; and all land areas within 75 feet of certain streams, be subject to local ordinances
that regulate land use activities. MDEP is required to set, and update as needed, minimum
guidelines for these municipal zoning and land use controls. The Towns of Lisbon and Durham
have adopted Shoreland Zoning Ordinances with shoreline buffer zones meeting MDEP minimum
requirements, including setbacks for new construction and vegetation removal (MDEP, 2016).

As required per the MSZA, lands within 250 feet of the Androscoggin River and Sabattus River
are zoned with a Resource Protection overlay. The lands within the Town of Lisbon in the portion
of the Project boundary outside of the 250 feet are zoned Industrial near the Project facilities and
Commercial, General Residential, and Resource Protection upstream from the Project facilities.
The portion of the Project boundary within the Town of Durham is zoned Rural, Residential, &
Agricultural (Town of Durham, 2019).

4.8.7 Land Use and Management of Project Lands

The Licensee possesses the necessary title, right or interest to operate the Project on the lands within
the Project boundary. These lands are managed in accordance with federal, state and local
regulations. In general, Project operations and maintenance, along with recreation, are the primary
activities that occur on Project lands.
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4,9 Aesthetic Resources (18 C.F.R. 8 5.6(d)(3)(ix))

49.1 Overview

Rural residential development and scattered farms dominate land use south of the Project, while
significant commercial and industrial development occurs north of the Project in the Town of
Lisbon and the Village of Lisbon Falls. Section 4.1.2 examines land use types and coverage in the
Project vicinity and the Androscoggin River watershed.

Several roads run near the Project, offering views of the impoundment, facilities, and areas below
the dam. Route 196 and River Road traverse the northern side of Project vicinity, offering limited
views of the upper reaches of the impoundment. Route 9 runs along the south side of the Project,
offering views of the dam, areas below the dam, and other project facilities. Cedar Pond Road
traverses the southern portion of the Project in the impoundment. Canal Street runs along the north
side of the project offering views of the dam. A bridge spanning the river on Route 125 offers an
unrestricted view of the dam and downstream of the dam. Industrial development east of the river
can also be seen from the Route 125 Bridge. Minor roads and trails offer limited views of the
impoundment.

4.9.2 Visual Character of Project Lands and Water

The Androscoggin River in the Project vicinity has a history of industrial use. Mill sites line the
river below the dam. Most of the land south of the river in the Town of Durham is low density
residential and forested. The land north of the river near the Project has residential and commercial
development. Approximately one mile upstream of the dam are athletic fields and a middle school.
Next to the fields is the Lisbon Industrial Park where the following businesses are located:
Enterprise Electric, Blue Ox Malthouse, Neuco, Maine Recycling Corporation, Lisbon City Solid
Waste Department, Lisbon Public Works Department, L&B Electrical Contractors and K&M Tire.
Railroad tracks run the length of the impoundment on the north bank of the river.

The Androscoggin River in the vicinity of the Project is wide and calm, with several small islands
mid-river. The shoreline is composed of ledge and rock outcrops immediately below the dam.
Section 4.2.5 further characterizes the Project Area shoreline.

The Worumbo Dam and Project facilities are visible from several roads and the bridge in the Project
Area. The dam, spillway, fish passage facilities, and powerhouses are described in Section 3.2 and

depicted in Figure 3.2.1-1.

49.3 Scenic Attractions

The Androscoggin River Trail and Papermill Trail run alongside the Androscoggin River from east
of the middle school to approximately one mile up the Sabattus River, a tributary approximately 2
miles upstream from the Project dam.

Two additional trails in the area, Summer Street Park and the Topsham Town Forest, do not provide
views of the Project (Maine by Foot, 2017). See Section 4.8 for a discussion of recreational
opportunities offering scenic views in the Project vicinity. There are no State or Federal Scenic
Byways in the Project vicinity (Explore Maine, 2019). Scenic attractions within a 20-30 minute
drive of the Project include Bradbury Mountain State Park, Cathance River Nature Preserve, and
numerous parks and features in and around the surrounding bays.
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4,10 Cultural Resources (18 C.F.R. § 5.6(d)(3(x))

4.10.1 Cultural Context

The Project is on the Androscoggin River in Lisbon and Durham, Maine. The Androscoggin River
is the third largest river in Maine, extending in a southeasterly direction from its headwaters where
the Magalloway River joins the outlet of Umbagog Lake in Errol, New Hampshire a distance of
178 miles to its confluence with the Kennebec River at Merrymeeting Bay where it empties into
the Gulf of Maine on the Atlantic Ocean. Archaeological investigations conducted in portions of
the Androscoggin River Valley indicate that the river was a major waterway used by Native
American populations during most of the pre-contact period. EuroAmerican settlers also used the
waterway for travel and trade, and later during the historic period exploited the water flows at its
falls to power industrial operations that spurred development of cities and towns along its route.

410.1.1 Pre-Contact Native Overview

The pre-contact archaeological record of the Androscoggin River Valley in Maine dates back more
than 11,000 years and is divided into three major cultural periods known as the Paleolndian,
Archaic, and Ceramic. Further subdivisions within these periods are based on similarities in artifact
forms and cultural adaptations over broad regions. The Paleolndian Period, which dates to circa
(ca.) 11,500-8,000 years before present (B.P.), occurred during the Early Holocene, after glacial
ice receded and much of the landscape was vegetated in tundra and/or woodlands. The hallmark of
Paleolndian lithic technology is the fluted spear point, which was presumably used to hunt large
game species, many of which are now extinct. These spear points are lanceolate in shape and
possess a long, groove-like scar created when a flake is struck from their base on both faces (Spiess,
1990, 1994).

The Paleolndian subsistence/settlement pattern is characterized by Maine archaeologists as
consisting of highly mobile hunters and gatherers who relied mostly on caribou, which were
abundant at that time. Tools were manufactured from very fine-grained, colorful lithics obtained
from quarry locations as far away as Pennsylvania, suggesting regional knowledge of the Northeast,
if not far-flung trading networks. Site locations are typically located along relic, early Holocene
landforms that may not be associated with present-day water bodies. These locations were rarely
reoccupied during later cultural periods and often strategically located above some form of low-
lying terrain that may have been suitable habitat for caribou and other game animals. Paleolndian
Period occupation sites are typically indicative of short-term habitations by small groups of people,
perhaps in some cases by even a single, extended family. Several Paleolndian sites have been found
in Maine. They consist of campsites that vary in size from less than 300 square meters to more than
18,000 square meters. Some of the best reported Paleolndian sites in Maine include the Michaud
Site, located in Auburn; the Vail and Adkins sites, located on the shores of Aziscohos Lake in
extreme western Oxford County; and the Hedden Site, located on the Kennebunk Plains (Spiess et
al., 1998: Spiess and Wilson, 1987, 1989; Spiess and Mosher, 1994; Spiess et al., 1995; Gramly,
1982, 1988).

By the end of the Paleolndian Period (ca. 10,000-9000 B.P.) the environment had undergone a
transformation from mixed tundra/woodland to forest that contained white pine, and oak, among
other tree species. Little evidence of the late Paleolndian Period has been found; however,
archaeological evidence indicates that fluted spear points were replaced by smaller points with
basal thinning. Other point styles also emerged in the region, most notable of which are long,
slender lanceolate points with a distinctive parallel flaking technology. These technological
changes coincide with the transformation of the environment from more open woodlands to closed
forests. Two late Paleolndian sites were excavated in 1993 and 1994: one in the town of Turner
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located along the Nezinscot River that yielded parallel-flaked lanceolate points and a radiocarbon
date of 9410 B.P., and the other in the town of Oxford located near the Little Androscoggin River.
Both overlook small river drainages and suggest short-term encampments by small groups of
nomadic hunters (Cox and Petersen, 1997; Doyle et al., 1985; Will and Moore, 2002; Petersen,
1995; Wilson et al., 1995).

The Archaic Period (ca. 10,500-3000 B.P.) represents the longest archaeological cultural period in
the region, spanning about 6,500 years. The period is characterized according to the archaeological
record by persistent cultural adaptations that lasted more than several millennia. The subsistence
and settlement patterns of the Early and Middle Archaic (ca. 10,500-6000 B.P.) inhabitants differed
from those of their predecessors, as suggested by the location of Archaic Period sites along present-
day water bodies, and evidence of food remains consisting of aquatic species, particularly beaver,
muskrat, turtles, and fish. The archaeological artifact assemblages were also different and are
somewhat unique to the Maine region, particularly with respect to the Early Archaic Period. Tools
were typically produced from local stone, often collected in cobble form. They lack the finely
crafted, chipped-stone spear points that characterize the Paleolndian Period. Rather, flakes and
roughly fashioned unifacial tools such as knives and scrapers dominate the assemblages. The
regional significance of these tool kits was first recognized by Brian Robinson who coined the
phrase, “Gulf of Maine Archaic Technological tradition” to explain the unique human adaptations
that occurred in Maine during the Middle Holocene (Robinson, 1992).

In addition, pecking and grinding techniques appear for the first time in the archaeological record.
This new technology produced a suite of ground-stone tools that became more elaborate through
time. By the Middle Archaic Period, chipped-stone spear points become increasingly more
abundant and the first Native American cemetery sites occur. These cemetery sites reveal mortuary
practices that included the lavish use of red ocher, and the offering of grave goods, such as ground-
stone gouges, slate spear points, and stone rods (Robinson, 1992; Moorehead, 1922; Robinson,
1992; Willoughby, 1898).

Archaeological investigations focusing on the excavation of deeply buried, stratified riverine sites
have resulted in the identification of Early and Middle Archaic Period sites. In 1994, Richard Will
documented an Early Archaic site at a depth of 2 meters below the ground surface along the Little
Ossipee River in East Limington, which was radiocarbon dated to 8470 + 110 B.P. Other sites in
similar physiographic contexts include the Sharrow and Brigham sites along the Piscataquis River
and Gilman Falls and Blackman Stream sites along the Penobscot River. These sites demonstrate
consistent use of the major river valleys in Maine for fishing and as seasonal foci for habitation in
small groups (Will et al., 1998; Petersen, 1991; Sanger et al., 1992; Spiess, 1990).

The Late Archaic Period (6000-2000 B.P.) is divided into several traditions, many of which are
well documented in Maine from numerous sites. It is during this period that the environment
experienced many changes in forest composition and in the kinds of plant and animal resources
available for subsistence. The best-known archaeological unit of the Late Archaic is called the
Moorehead Phase. Laurentian, Vergennes, and Small Stemmed Point Tradition projectile point
types are also recognized from Maine. Numerous Native American cemetery sites are known from
the Late Archaic, but interpretations of their cultural affiliation and meaning vary. Habitation sites
are also recorded from a variety of locations including coastal shell middens, lake margins, and
along large and small waterways (Snow, 1969; Sanger, 1972; Bourque, 1976).

The close of the Late Archaic Period is characterized by another archaeological assemblage that
suggests a different lifestyle than that practiced by Moorehead Phase peoples. During the
Susquehanna Tradition, the deceased were cremated rather than interred. Diagnostic tool forms
include large stone spearpoints rather than ground stone tools with close similarities to diagnostic
types in southern New England and the mid-Atlantic region. The economy of Susquehanna peoples
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appears to have been more focused on land-based rather than marine resources (Borstal, 1982; Will
et al., 1998).

The introduction of pottery making signifies the beginning of the Ceramic Period (2800-500 B.P.).
Developments in the Maine-Maritimes region do not follow closely with those to the south or west.
Elsewhere, this cultural period is referred to as the Woodland Period. The kinds of changes in
subsistence, settlement patterns, and social organization that differentiate the Archaic and
Woodland periods elsewhere are never manifested in Maine. While ceramics were adopted and
there is evidence for limited corn-bean-squash horticulture in extreme southwestern Maine, a
hunter-gatherer lifestyle persisted and major reorganization of settlement, political, and subsistence
patterns into hierarchical, concentrated populations does not occur. Ceramics first appear in the
archaeological record of Maine about 3000 years ago and persisted until European contact. A well-
defined Native American ceramic sequence has been outlined for the Maine-Maritimes region that
divides the Ceramic Period into Early (3050-2150 B.P.), Middle (2150-950 B.P.), and Late (950-
200 B.P.) subperiods (Will et al., 1998; Petersen and Sanger, 1991).

The environment during this time period contains all of the elements of the present environment.
Ceramic Period sites are abundant. The most visible are shell middens that are found along the
coast. But they are also common in the interior along waterways and around ponds and lakes.
Ceramic Period sites are found on smaller, less accessible drainages than preceding Archaic Period
sites. This settlement pattern is interpreted to mean that the birch bark canoe was first used at this
time, allowing people a higher degree of mobility. The Ceramic Period ends with European contact
around 450 years ago (Davis and Jacobson, 1985).

4.10.1.2 Historic Overview

European contact with the Native American communities in Maine began as early as 1524 during
the coastal explorations of Giovanni da Verrazano and was followed by a lengthy period of trading
between Native American and Basque fishermen off the coast of Maine. Although new diseases
introduced by the Europeans decimated the Native American population, trading partnerships
continued to develop, allowing the Europeans to acquire furs and Native Americans to adopt
European goods that often replaced many of their traditional tools. By the late seventeenth century,
open hostilities between the predominantly English settlers and the remaining Native American
groups took a toll on both populations. Following the Seven Years War in 1763, many of the Native
American groups in Maine were forced to sign treaties with the English settlers, which resulted in
unfavorable living conditions. After this period, Native groups became increasingly marginalized
by the European settlers and were forced to either settle on reservations or emigrate out of the
region. The descendants of those Native American groups that stayed were ultimately successful
in gaining political recognition in the late twentieth century. Federally recognized tribes in Maine
now consist of the Aroostook Band of Micmac, the Houlton Band of Maliseets, the Passamaquoddy
Tribes (Pleasant Point and Princeton), and the Penobscot Indian Nation (Bourque 2001).

The area that became the Town of Lisbon was part of the Kennebec Purchase conveyed to William
Bowdoin of Boston by the Kennebec Company in 1752. The Town of Bowdoin (originally called
Bowdoinham) was incorporated in 1788. A decade later, as settlement along the Androscoggin
River increased, Bowdoin residents voted to incorporate the western portion of the Town into
Thompsonbourough, which was named in honor of the Thompson family of Topsham who owned
Little River Plantation (now Lisbon Falls) between the Androscoggin, Sabattus, and Little Rivers.
The name of the Town was changed to Lisbon in 1802 and Little River Plantation was annexed by
the Town in 1808. By the mid-1800s there were three villages in the Town: Lisbon Falls on the
Androscoggin River; Lisbon in the geographical center of the Town; and a small village in Lisbon
Center (Moore 1891; Varney 1886).
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The Town of Durham on the west side of the Androscoggin River was part of the Pejepscot
Purchase and was originally called Royalsborough after British General Isaac Royal of Medford,
Massachusetts who was a large proprietor in the purchase. The area was formally incorporated in
1789 under the name of Durham and had a population of about 700 individuals at that time. The
main village was in the north at South West Bend (now the town center) near the Androscoggin
River. Travel across the Androscoggin River between Lisbon Falls and Durham was by ferry, with
the one established at Southwest Bend above Bend island in 1799 by John Dean. A second ferry
was established below the island in 1810 (near present Canal Street bridge) and both operated until
1817 when a bridge was built. The east part of Durham opposite Lisbon Falls remained sparsely
inhabited throughout the nineteenth and early twentieth centuries with development limited to
scattered farms and a small crossroads village across from Lisbon Falls (Anon. 1891; Page 1858;
Sanford Everts and Company 1873; Stackpole 1899; Moore 1891; Varney 1886; Williams 1873).

Industrial development in Lisbon Falls, the second falls from the sea and also historically known
as Ten Mile Falls, began in the eighteenth century and continued throughout the nineteenth century.
From 1790 to 1800 the village had six sawmills, a gristmill, and a carding mill. In 1864 the
Worumbo Manufacturing Company’s woolen mill was incorporated with a capital of $250,000 and
constructed two large brick factory buildings and a dam across the river. By 1873, the mill had a
work force of 100 males and 70 females. In 1867, the Androscoggin Water Power Company built
a sawmill next to the woolen mill to take advantage of the supply of waterpower at the falls and
dam. The sawmill employed 30 men and boys and processed 3 to 5 million board feet of lumber
each year during the 1880s. The same company also operated a grain mill on a canal a short distance
downstream of the sawmill. The industrial operations at Lisbon Falls were served by the
Androscoggin Railroad Line, which was built in the 1850s and connected the village to Portland
and points north and was later merged into the Maine Central Railroad (Moore 1873; 1891; Varney
1886).

The Worumbo Mill continued as the principal industrial enterprise in Lisbon Falls throughout the
twentieth century; it became a division of the J.P. Stevens Company in 1956 and was world-famous
for its vicuna wool products. When it first closed in 1964, largely because of competition from
overseas clothing manufacturers, the mill was the largest employer in the Town with over 600
employees. It was later purchased by Robert G. Fromkin and reopened under the name of Lisbon
Weaving Company. Herbert Miller purchased the mill in the 1970s and in 1985 the Miller Hydro
Group obtained a FERC license to construct and operate the Worumbo Hydroelectric Project at the
site. As part of the development of the Project, the eastern half of the complex’s timber crib dam
was removed and a new concrete dam with an integrated powerhouse was constructed. In 1987, a
devastating fire destroyed the 5-story brick main factory of the Worumbo Mill. Several other
buildings in the complex were subsequently removed. In 2016, Building No. 4, which was located
along the rail line in the northeast part of the complex and was the largest surviving mill building
at the time, was destroyed. In 2018, the Town of Lisbon purchased the former Worumbo Mill site
with the intent of redeveloping it for another purpose (Merriam 1973; Kleinschmidt Group 2018;
Portland Press Herald 2017, 2019; Sun Journal 2012).

4.10.2 Ildentification of Historic and Archaeological Sites in the Vicinity of the Project

The identification of previously recorded cultural resources included archaeological sites and
historic architectural properties within the immediate vicinity of the Project’s FERC boundary,
which extends from the Canal Street bridge in Lisbon Falls north along the Androscoggin River to
a point approximately 1 mile upstream and on the southeast side of the deep (westerly) bend in the
river between the towns of Lisbon and Durham. Information on recorded historic and
archaeological sites was obtained from the Maine Historic Preservation Commission (MHPC). The
MHPC maintains archaeological site files for both precontact (Native American) and post-contact
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(EuroAmerican) archaeological sites. The MHPC’s Cultural and Architectural Resource
Management Archive (CARMA) was used to identify historic architectural properties.

4.10.2.1 Precontact Period Sites

The area contains one previously recorded pre-contact archaeological site (ME 14-152), which was
identified along the east bank of the Androscoggin River in Lisbon Falls during a survey of the
Lisbon Falls Bypass for the Maine Department of Transportation in 1990 (Trautman and Spiess,
1990). The site consists of one quartz blade, one quartz core, and 49 quartz flakes, suggesting the
Native American occupants were carrying out stone tool manufacturing and/or maintenance
activities during an unknown precontact cultural period (Trautman and Spiess, 1990:17).

Historical records of the area of Lisbon Falls indicate that there was a Native American village
located somewhere close to the present location of the Village of Lisbon Falls (Hamilton et. al.
1985). To date, no official record has been made for a possible location of this site, which may span
the Precontact to Contact periods.

4.10.2.2 Euroamerican Sites

There are no recorded post-contact EuroAmerican sites within the Worumbo Project study area. A
review of historic town maps of Lisbon Falls and Durham does not indicate the presence of any
documented sites in the Project study area on either side of the river (Anon. 1795; Page 1858;
Sanford Everts and Company 1873). The main 1864 factory of the Worumbo Mill complex, which
originally used the dam at Lisbon Falls, was still standing in 1987 when fire destroyed the building
and all but two 1920 concrete buildings were razed to the ground.

4.10.2.3 Historic Architectural Properties

The Worumbo Mill Complex was listed on the National Register of Historic Places (National
Register) in 1973 but was delisted in 2017 because of a loss of integrity. Changes to the historic
character of the complex included the replacement of the dam and construction of the Worumbo
Project in the late 1980s, the burning of the main mill building in 1987, and the demolition of
Building No. 4 (MHPC No. 53272) in 2016. The remaining resources, all outside the Project
boundary, are recorded in the MHPC Inventory as part of the Worumbo Mill Complex (MHPC No.
53264). They consist of the following:

o Powerhouse (MHPC No. 53266), a one and one-half-story Classical Revival-style concrete
and stucco building constructed about 1920

e Office Building (MHPC No. 53270), a two-story, hip roof, concrete and brick building
constructed about 1920.

e Bridge No. 1 (MHPC No. 53267), a segmental concrete arch bridge that carries the access
road at the north end of the complex from Canal Street over the canal. The bridge was
likely built in the nineteenth century and rebuilt in the 1920s.

o Bridge No. 2 (MHPC No. 53262), a segmental concrete arch bridge that carries the access
road at the south end of the complex from Canal Street over the canal. The bridge was
likely built in the nineteenth century and rebuilt in the 1920s.

Two other previously inventoried properties adjacent to the Project boundary consist of a portion
of the Maine Central Railroad (MHPC No. 80345) along the southwest side of Lisbon Street, which
has been determined ineligible for listing in the National Register, and the Durham Bridge (MHPC
No. 53224) on Canal Street, which was demolished and replaced in 2015. A number of previously
inventoried properties, including some that have been evaluated as eligible for listing in the
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National Register, are located northeast of Lisbon Street along Main Street. There is no potential,
however, that any of those properties will be affected by the relicensing of the Worumbo Project.
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411 Socio-Economic Resources (18 C.F.R. 85.6 (d)(3)(xi))

4.11.1 Overview

The Worumbo Project boundary lies entirely within Androscoggin County (see Figure 3.1-1). The
Project lies along the Androscoggin River within the Town of Lisbon to the north and the Town of
Durham to the south. The following sections summarize socioeconomic conditions in
Androscoggin County, the Towns of Durham and Lisbon, and nearby counties and towns.

4.11.2 General Land Use Patterns

Population densities of the municipalities in the vicinity of the Project range from 101 persons per
square mile in the Town of Durham to 434 persons per square mile in the Town of Brunswick and
vary from 100% rural to 82% urban. Census data depicting general land use patterns for the abutting
municipalities are presented in Table 4.11.2-1 and are discussed below. Land use types and
coverage are discussed in Section 4.1.2.

Androscoggin County is a small county whose total land area is 468 square miles; however, it has
the second highest population density in Maine at around 230 persons per square mile. Cities in the
County are the City of Auburn (the County seat) and Lewiston - both located upstream from the
Project. The Town of Lisbon, with a density of roughly 395 persons per square mile, is much more
urban than either the County as a whole or the neighboring Town of Durham. As stated above, the
Town of Durham is entirely rural and has a much lower density of roughly 101 persons per square
mile.

Abutting Androscoggin County are Cumberland and Sagadahoc Counties. Cumberland County is
64 percent urban and has the highest population density in Maine. The population density is 337
persons per square mile in 835 square miles. The Cities of Portland (the County seat), South
Portland, and Westbrook contribute to the County’s relatively high density. The nearby, mostly
urban, Town of Brunswick also contributes to the high density of the County with a density of 434
persons per square mile, nearly 400 persons per square mile more than the state as a whole.

Sagadahoc County is 254 square miles and mostly rural. The County has a lower population density
of 139 persons per square mile. However, the Town of Topsham is mainly urban with a higher
density of 273 persons per square mile. The City of Bath, roughly 10 miles southeast of the Project,
is the only city in Sagadahoc and serves as the County seat.

4.11.3 Population Patterns

Current and historical populations for the municipalities abutting the Project are presented in Table
4.11.3-1. Growth projections from the State of Maine Office of Policy and Management (OPM)
are presented in Table 4.11.3-2. Cumulative growth rates of the municipalities varied widely from
2000 to 2019. Recent data show populations of all municipalities increasing slightly from the
previous year, while the Towns of Lisbon, Brunswick, and Topsham have seen a cumulative
decrease in population since 2000. OPM projections from 2014 to 2034 show all abutting
municipalities growing by a little over 2 percent, with the exceptions of the Town of Durham,
which is expected to experience a much higher growth rate, and the Towns of Lisbon and
Brunswick, which are expected to experience population declines.

Androscoggin County experienced a 3.8 percent growth rate from 2000 to 2010, followed by a 0.5
percent increase from 2010 to 2019. The County’s population is projected to grow slightly and then
decline between 2024 and 2034, resulting in zero net growth. The Town of Durham had a much
higher growth rate than that of the County, at 13.8 percent from 2000 to 2010, followed by 3.8
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percent growth from 2010 to 2019. The Town is projected to grow by 8.1 percent by 2034, which
is the largest projected growth rate for all municipalities discussed. The Town of Lisbon decreased
by 0.7 percent from 2000 to 2010, from 2010 to 2019 the population remained unchanged. The
Town’s population is projected to decline steadily to 2034, with an overall 5.5 percent population
decline.

Cumberland County grew by 6 percent from 2000 to 2010, followed by a slightly slower 4.7 percent
growth rate from 2010 to 2019. The County’s growth is projected to slow and eventually decline
through 2034, for a total growth rate of 2.3 percent. The Town of Brunswick experienced a 4.2
percent decline from 2000 to 2010, and a 1.3 percent growth rate increase from 2010 to 2019.
Overall, the Town’s population declined by 3.0 percent from 2000 to 2019 and is projected to
continue declining through 2034 with an overall population decrease of 4.6 percent.

Sagadahoc County experienced very slight growth at 0.2 percent from 2000 to 2010 followed by a
slight growth of 1.6 percent from 2010 to 2019. The County population is projected to grow a total
of 2.3 percent through 2034. The Town of Topsham’s population declined by 3.5 percent from
2000 to 2010 and then grew by 1.1 percent from 2010 to 2019. The Town is projected to grow by
2.1 percent through 2034.

4.11.4 Households / Family Distribution and Income

Household, income, and poverty status data for the municipalities near the Project Area are
presented in Table 4.11.4-1. The data show that all municipalities are comparable to the State of
Maine’s average household size of 2.32, with the Towns of Durham and Lisbon coming in slightly
larger at 2.57 and 2.43 persons per household, respectively, and the Town of Brunswick slightly
smaller at 2.19. All municipalities have a higher median household income than the State, with the
Town of Durham’s coming in over $23,000 higher at $73,030.

The State’s per capita income in 2018 was $31,253. The municipalities per capita income ranges
from as low as 86 percent of the State in the Town of Lisbon to as high as 123 percent of the State
in Cumberland County. Androscoggin County and the Town of Lisbon were the only municipalities
that had lower per capita income than the State.

The overall poverty status in each municipality is lower than that of the State except for
Androscoggin County, which is slightly higher. The Town of Durham is 8 percentage points lower
than the statewide percentage of 12.4. The Towns of Lisbon and Topsham are at 4 and 5 percentage
points lower than the statewide average, respectively.

4.11.5 Project Vicinity Employment Sources

Labor force and unemployment data for each municipality near the Project Area are presented in
Table 4.11.5-1. Roughly 24 percent of Maine’s labor force resides in Cumberland County.
Androscoggin County contains 8 percent and Sagadahoc contains under 3 percent of the State’s
labor force. Androscoggin County has the highest unemployment rate of all the municipalities
discussed but, at 4.6 percent, is the same as the statewide rate.

Industry and occupation statistics for the abutting municipalities are presented in Table 4.11.5-2.
For all municipalities discussed, the largest industry sector is educational, health and social
services. Retail trade was the second largest for all municipalities except Sagadahoc County, whose
second largest industry is manufacturing. The third largest industry varied by municipality;
however, a majority were manufacturing.

The most common occupational category in all municipalities is management, business, science
and arts followed by sales and office. Service occupations are the third most common in all abutting
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municipalities. The 10 largest employers for each of the counties are presented in Tables 4.11.5-3
t0 4.11.5-5.
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Table 4.11.2-1: Place of Residence and Density, 2010

Androscoggin | Town of | Town of | Cumberland Town of Sagadahoc Town of State of
County Durham Lisbon County Brunswick County Topsham Maine

Place of
residence: 56.6% 0% 61.4% 63.9% 77.1% 38.3% 62.5% 38.7%
Urban?
Place of
residence: 43.4% 100% 38.6% 36.1% 22.9% 61.7% 37.5% 61.3%
Rural*
Population? 107,702 3,848 9,009 281,674 20,278 35,293 8,784 1,328,361
Persons per. 230.2 100.5 394.8 337.2 434.0 139.1 272.8 43.1
square mile
:';f;'”g 49,090 1,548 3,048 138,657 9,599 18,288 4,167 721,830
Housing
units per 104.9 40.4 173.0 166.0 205.4 72.1 129.4 23.4
square mile?

1Source: Census, 2010a

2Source: Census, 2010b
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Table 4.11.3-1: Population - 2000 to 2019

Census Population Estimate
Municipality 2000! 20102 20112 20122 20132 20142 20152 20167 20172 20182 20192
Androscoggin County 103,793 | 107,702 | 107,439 | 107,486 | 107,223 | 107,358 | 107,124 | 107,296 | 107,399 | 107,914 | 108,277
Change 3.8% -0.2% 0.0% -0.2% 0.1% -0.2% 0.2% 0.1% 0.5% 0.3%
Cumulative from 2000 3.8% 3.5% 3.6% 3.3% 3.4% 3.2% 3.4% 3.5% 4.0% 4.3%
Town of Durham 3,381 3,848 3,865 3,878 3,882 3,900 3,907 3,927 3,946 3,965 3,993
Change 13.8% 0.4% 0.3% 0.1% 0.5% 0.2% 0.5% 0.5% 0.5% 0.7%
Cumulative from 2000 13.8% 14.3% 14.7% 14.8% 15.4% 15.6% 16.1% 16.7% 17.3% 18.1%
Town of Lisbon 9,077 9,009 8,961 8,945 8,912 8,907 8,869 8,862 8,873 8,962 9,005
Change -0.7% -0.5% -0.2% -0.4% -0.1% -0.4% -0.1% 0.1% 1.0% 0.5%
Cumulative from 2000 -0.7% -1.3% -1.5% -1.8% -1.9% -2.3% -2.4% -2.2% -1.3% -0.8%
Cumberland County 265,612 | 281,674 | 282,709 | 283,645 | 285537 | 288,086 | 289,488 | 291,191 | 292,181 | 293,673 | 295,003
Change 6.0% 0.4% 0.3% 0.7% 0.9% 0.5% 0.6% 0.3% 0.5% 0.5%
Cumulative from 2000 6.0% 6.4% 6.8% 7.5% 8.5% 9.0% 9.6% 10.0% 10.6% 11.1%
Town of Brunswick 21,172 20,278 20,297 20,325 20,354 20,427 20,596 20,497 20,460 20,528 20,535
Change -4.2% 0.1% 0.1% 0.1% 0.4% 0.8% -0.5% -0.2% 0.3% 0.0%
Cumulative from 2000 -4.2% -4.1% -4.0% -3.9% -3.5% -2.7% -3.2% -3.4% -3.0% -3.0%
Sagadahoc County 35,214 35,293 35,121 35,115 35,021 35,076 35,120 35,156 35,436 35,690 35,856
Change 0.2% -0.5% 0.0% -0.3% 0.2% 0.1% 0.1% 0.8% 0.7% 0.5%
Cumulative from 2000 0.2% -0.3% -0.3% -0.5% -0.4% -0.3% -0.2% 0.6% 1.4% 1.8%
Town of Topsham 9,100 8,784 8,723 8,714 8,691 8,713 8,731 8,743 8,805 8,866 8,878
Change -3.5% -0.7% -0.1% -0.3% 0.3% 0.2% 0.1% 0.7% 0.7% 0.1%
Cumulative from 2000 -3.5% -4.1% -4.2% -4.5% -4.3% -4.1% -3.9% -3.2% -2.6% -2.4%
Maine 1,274,923 | 1,328,361 | 1,328,284 | 1,327,729 | 1,328,009 | 1,330,513 | 1,328,262 | 1,331,317 | 1,334,612 | 1,339,057 | 1,344,212
Change 4.2% 0.0% 0.0% 0.0% 0.2% -0.2% 0.2% 0.2% 0.3% 0.4%
Cumulative from 2000 4.2% 4.2% 4.1% 4.2% 4.4% 4.2% 4.4% 4.7% 5.0% 5.4%

Source?: Census, 2000
Source?: Census, 2019
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Table 4.11.3-2: Population Projections to 2034

Observed Projected Percent change from previous period VOl PEeEE
Change
2014- 2019- 2024- 2029-
2014 2019 2024 2029 2034 2019 202 2029 2034 2014-2034
ég‘g;‘t’;cogg'” 107,408 108,061 108,304 108,118 107,433 0.6% 0.2% -0.2% -0.6% 0.0%
Ui 1 3.906 4011 4,099 4172 4224 2.7% 2.2% 1.8% 1.2% 8.1%
Durham
I?S"k‘)’g‘n"f 8.880 8.808 8.706 8,568 8.392 -0.8% -1.2% -1.6% 2.1% -5.5%
ggumnt;f/”a”d 287,875 201,783 294,589 205 441 294,431 1.4% 1.0% 0.3% -0.3% 2.3%
Town of 20425 20,370 20.207 19.906 19.479 -0.3% -0.8% -1.5% 2.1% -4.6%
Brunswick
gi%?]‘i;hoc 35,063 35,598 35.926 36,005 35,869 1.5% 0.9% 0.2% -0.4% 2.3%
Town of 8.720 8.844 8.924 8.942 8.906 1.4% 0.9% 0.2% -0.4% 2.1%
Topsham
State of Maine | 1,330,256 | 1,332,944 | 1,330,903 | 1.322,023 | 1,305910 | 0.2% -0.2% 0.7% -1.2% -1.8%

Source: OPM, 2016
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Table 4.11.4-1: Income and Poverty, 2018

Androscoggin | Town of | Town of | Cumberland Town of Sagadahoc | Town of State of
County Durham Lisbon County Brunswick County Topsham Maine
Total households 45,491 1,592 3,642 119,717 8,505 15,833 3,796 556,955
Average household size! 2.37 2.57 2.43 2.32 2.19 2.32 2.32 2.32
Median household income $51,412 $73,030 | $56,369 $69,708 $60,326 $62,131 $74,653 $49,331
Percentage of State 104.2% 148.0% 114.3% 141.3% 122.3% 125.9% 151.3% 100.0%
Percentage of U.S.? 85.3% 121.1% 93.5% 115.6% 100.1% 103.0% 123.8% 81.8%
Per capita income $27,231 $35,678 | $26,767 $38,644 $36,343 $34,432 $32,869 $31,253
Percentage of State 87.1% 114.2% 85.6% 123.6% 116.3% 110.2% 105.2% 100.0%
Percentage of U.S.2 83.5% 109.4% 82.1% 118.5% 111.4% 105.6% 100.8% 95.8%
Poverty Status: All People 13.20% 4.40% 8.50% 9.70% 10.20% 9.80% 7.40% 12.50%
;fs‘ferty Status: Under 18 17.70% 800% | 1050% |  11.20% 8.70% 1570% | 16.30% | 16.30%
Poverty Status: 18-64 years 13.0% 4.3% 7.8% 9.8% 12.4% 9.2% 5.7% 12.4%
E\‘j;’frty Status: 65 yrs. & 8.3% 1.3% 9.2% 7.9% 5.6% 5.9% 5.0% 8.8%

Source: Census, 2018
1 Source: Census, 2019

2 US Median Household Income: $60,293
3 US Per Capita Income: $32,621
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Table 4.11.5-1: Labor Force and Unemployment, 2018

Androscoggin | Townof | Townof | Cumberland Town of Sagadahoc Town of State of

County Durham Lisbon County Brunswick County Topsham Maine

Labor Force 56,687 2,257 4,726 167,360 10,981 18,982 4,767 699,180
Unemployment 4.6% 1.1% 3.6% 3.4% 4.1% 2.6% 1.3% 4.6%

Source: Census, 2018
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Table 4.11.5-2: Industry and Occupation for Civilian Population 16 years and over, 2018

Androscoggin | Town of Town of | Cumberland Town of Sagadahoc Town of State of
County Durham Lisbon County Brunswick County Topsham Maine

Occupation
L\ﬂi""e“nacgee’gfgﬁ'tsbus'”ess' 33.9% 41.4% 28.8% 45.9% 47.5% 38.1% 41.5% 37.2%
Service 19.2% 13.4% 20.5% 16.2% 14.7% 17.1% 17.2% 18.2%
Sales & office 22.7% 22.1% 25.7% 22.4% 20.3% 18.8% 22.1% 22.0%
';'Oarf;‘trfu'crt?;ﬂ“:g:isr']tenance 9.3% 8.3% 12.1% 6.7% 8.5% 14.3% 9.1% 10.6%
;r;’t‘ifi‘;tl'?;‘é\t/ﬁ?po“at'°”’ 14.9% 14.7% 13.0% 8.8% 9.2% 11.8% 10.2% 12.0%
Industry
ﬁgg;ﬁg"ﬁﬂitfﬁéﬁ%mg 1.3% 2.4% 0.3% 1.1% 1.6% 2.6% 0.0% 2.6%
Construction 5.6% 6.4% 5.7% 5.3% 5.6% 7.7% 4.8% 6.9%
Manufacturing 11.6% 13.5% 12.6% 6.9% 7.2% 14.1% 13.4% 9.0%
Wholesale trade 1.9% 2.2% 0.7% 2.4% 1.7% 2.4% 1.5% 2.1%
Retail trade 13.5% 16.2% 18.8% 12.7% 13.6% 13.3% 14.9% 13.2%
L;ig;%%g?ggog%tm o 3.7% 3.3% 3.9% 3.4% 2.5% 2.2% 2.5% 3.8%
Information 1.8% 2.4% 2.5% 2.3% 1.4% 1.6% 0.8% 1.8%
Es'?aatgcg r'g;;‘arl""”ce real 7.2% 8.0% 5.2% 9.4% 6.5% 4.3% 4.8% 6.2%
Professional, scientific,
management, 9.7% 11.4% 8.7% 12.5% 9.7% 7.6% 7.6% 9.1%
administrative, & waste
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Androscoggin | Town of Town of | Cumberland Town of Sagadahoc Town of State of
County Durham Lisbon County Brunswick County Topsham Maine

management services
Educational, health & 27.8% 24.4% 25.3% 27.2% 34.1% 24.7% 29.3% 27.7%
social services
Arts, entertainment,
recreation, 8.0% 4.1% 6.5% 9.6% 10.5% 9.2% 8.6% 8.9%
accommodation & food
services
Other services (except 4.6% 3.1% 5.5% 4.7% 4.0% 4.4% 3.3% 4.6%
public administration)
Public administration 3.2% 2.6% 4.3% 2.6% 1.6% 6.0% 8.5% 4.1%

Source: Census, 2018
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Table 4.11.5-3: Top 10 Private Employers in Androscoggin County by Average Monthly
Employment (3™ Quarter 2019)

Employment

Rank Name Range

Business Description

General medical and surgical
hospitals

2 TD Bank N A 1,501 to 2,000 | Commercial banking

1 Central Maine Healthcare Corp 2,001 to 2,500

3 St Mary's Regional Medical Ctr 1,001 to 1,500 General medical and surgical

hospitals

4 | Wal-Mart/ Sam's Club 1,001 to 1,500 | Varehouse clubs and
supercenters

5 Bates College 501 to 1,000 Colleges and universities

6 Murphy Homes Inc, John F 501 to 1,000 R_eS|d_e_nt|aI developmental
disability homes

7 Hannaford Bros Co 1 to 500 Supermarkets and other
grocery stores

8 L.L. Bean, Inc. 1 to 500 Mail-order houses

9 Tambrands Inc. 1 to 500 Laminated plastics plate,
sheet, and shapes

10 Pioneer Plastics Corporation 1 to 500 Sanitary paper product

manufacturing

Source: MaineDOL, 2019
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Table 4.11.5-4: Top 10 Private Employers in Cumberland County by Average Monthly

Employment (3™ Quarter 2019)

Employment . —
Rank Name Range Business Description
1 | MaineHealth 11,001 to 11,500 | Seneral medical and surgical
hospitals
2 L.L. Bean, Inc. 3,501 to 4,000 Mail-order houses
3 Unum Provident 2,501 to 3,000 Direct life insurance carriers
4 Hannaford Bros Co 2,501 to 3,000 Supermarkets and other
grocery stores
5 Mercy Hospital 1,001 to 1,500 E;ene_ral medical and surgical
ospitals
6 Mid Coast Hospital 1,001 to 1,500 Gene_ral medical and surgical
hospitals
7 | WEXLLC 1,001t0 1,500 | Financial transaction
processing and clearing
8 Idexx Laboratories Inc. 1,001 to 1,500 Pharmaceut_lcal preparation
manufacturing
9 Bowdoin College 1,001 to 1,500 Colleges and universities
10 TDBankN A 1,001 to 1,500 Commercial banking

Source: MaineDOL, 2019
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Table 4.11.5-5: Top 10 Private Employers in Sagadahoc County by Average Monthly
Employment (3™ Quarter 2019)

Employment . _—
Rank Name Range Business Description

1 Bath Iron Works Corporation 5,501 to 6,000 Ship building and repairing

2 Crooker Construction LLC 1 to 500 nghway: street, and bridge
construction

3 Reed & Reed Inc. 1 to 500 nghway: street, and bridge
construction

4 Hannaford Bros Co 1 to 500 Supermarkets and other
grocery stores

5 Target Corporation 1 to 500 Discount department stores

6 Grace Management Inc. 1 to 500 Contlnumg care retirement
communities

7 Bath Area Family YMCA 1 to 500 Civic and social organizations

8 Shaws Supermarkets Inc. 1 to 500 Supermarkets and other
grocery stores

9 Sebasco Harbor Resort LLC 1 to 500 HOFGIS and motels, except
casino hotels

10 Home Depot USA Inc. 1 to 500 Home centers

10 Compute_r Sciences 1 10 500 Computer faC|I|t|§s

Corporation management services

Source: MaineDOL, 2019
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412 Tribal Resources (18 C.F.R. § 5.6(d)(3)(xii))

Federally recognized Indian tribes within Maine that may attach religious and cultural significance
to historic properties in the Project vicinity include:

Aroostook Band of Micmacs

Houlton Band of Maliseet Indians
Passamaquoddy Tribe of Indian Township
Passamaquoddy Tribe of Pleasant Point

Penobscot Nation

At this time, the Licensee is unaware of any tribal resources in the Project vicinity. Per 18 C.F.R.
85.7 of the ILP regulations, FERC will hold a tribal consultation meeting no later than 30 days
following filing of the NOI with any Indian tribe with potential to be affected by the future license
application, if such Indian tribes agree to such a meeting.
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5 PRELIMINARY ISSUES AND STUDIES LIST

This section identifies preliminary issues pertaining to the Project’s continued operation based upon
the existing resource information summarized in Section 4 and in consultation with state and federal
resource agencies. For the purposes of this PAD, Project issues are considered any new changes to
the natural and human environment attributable to licensing the continued operation of the Project.

Identification of issues is a key step in the relicensing process because any specific concerns or
guestions arising from the proposed continued operation of the Project may need to be addressed
in the context of the relicensing proceeding. BB2H has preliminarily identified the issues that have
a nexus to licensing the continued operation of the Project. The list of issues is not final, given that
the agencies and other interested parties have not had the opportunity to review this PAD. Within
60 days of the filing of this PAD, FERC will issue SD1, which will include identification of
preliminary issues as well as additional information relevant to the licensing process. Within 30
days of the issuance of SD1, FERC will hold its Scoping Meeting and Site Visit after which time
stakeholders will have 30 days to file comments on the PAD and request studies.

5.1 Issues Pertaining to the Identified Resources

511 Geology and Soils

BB2H will continue to operate the Project as currently licensed. There are no changes to inundation
levels or hydrologic patterns. Per the 1998 Order Amending License, the Licensee conducted three
consecutive years’ worth of shoreline erosion surveys along the impoundment to document
incidences of erosion after raising the impoundment level. The reports indicated that raising the
impoundment elevation did not cause any erosion or significant bank failures (see Section 4.2.5).
No existing issues related to geology and soils have been identified.

5.1.2 Water Resources

BB2H will continue to operate the Project as currently licensed, with no proposed changes to
hydrologic patterns. Historic water quality data collected in the Project vicinity indicates that the
Project currently meets water quality standards. No existing issues related to water resources have
been identified.

5.1.3 Agquatic Resources

The Project is operated primarily as a run-of-river facility relative to pond levels and discharges
below the Project, which have negligible effects on aquatic habitat above and below the Project.
The Licensee is not currently proposing any changes to its existing operations for the next license
term; therefore, continued operations are expected to provide and maintain aquatic habitats in
support of the existing fish and aquatic resources in the Project Area. The Licensee is required to
release specific amounts of water into the bypass reach for the protection and enhancement of
aquatic resources, including the federally endangered Atlantic Salmon, for which there has been
extensive collaboration and formal consultation with resource agencies to develop appropriate
mitigation measures for this species.

The Worumbo Dam, like all mainstem river dams, presents a barrier to upstream and downstream
migration of fish species. On this portion of the Androscoggin River, the primary effects would be
on diadromous species including Atlantic Salmon, American Shad, river herring, and American
Eel. Upstream passage effectiveness for these species has not been studied, though it is important
to put each species into context:
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e Atlantic Salmon: Too few adult salmon have returned to the Androscoggin River to study
upstream passage. If enough salmon returned, an upstream passage study would be
triggered by the final SPP that was incorporated into the current license.

e American Shad: Few shad have been reaching the Project tailrace due to poor passage rates
at downstream dams. Additionally, even upon passing, their access to spawning and rearing
habitat upstream of the Project would be limited unless additional measures are taken to
improve passage at dams upstream of the Worumbo Project.

e River herring: The Project has passed more river herring than any other species. However,
similar to shad, river herring are also impeded by downstream dams that would preclude
them from reaching the Project, and by dams upstream of the Worumbo Project that would
prevent them from accessing the majority of their historical spawning and rearing habitat.

o American Eel: The Project currently operates the only upstream eel passage facility on the
Lower Androscoggin River, and has done so since 2012. Eels were documented in 2006 in
the Androscoggin River as far upstream as Gulf Island Dam (nearly 19 miles upstream of
the Worumbo Project) despite no existing upstream eel passage facilities on the river at
that time. Though eels are known to pass dams via routes other than those provided for
passage, the facility at the Worumbo Project provides eels with a route of passage over the
spillway.

For downstream passage of diadromous species, the Licensee studied salmon smolt passage
through the Project and found survival to be relatively high. Based on those studies, further
measures have been taken at the Project that would result in high smolt survival. These measures
were mandated by NMFS in the Reasonable Prudent Measures and Terms and Conditions of the
2017 Biological Opinion and were incorporated into the current Project license. Further study of
downstream passage of smolts is governed by the final SPP. Too few adult salmon have returned
to the Androscoggin River (and passed upstream of Worumbo) to trigger further downstream
passage studies of smolts. Though these measures were developed primarily in the context of
Atlantic Salmon, the downstream passage measures at the Project extend to each of the other
diadromous species as well by providing alternative routes of downstream passage near the Project
intakes and over the spillway area for the duration of their primary emigration seasons.

The Licensee proposes no changes to operation at the Project and is therefore proposing to continue
with operations developed in accordance with the final SPP and the terms of the current license.
This includes the current upstream and downstream passage measures, bypass flows, and potential
for future studies that would be triggered by sufficient numbers of adult Atlantic Salmon returning
to the Androscoggin River.

5.1.4 Wildlife and Botanical Resources

BB2H is not proposing any new construction, ground-disturbing activity, or change in operation
that would affect wildlife and botanical resources. No existing issues pertaining to wildlife and
botanical resources have been identified.

515 Wetland, Riparian, and Littoral Habitat

BB2H will continue to operate the Project as currently licensed. There are no changes to inundation
levels or hydrologic patterns. No existing issues related to wetlands, riparian areas, or littoral habitat
have been identified.
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5.1.6 Threatened and Endangered Species

With regard to the federally endangered Atlantic Salmon, Project effects have been well
documented and addressed through several avenues, including scientific studies, draft Biological
Assessments, development of the final SPP, and a Biological Opinion issued by NMFS in 2017.
The current operations, as amended, may adversely affect but is not likely to jeopardize the
continued existence of the Gulf of Maine Distinct Population Segment of Atlantic Salmon (NMFS,
2017). The Licensee proposes no changes to operation at the Project and is therefore proposing to
continue with operations developed in accordance with the final SPP and the terms of the current
license. This includes the current upstream and downstream passage measures, bypass flows, and
potential for future studies that would be triggered by sufficient numbers of adult Atlantic Salmon
returning to the Androscoggin River. In addition, the final SPP suggested that, despite the low
numbers of salmon, smolt passage be re-evaluated in 2025.

Regarding other potential TE species known to occur in the Project area, BB2H is not proposing
any new construction, ground-disturbing activity, or change in operation that would affect TE
resources.

5.1.7 Recreation and Land Use

BB2H is not proposing any new recreation facilities. Access to Project waters upstream and
downstream are already provided by existing Project and non-Project facilities. Per FERC’s 2016
Environmental Inspection Report, the Project provides recreational access relative to the size of the
Project lands and waters, and all Project recreation facilities were found to be accessible and
properly maintained (FERC, 2016).

As previously discussed, BB2H intends to file a non-capacity license amendment in the near future
clarifying the Lisbon Falls Fishing Park within the Project boundary. With the modification of the
boundary, the Licensee would assume responsibility for the continued operation and maintenance
of the Fishing Park. A recreational use and public access study including the facility was conducted
in 2019 as part of the Pejepscot Project relicensing process. The study found that the site has ample
capacity to meet recreational demand. A site condition assessment conducted as part of the study
found the site to be in fair condition. The gravel parking area was generally flat and exhibited only
minor gravel fill deposits and depressions. The gravel path was firm and evenly graded, although
vegetation was encroaching on access paths. The wooden staircase leading to the shoreline was in
serviceable condition with minor graffiti and settlement. Signage at the site was in good condition,
although the entrance sign has minor graffiti and the Part 8 sign currently identifies the site as
belonging to Brookfield Renewable as part of the Pejepscot Project (Topsham Hydro, 2020). To
address these issues, BB2H proposes to trim vegetation encroaching on the access path, remove
graffiti from the entrance sign and wooden staircase, and install a Part 8-compliant sign identifying
the site as a Worumbo Project recreation facility. In addition, BB2H proposes to install signage at
the site clarifying the portage trail route and put-in areas.

5.1.8  Aesthetic Resources

BB2H is not proposing any new construction, ground-disturbing activity, or change in operation
that would affect aesthetic resources. No existing issues pertaining to aesthetic resources have been
identified.
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5.1.9 Cultural Resources

BB2H is not proposing any new construction, ground-disturbing activity, or change in operation
that would affect cultural resources. In addition, per the 1998 Order Amending License, the
Licensee conducted three consecutive years’ worth of shoreline erosion surveys along the
impoundment to document incidences of erosion after raising the impoundment level. The reports
indicated that raising the impoundment elevation did not cause any erosion or significant bank
failures (see Section 4.2.5).

No known or expected historic archaeological sites or historic architectural properties are in the
vicinity of the Project. The site of the Project was once part of the historic Worumbo Mill Complex,
but the complex no longer possesses its historic integrity and has been delisted from the National
Register. Due to these factors, the Project is unlikely to have any effect on historic archaeological
sites or historic architectural properties.

5.1.10 Socioeconomic Resources

BB2H is not proposing any change in operation that would affect socioeconomic resources. No
existing issues pertaining to socioeconomic resources have been identified.

5.1.11 Tribal Resources

BB2H is not proposing any new construction, ground-disturbing activity, or change in operation
that would affect tribal resources. No existing issues pertaining to tribal resources have been
identified.

5.2 Potential Studies or Information Gathering

BB2H is not proposing any resource studies for the relicensing at this time. BB2H will consult with
resource agencies, Indian tribes, and other relicensing participants pursuant to the process defined
in the ILP to identify potential studies needed to obtain additional information regarding resource
areas of interest.

BB2H respectfully requests that interested parties requesting a study to be performed use the ILP
study request guidelines, as set forth by the Commission at 18 C.F.R. 85.9(b) and outlined below.
BB2H believes that the study requests that address the criteria outlined below will better define the
resource issues and provide for more effective studies that will better serve all parties throughout
the relicensing process:

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 on the resource to be studied,
and how the study results would inform the development of license requirements;
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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 considerations of level of effort and cost, as applicable, any why any proposed
alternative studies would not be sufficient to meet the stated information needs.

5.3 Potentially Relevant Qualifying Federal and State or Tribal Comprehensive
Waterway Plans

Based on FERCs 2019 revised list of comprehensive plans for Maine the following plans may be
relevant to the Project:

Atlantic States Marine Fisheries Commission. 1999. Amendment 1 to the Interstate Fishery
Management Plan for shad and river herring. (Report No. 35). April 1999.

Atlantic States Marine Fisheries Commission. 2000. Interstate Fishery Management Plan for
American eel (Anguilla rostrata). (Report No. 36). April 2000.

Atlantic States Marine Fisheries Commission. 2000. Technical Addendum 1 to Amendment 1 of
the Interstate Fishery Management Plan for shad and river herring. February 9, 2000.

Atlantic States Marine Fisheries Commission. 2008. Amendment 2 to the Interstate Fishery
Management Plan for American eel. Arlington, Virginia. October 2008.

Atlantic States Marine Fisheries Commission. 2009. Amendment 2 to the Interstate Fishery
Management Plan for shad and river herring, Arlington, Virginia. May 2009.

Atlantic States Marine Fisheries Commission. 2010. Amendment 3 to the Interstate Fishery
Management Plan for shad and river herring, Arlington, Virginia. February 2010.

Atlantic States Marine Fisheries Commission. 2013. Amendment 3 to the Interstate Fishery
Management Plan for American eel. Arlington, Virginia. August 2013.

Atlantic States Marine Fisheries Commission. 2014. Amendment 4 to the Interstate Fishery
Management Plan for American eel. Arlington, Virginia. October 2014.

Maine Atlantic Sea-Run Salmon Commission. 1984. Strategic plan for management of Atlantic
salmon in the State of Maine. Augusta, Maine. July 1984.

Maine Bureau of Parks & Lands (BPL). 2019. Maine State Comprehensive Outdoor Recreation
Plan 2020-2024. December 2019. [Online] URL:
https://www.maine.gov/dacf/parks/publications_maps/docs/2020 ME_SCORP final_1 2

2020.pdf. Accessed 10/21/2020.

Maine Department of Conservation. 1982. Maine Rivers Study-final report. Augusta, Maine.
May 1982.

Maine State Planning Office. 1987. Maine Comprehensive Rivers Management Plan Vols 1-3.
Augusta, Maine. May 1987.

Maine State Planning Office. 1992. Maine Comprehensive Rivers Management Plan. Volume 4.
Augusta, Maine. December 1992.
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National Marine Fisheries Service. 1998. Final Amendment #11 to the Northeast Multi-species
Fishery Management Plan; Amendment #9 to the Atlantic sea scallop Fishery
Management Plan; Amendment #1 to the monkfish Fishery Management Plan;
Amendment #1 to the Atlantic salmon Fishery Management Plan; and Components of the
Proposed Atlantic herring Fishery Management Plan for Essential Fish Habitat. Volume
1. October 7, 1998.

National Marine Fisheries Service. 2018. Recovery Plan for the Gulf of Maine Distinct
Population Segment of Atlantic Salmon. Hadley, Massachusetts. January 2019.

National Park Service. 1993. The Nationwide Rivers Inventory. Department of the Interior,
Washington, D.C.

U.S. Fish and Wildlife Service. 1989. Atlantic salmon restoration in New England: Final
environmental impact statement 1989-2021. Department of the Interior, Newton Corner,
Massachusetts. May 1989.

U.S. Fish and Wildlife Service. n.d. Fisheries USA: the recreational fisheries policy of the U.S.
Fish and Wildlife Service. Washington, D.C.

U.S. Fish and Wildlife Service. Canadian Wildlife Service. 1986. North American waterfowl
management plan. Department of the Interior. Environment Canada. May 1986.

U.S. Fish and Wildlife Service. Maine Department of Inland Fisheries and Wildlife. Maine
Atlantic Sea Run Salmon Commission. Maine Department of Marine Resources. 1987.
Saco River strategic plan for fisheries management. Department of the Interior, Laconia,
New Hampshire. January 1987.

5.4 Potentially Relevant Resource Management Plans

Maine Bureau of Parks and Lands. 2020. Maine State Comprehensive Outdoor Recreation Plan
(SCORP).

Maine Department of Inland Fisheries & Wildlife. 2015. Maine’s State Wildlife Action Plan.
Maine Department of Inland Fisheries & Wildlife, Augusta, ME.

Maine Department of Marine Resources and Maine Department of Inland Fisheries and Wildlife.
2017. Draft Fisheries Management Plan for the Lower Androscoggin River, Little
Androscoggin River and Sabattus River.
https://www.auburnmaine.gov/CMSContent/Planning/Rivers_and_Hydropower/11 2017
%20D0cs/2017%20Draft%20Fisheries%20Management%20Plan%20for%20the%20L ow
er%20Andro,%20L ittle%20Andro%20and%20Sabattus%20Rivers.pdf. Accessed
October 2020.

NOAA Fisheries. 2020. Androscoggin River Watershed Comprehensive Plan for Diadromous
Fish. Greater Atlantic Region Policy Series 20-01. NOAA Fisheries Greater Atlantic
Regional Fisheries Office -
https://www.greateratlantic.fisheries.noaa.gov/policyseries/index.php/GARPS/article/vie
w/20/15. Accessed October 2020.
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This appendix constitutes Critical Energy Infrastructure Information (CEII) in accordance with 18
C.F.R. § 388.113(c) and has been removed from the public version of this PAD.

The material is contained in Volume 2 (CEII), the non-public version filed with the Commission.

Procedures for obtaining access to CEIl may be found at 18 C.F.R. § 388.113.
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UNITED STATES
FEDERAL ENERGY REGULATORY COMMISSION
Miller Hydro Group, Inc. ) Project No. 3428-001
) N

OCRDER ISSUING LICENSE (MAJOR)
t Tecued DOComier <49, 1985 )

Miller Hydro Group, Inc. (Applicant) filed on February 25,
1983, an application fcor license under Part 1 of the Federal Power
Act (Act) to construct, operate, and maintain the Worumbo Proiect
No. 3428. The proiect is located on the Androscoggin River, a
navigable waterway of the United States, in Androscoggin County,

Maine. 1/

Motice of the application has been published and comments have
been received from interested Federal, State, and local agencies,
None of the agencies objected to issuance of the license. The
Androscoggin Water Puwer (Company was granted intervention.

T A

Protest

Androsceggin Water Power Company (Androscoggin) tiled a
protest on March 30, 1984, against the Applicant's extensive tail-
race excavation. The purpose of the tailrace excavation was to
increase the head for the Worumbo PrOJect. Androscoggin argued
that the tailrace excavaticn Would have an adaverse impact on its
licensed Pejepscot Project No. 4784, located 3.3 miles dowrnstream
from the Worumbo Project. On December 10, 1984. the Applicarnt and
Androscoggin jointly filed a settlement agreement. The settlement
agreement resolved the concerns of Androscoggin by allowing the
Applicant, subject to Commission approval, to construct the Worumbo
Project in a manner such that the normal tailwater elevation would
not be below 67.5 feet m.s.1. 2/

i/ Public Service Company of New Hampshire, Project iNo. 2288,

2/ As part of the settlement agreement, Androscoggin Water
rower Company filed, on December 10, 1984, an application
for amendment of license for the Pejepscot Project

No. 4784-007. Androscoqgin proposed, in its December 10,
1984, filing, to increase the water surtace elevation to
The granting of this order in no way rules on the merits
67.5 feet m.s.1. by installing 3-foot~high crest gates.
The granting of this order in no way gyules on the merits
of Androsccggin's application, which %ill be acted upon by
separate order.

$6 010 30326 e o
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Safety and Adequacy

L e ———————

The New York Regional Office's pre-license inspection report
dated September 27, 1983, classifies the dam as having significant
hazard potential. The rehabilitated and proposed gections of the
dam would be stablie under normal and extreme loading conditions.

The spiliway capacity would be improved by replacing the east
section of the dam. The dam would be inundated during large floods
and even if it failed, it would not significantly increase the flow
downstream. The project would be safe and adequate upon compliance
with the terms of the license. :

Economic Feasibility

The proposed project would have an installed generating
capacity of 14 MW and would generate an estimated 79,000,000 kWh
annually. 3/ The Applicant expects to utilize about 5,000,000 kwh
in its mill operations. The remaining power would be sold to Central
Maine Power Company, a local utilicty, for transmission and digstribu-
tion. The project is economically feasible based on the annual value
of the power that would be used and the power that will be sold at
avoided cost to Central Maine pPower Company.

Erosion and Sedimentation

Placement and removal of the cofferdams, excavation of rock
and soil, disposal of spoil, and other soil~disturbing construction
activities would result in unavoidable, localized, temporary increases
of erosion and sedimentation, The Maine Department of Environmental
Protection (DEP) is concerned about project-related erosion and sedi-
mentation, and has conditioned the Section 40] water quality certifi-
cate to require DEP review and approval of specific erosion and
sediment control plans prior to project construction.

The Applicant proposes to follow DEP and Soil Conservation
Service guidelines in preparing and implementing eroision and sediment
control measures, but has not prepared a specific control plan.
Suitable design standards and construction techniques are currently

/ The proposed project generating 79,000,000 kiWwh annually woulc
utilize a renewable resource that will save the eqguivalent ot
approximately 129,718 barrels of oil or 36,577 tons of coal
per year.

liu\’
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avaiiable that will adeqQuately control project-related erosion

and sedimentation if implemented in conjunction with the Applicant's
proposed mitigation. Article 29 requires the Licensee to consult
with DEP and other appropriate resource agencies in preparing and
implementing an ercsion and sediment control plan for the project,

The DEP, Maine Department of Marine Rescources (DMR), and
the U.5. Fish and Wildliife Service (FWS) state that the Applicant
should provide an instantaneous minimum flow of 1,685 cubic feet
per second {cfs) or inflow to the project impoundment, whichever
is less, below the project and a minimum flow from the project dam
cof sufficient guantiiy Lo meintain the water guality and f£ish habi-
tat in the segment of river between the dam and the new powerhouse,
The Applicant proposes tc operate the project in a run-of-river
mode and to provide the recommended 1,685-cfs minimum flow, or
inflow to the reservoir, whichever is less, below the project.

The Applicant proposes to release a minimum flow of 25 cfs from
the dam to maintain existing habitat for resident and anadromous fish
The Applicant, however, recognizes that the 25-cfs release from the

-

| Minimum Flows
a

s

’ dam is a minimum that may have to be augmented seascnally to main-
tain adeguate water quality conditions in the bypassed reach. The
Applicant, FWS, DEP, and DMR agree that the adequacy of the 25-cfs
release and any need for augmentation of that flow should be assessed

- following project construction.

By operating the project in a run-of-river mode, inflow to the
project impoundment, less any process water, is instantanecusly passed
downstream, thereby eliminating the need to establish a minimum flow
_ helow the project. Article 30 requires the project to be operated
- run-ocf~river.

To protect fish habitat in the bypassed reach of river,
Article 31 provides for a minimum flow release of 25 cfs, from the
dam while Article 32 requires the Licensee to conduct a study to
assess the impact of various flows on fish habitat in the bypassed
reach and the need for modification of the 25-cfs minimum release
requirement to maintain fish habitat.

Cumulative Impacts on Dissolved Oxygen

The Department of the Interior (Interior) states that data
contained in the application shows that dissolved oxygen (DO}
levels are lower in the Androscoggin River upstream of the project
area, particularly above the Lewiston Falls Project (FERC No. 2302)
and that spill at the upstream Lewiston Falls Project results in an
increase of 2 to 3 milligrams per liter in the DO concentration of
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the Androscoggin River belcw Lewiston Falls. The licensee for the
lLewiston Falls Project ie proposing to increase that project's
generating capacity. Interior states that such an action could
affect the DO level of the Worumbo impoundment and recommends that
the impacts of this potential loss of aeraition at the Lewiston
Falls Project be assessed along with the impacts on DO rrom other
proposed or existing projects in the basin. The DMR expresses
similar concerns.

Current hydropower operation at the Lewiston Falls and Worumbo
Projects maintains DO levels downstream from the projects weill
above State water gquality standards because the spillage or leakage
nf avecece Flow at thaose farilities aerates the water. Iincreasina
the generating capacities of these projects and thereby reducing
asration, could adversely impact downstream DO levels. Lilicensees
must maintain the current levels of aeration, either by increasing
spill during critical low~-flow periods or by other means, to ensure
That no Sumuoiziive aGUerySe 1MDAc(s WOULG OCCULD 10 Lh€ W regime i
the lower Androscogqln River that could impact water quality improve-
ment and fisii restoration goais. Article 33 requires that a water
quality maintenance plan be ceveloned,

Fish Passage Facilities

An anadromous fish restoration program for the Androscoggin
River is currently being undertaken by the State of Maine. Conse-
quently,. the Natinnal Marine Fisheries Service, FWS, DEP. ana DMR
stipulate that upstream and downstream fish passage facilities be
constructed concurrently with the development of the proposed
project, The Applicant states that upstream and downstream fish

passage facilities will be provided at the powerhouse.

The Applicant has provided conceptual fish passage rfacility
plans developed after consultation with the fishery resource agen-
cies and incorporating their suggestions into the design. The
Applicant has also provided a plan of operation for the passage
facilities. The operation plan notes that the operation of the
existing fi-h passage facilities at the Brunswick-Topsham Hydro-
electric Project {(FERC MNo. 2284), located approximately 8 miles
downstream of the Worumbo Project, will be the basis for the
operation of the fish passage facilities at the Worumbo Project.

Upstream and downstream fish passage facilities should be
constructed concurrently with the propesed redevelopment at the
Worumbo Project. Article 34 requires the Licensee to submit
functional design drawings prior to construction of fish passage

facilities.
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The Atlantic Sea Run Salmcn Commission and DMR express con-
cern that [ish migrating upstream may be trapped in the bypassed
river segment and that additicnal fish passage facilities may
consequently be needed at the Worumbo Dam. Surk entrarmment would
deiay or prevenct anadromous fish from reaching spawning areas, and
would adversely affect the success of the anadromous fish restora-
tion nrogram  Therefore, Article 35 rveguires tne Licensee to
provide a plan for assessing the operation of both the upstream and
downstream fish passage facilities, to include assessing the need
for additional facilities at the project dam.

Cultural Resources

Article 36 requires the protection of archeological
i Slceb in the event that such sites are discovered dur-
ruction and in the event of any future construction at the
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The Appliicant proposes to develop, in conjunction with the Tcwn
of Lisbon {Town), & boat launchinag. picnicking, and parkinag facilitey
near the upstream end of the reservoir. The commenting agencies
concur with the Applicantfs proposed recreatiocnal development. The
construction of this farility is a condition of the project's water
quality certification issued by DEP.

S NS 5 S INAKS C | KIS N, N P N P E—

The Applicant staies itnat 1t wiil make the necessary arrange-
ments to provide and install the beat launching ramp. The Town
advises that it will provide the parking area and will assume both
the title and operational responsibility for the entire launching
facility upon its completion. Construction of the proposed facility
will be completed by September of 1987. Article 37 requires the
Licensee to design, construct, operate, and maintain, or arrange
for the design, construction, operation, and maintenance of a boat
launching facility with parking and picnic areas near the upstream
end of the Worumbo impcundment and to file with the Commission
as-built drawings of the facility.

The Town recommends that fisherman access to the tailrace area
of the project be maintained, but not promoted due to safety consi-
derations. The Applicant concurs with the Town's recommendation.
Article 18 requires the Licensee to maintain free public access to
project lands and water within the limitations of public safety.

OTHER ENVIRONMENTAL CONCERNE

Water quality certification, as required by Section 401 of
the Clean Water Act, was granted for the proposed project by DEP

g —
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on June 14, 1985, No Federally listed threatened or endangered
species or critical hahitat, cr sites listed on or eligibie for
listing on the National Register of Historic Places will be atffected
by the project.

FINDING OF 1O SIGNIFICANT IMPACT

Construction activities will cause localized soil erosion,
remporary increases in the turbidity of the Androscoggin River,
and temporary increases in sedimentation., The increased turbidity
and sedimentation, the construction of cofferdams, and excavation
in the river channel will impact fish populations temporarily.
Wildlife will avoid the Worumbo Dam area gduring the construction
period, and there will be a minor adverse impact on the visual
quality of the Worumbo Mi1ll area ang recreational uses 0of nearby
lands and waters, The development of a plan to maintain the current
level of aeration at the project will ensure that no cumulative
adverse impacts occur to the DO regime of the lower Androscoggin
River.

In accordance with the National Environmental Policy Act of
1969, an Environmental Assessment was prepared for the Worumbo
Project (FERC No. 3428). 4/ ©On the basis of the record and of
Staff's independent envircamental analysis, issuance of a license
for the project, as conditioned herein, will not constitute a major
Federal action significantly atfecting the gquality of the human
environment.

License Term

The proposed development ot this project using an existing dam
is similar to the relicensing of an existing licensed project at
which a moderate amount 0of new development is proposed; therefore,
consistent with the Commission's policy, a 40-year license term is
reasonable in this instance. 5/

Other Aspects of Comprehensive Development

The project will make good use of the flow and fall of the
Androscoggin River, would not be in conflict with any planned or

4/ Environmental Assessment, Worumbo Project, FERC No. 3428--
Maine, Division of Ervironmental Analysis, Office of Hydropower
Licensing, Federal trergy Requlatory Commission, December 9,
1985. This document is available in the Division of Public
Information and in the Commission's public tile associated

with this proceeding.

5/ Village of Lyndcnville, 7 FERC 461,324 (1979).
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potential development, and would be best adapted to the comprehen-
sive development of the Androscoqggin River Basin for beneficial
public uses upon compliance with the terms and conditions of the
license.

The Director of the Qffice of Hydropower Licensing or the Director's
designee, under 18 C,F.R § 375.314, orders:

(A} This license is issued to Miller Hydro Group, Inc.
{Licensee) under Part I of the Federal Power Act (Act), for a
period of 40 years, effective the first day of the month in which
this order is issued, for the construction, operation, and mainte-~
nance of the Worumbo Project No. 3428 located on the Androscoggirn
River, a navigable waterway of the United States, in Androscoggin
County, HMaine., This license is subject to the terms and conditions
of the Act, which is incorporated by reference as part of this
license, and subject to the regulations the Commission issues under
the provisions of the Act.

(B) The Worumbo Prcject No. 3428 would consist of:

(1) All lands, to the extent of the Licensee's interests in
those lands, constituting the preject area and enclosed by the
project boundary. The project area and boundary are shown and
described by a certain exhibit that forms part of the application
for license and that is designated and described as:

Exhibit FERC No. 3428- Showing
G-1 12 General Map - Flowage, Dam
and Powerhouse Area
G-2 13 Cetail Map - Dam and Powerhouse
Area
G-3 14 General! Map - Transmission System

{2) Project works consisting of:

{l) an existing dam/uncontrolled spillway consisting of:
{a) a 260-foot-long, l12-foot-high rock-filled timber crib dam on
the east side, crest elevation of 97.0 feet m.s.l. to be replaced
with a new concrete spillway, two new stop log gates, and a new
intake structure; (b} a 17-foot-high, S520-foot-long rock-filled
timber crib dam on the west side, including a 170-fcot length
reinforced by a concrete face, at a crest elevation of 97.0 feet
m.s.1l.; and (c) the center exposed rock ledge section including a
150-foot length of concrete dike with a maximum height of 4 feet
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and a crest elevation of 97.0 feet m.s.l.; (2) a 180-acre reservoir
at elevation 97.0 feet m.s.l. with no usable storage capacity; (3)

a 400-foot-long forebay; (4) a powerhouse located on the west
iriver) side of the Worumbo Mill containing three turbinegenerators
with a total rated capacity of 14 MW; (5) a 450-foot-long tailrace
channel: (6) a 4,000-f00t-]0ng_. 14 . 85~«kV trancmicginn lina,; {7} ¢ho
20 MVA 12.47/34.5-kV step-up transformer; (8) the 12.47-kV generator
leads; and (9) appurtenant facilities.

The location, nature, and character of these project works are
generally shown and described by the exhibit cited above ard more
specifically shown and described by certain other exhibits that also
form a part of the application for license and that are designated
and described as:

Exhibit A - Section 3.1

Exhibit reRC No. 3428- Showing

F-1 1 Site Plan ~- Existing & New
Development

F-2 2 Dam - Plan, Elevation & Sections

F-3 3 Powerhouse Logitudinal Section

F-4 4 Powerhouse Floor Plan

F-5 5 Powerhouse Cross Section

F-6 6 Waterway Site Plan & Profile

F=-7 7 Forebay Intake Plan and Waterway
Sections

F-8 8 Powerhouse - Elevations

F-9 9 Section Through Forebay Wall-
East Side

F-10 10 Section Through Forebay Wall-
West Side

F-11 11 Section Through Stanchion

(3) All of the structures, fixtures, equipment, or facilities
used or useful in the operation or maintenance of the project and
located within the project voundary, all portable property that may
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be employed in connection with the proje-~t, located within or out-
side the proijiect boundary, as approved by the Commission, and ail
riparian or other rights that are necessary or appropriate in the
operation or maintenance of the project.

{C} Exhibit A {Section 3.1}, and Exhibits F and G, designatecu
in ordering paragraph (B} above, are apnnroved and made 2 part ¢f Che
license.

{D) The license for the Worumbo Project is subject to the
Terms and Conditions of License for Unconstructed Major Project
Affecting Navigable Waters (FERC Form L-4), (revised October 1975),
which are designated as Articles 1 through 28 of this license,
except for the first sentence of Article 20. This license is also
subjaect to the following additional articles.

Article 29, Licensee shall, atter consultation with the Maine
Department of Environmental Protection, Maine Department of Inland
Pisheries and wiidliife, and U.S, Fish and Wildlife Service, prepare
and file with the Commission, within 1 year from the date ot issuance
of this license, a plan to control erosion, dust, and slope stabil-
ity., and to minimize the guantity of sediment or other potential
water pollutants resulting from construction and operation of the
project, including spoil disposal areas. The plan shall also include:
descriptions and map locations of control measures; an implementation
schedule; monitoring ana maintenance programs tor project construc-
tion and coperation; and provisions for periodic review of the glan
and for making any necessary revisions to the plan. Cocumentation

ot agency consultaticn on the plan and copies of any agency comments
or recommendations shall be included in the filing.

In the event that the Licensee does not concur with any agency
recommendations, Licensee shall provide a discussion of the reasons
for not concurring, pased on actual site geological, soil, and
groundwater conditions. The Commission reserves the right to
require changes to the plan. Unless the Director, Office of Hydro-
power Licensing, directs otherwise, the Licensee may commence ground
disturbing or spoil activities at the project 90 days after filing
the above plan.

Article 30. Licensee shall operate the Worumbo Project in an
instantaneous run-of-river mode for the protection of fish ana
wildlife resources in the Androscoggin River. Licensee, in
operating the prcject in an instantaneous run-of-river mode, shall
at all times act to minimize the fluctuation of the reservoir
surface elevation, i.e., maintain discharge from the project so
that flow in the Androscoggin River, as measured immediately down-
stream from the project tailrace, approximates the instantanecus
sum of inflow to the project reservoir. Instantaneous run-of-river
operation may be temporarily modified if required by operating
emergencies beyond the control of Licensee, and rfor short periods
upon mutual agreement between Licensee and the Maine Department of
iniand FrFisneries and Wildlite.

,___.-‘.Fm|m\—ﬂu“H\mim_m
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Articlie 3i. Licensee shall discharge from the Worumbo Dam a
minimum flow of 25 cubic feet per second, as measured immediately
downstream from the dam, for the protection of fish resources.

This minimum flow may be temporarxly rodified if required
by operating emergencies beyond the control of the Licensee, as
required for the instream flow study specified by Article 32,
and for short periods upon mutual agreement amcng the Licensee,
the Maine Department of Eavironmental Protection, and the Maine
Department of Inland Fisheries and Wildlife.

Article 32. Licensee shall, after consultation with the U.S. Fish
and Wildlife Service, the Maine Department of Inland Fisheries and
Wildlife, the Maine Department of Marine Resources, and the Atlantic
Sea Run Salmon Commission, develop an instream flow study plan for
the Worumbo Project to assess the relationship of various minimum
flow releases, 1nclud1ng the minimum flow specified in Article 31,
to fish habitat in the reach of the Andranscaqqoin Bivar betwesen the
Worumbo Dam and Powerhouse. Within 14 months from the date of
issuance of this order, Licensee shall file, with copies to the
agencies consulted, the instream flow study plan and schedule for
study completion with the Commission for approval. Documentation
of agency consultation and concurrence on the study plan shall be
included in the filing.

Licensee shall conduct the instream flow study as approved by
the Commission and in accordance with the schedule. Within & months
from the date of completion of the study, Licensee shall file, with
cepies to the agencies consulted, a report on the results of the
study, and for Commission approval, recommendations for continuation
or modification of the minimum flow as deemed necessary to maintain
fish habitat belcw Worumboc Dam.

Article 33. Licensee shall, after consultation with the U.S.

Fish and Wildlife Service, the Maine Department of Environmental
Protection, the Maine Department of Inland Fisheries and Wildlife,
the Maine Department of Marine Resources, and Central Maine Power
Company, the licensee of projects upstream of the Worumbo Project,
develop a plan to maintain the dissolved oxygen (DO) concentration

in the Androscoggin River below the Worumho Project in order to
ensure that anadromous fish restoration and water quality improve-
mant goals are not compronmised by development of the Worumbo Project.
The plan should contain provision for DO monitoring during low-flow,
high temperature periods and for effectuating aeratior as necessary.
The plan shall be filed with the Commission, with copies to the
agencies and licensee consulted, within 17 months of the date of
issuance of this order. Documentation of consultation and concur-
rence on the plan shall be included in the filing. The Director,
Office of Hydropower Licensing, reserves the right to require changes
in the plan.
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Article 34. Licensee shall file for Commission anproval final
functional design drawings fcr upstream and downstream fish passage
facilities at least £0 days prior Lo the sitart of construccion ot
the facilities. Tha n]ane muetr ho nranarnA 2fbar mamanYbas e o2
the U.S. Fish and Wildlife Service, the National Marine Fisheries
Service, the Maine Department of Marine Resocurces, the Maine
Department of Inland Fisheries and Wildlife, and the Atlantic Sea
Run Salmon Commission. Letters of comment on the proposed facil-
ities from the above agencies shall be attached to the filing.
Further, Licensee shall file "as-built” drawings with the Commission
within 6 months after completion of the passage facilities.

Article 35. Licensee shall, in cooperation with the U.S. Fish and

Wildiife Service, the National Marine Fisheries Service, the Maine
Department of Marine Resources, the Maine Department of Inland

Fisheries and Wildlife, and the Atlantic Sea Run Salmon Commission,
conduct or pay for others to conduct an operational study to deter-
mins the effectiveness of the fish passage facilities requ1red by
Article 34, :‘.:..':::‘.g a S-yesarv E-Ei.'iGd fGl;Uwsuy commencement oOL pLUJ

€CciT
n. The study shall include an assessment of the incidence
e Iy

operatio

of anadromous figch being trapped in the bypassed reach of river and
Al ol £l S 3A R mama Tl e m i m Lomms s P

tine neeyd toOr &QQivTishal passage raciaities.

A report containing the resuits of the study, and recommenda-
rions for changes in operation of the fish passage facilities or the
need for additional facilities shall be filed with the Commission
for approval within 6 months following completion of the study.

The Commission reserves the right, after notice and opportunity

for hearing, to regquire reasonable changes in the fish passage
facilities and operation, to include the construction of additional
facilities as may be found necessary to maintain anadromous fish
migrations past the project.

Article 36. Licensee, prior to any future construction at the

project, shall consult with the Maine State Historic Preservation
Officer (SHPO) about the need for cultural resource survey and
salvage work. Licensee shall make available funds in a reasonable
amount for any such work as required. If any previously unrecorded
archeological or historics! sites are discovered during the course
of the construction or de  _cpmeni of any project works or other
facilities at the project, construction act1v1ty in the vicinity
shall be halted, a qualified archeologist shall te consulted to
determine the significance of the sites, and Licensee shall consult
with the SHPO to develop a mitigative plan for the prctection of
significant archeological or historical resources. If Licensee and
the SHPO cannot agree on the amount of money to be expended on
arcneological or historical work related to the project, the
Commission reserves the right to require Licensee to conduct, at
its own expense, any such work found necessary.
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Article 37. Licensee shall, after consultation with the Town of
Lisbon, design, construct, operate, and maintain: or arranae for

the design, construction, operation, and maintenance of a boat
Launcning tacility near the upstream end of the project reservoir,
to include picnicking and parking areas. Construction of the
above-named facility shall be completed by September of 1987, and
within 3 months from completion of the boat-launching facility, the
Licensee shaii file with the Commission drawings showing the design
and location of the boat launchina. picnickina. and parking facility
as built.

Article 38. The Licensee shall commence construction of project
works within 2 years from the issuance date of the license and
shall complete construction of the project within 4 years fram
the issuance date of the license,

Article 39 The Licenses shall prcvide the Commission's Regional

E‘nn'l nan fnno ('-I\HIJ‘\ :nr‘ l-ha l'\1 roactaor i II;E;A ~nF Tﬂﬂﬁqﬂ"“lf\f\f_‘ th.n-\
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"opies) of the final contract drawings and spec1f1cat;ons Eor perti-
nant features of the project, such as water retention structures.
powerhouse, and water conveyance structures, at least 60 days prior
to start of construction. The Director, Division of Inspections may
require changes in the plans and specifications to assure a safe

and adeguate project.

Article 40. The Licensee shall review and approve the design of

start of construction and shall ensure that constructicn ¢f coffer-
dams and deep excavations is consistent with the approved design.
2t least 30 days prior to start of construction of the cofferdam,
the licensee shall provide the Commission's Regional Engineer and
Director, Division of Inspections, one copy of the approved coffer-
dam construction drawings and specifications and a copy of the
letter{s) of approval.

Article 41. The Licensee shall within S0 days of completion of
construction file with the Commission for approvai by the Director,
Division of Project Management revised Exhibits A, F, and G to
describe and show the project as-built.

Article 42. The Licensee shall pay the United States the following
annual charge, effective the first day of the month in which this
order is issued:

(a) For the purpose of reimbursing the United States for the
cost of administration of Part I of the Act, a reasonable
amount as determined in accordance with the provisions of
the Commission’s regulations in effect from time to time.
The authorized installed capacity for that purpose is
18,700 horsepower.
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Article 43. Pursuant to Section 10(d) of the Act, after the first
20 years of operation of the projeci under license, a specified
reasonable rate of return upon the net investmant In the projecc
5hail ve used ror determining surplus earnings of the project for
the establishment and maintenance of amortization reserves. One
half of the project surplus earning, if any, accumulated after the
first 20 years of operation under the license, in excess of the
specified rate of return per annum ¢n the net investment, shall be
set aside in a project amortization reserve account at the end of
cach [iscal year. To the extent that there is a deficiency of
projeéect earnings below the specified rate of return per annum for
any fiscal year after the first 20 years of operation under the
license, the amount of that deficiency shall be daducted from the
amount of any surplus earnings subsequentlv accumulated, until
absorbhed. QCne=half of the remaining surplus earnings, if any,
cumulatively computed, shall be set aside in the project amortiza-
tion reserve account. The _..xcunts established in the project
amortization reserve account shall be maintained until further
order of the Commission,

The annual specified reasonable rate of return shali be the
sum of the annual weighted costs of long-term debt, preferred
stock, and common equity. as defined below. The annual.weighted
cost for each component of the reasonable rate of return is the
product of its capital ratio and cost rate. The annual capital
ratio for each component of the rate of return shall be calculated
inciudable in the Licensee' s long tern debt and proprietary capital
accounts as listed in the Commission's Uniform System of Accounts.
The cost rates for long-term debt and preferred stock shall be
their respective weighted average costs for the year, and the cost
of common equity shall be the interest rate on 10-year government
bonds {reported as the Treasury Department's 10 year constant
maturity series) computed on the monthly average for the year in
question plus four percentage points (400 basis points).

Article 44 . (a) 1In accordance with the provisions of this
article, the Licensee shall have the authority to grant permission
for certain types of use and occupancy of project lands and waters
and to convey certain interests in project lands and waters for
certain other types of use and occupancy, without prior Commission
approval. The Licensee may exercise the authority only if the
proposed use and occupancy is consistent with the purposes of
protecting and enhancing the szenic, recreational, and other
environmental values c¢f the project. For those purposes, the
Licensee shall also have continuing responsibility to supervise
and control the uses and occupancies for which it grants permission,
and to monitor the use of, and to ensure compliance with the
covenants of the instrument of conveyance for any interests that
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it has conveyed under this article. Tf a permitted use and
occupancy vioiates any condition of this article or any other
condition imposed by the Licensee for protection and enhancement
of the project's scenic, recreational, or other environmental
values, or if a covenant of a conveyance made under the authority
of this article is violated, the Licensee shall take any lawful
action necessary to correct the violation. For a permitted use
or occupancy that actiish iuciudes, 1L necessary, canceliling tne
permission to use and occupy the project lands and waters and
requiring the remcval of any non-complying structures and facil-

g - e

LLLYD .

c

(b} The types of use and occupancy of project lands and
watere for which the Licensee wmay grant permission without prior
Commission approval are: (1) landscape plantings; (2) non-commercial
piers, landings, boat docks, or similar structures and facilities
that can accommodate no more than 10 watercraft at a time where
sald rfacility is intended to serve single~family type dwellings;
and (3) embankments, bulkheads, retaining walls. or similar
structures for erosion contrel to protect the existing shoreline.
To the extent feasible and desirable tc protect and enhance the
project's scenic, recreational, and other environmentzl values,
the Licensee shall require multiple use and occupancy of facilities
for access tc project lands or waters. The Licensee shall also
ensure, to the satisfaction ¢f the Commission's authorized
representative, that the uses and occupancies for which it grants
permission are maintained in good repair and comply with applicable
State and local health and safety requirements. Before granting
permission for construction of bulkheads or retaining walls, the
Licensee shall: (1) inspect the site of the proposed construction,
(2) consider whether the planting of veaetation or the use of
riprap would be adequate to controi erosion at the site, and (3)
determine that the prcpesed construction is needed and would not
change the basic contour of the reservoir shoreline. To implement
this paragraph (b), the Licensee may, among other things, establish
a program Zor issuing permits for the specified types of use and
occupancy of project lands and waters, which may ke subject to
the payment of a reasonable fee to cover the Licensee's costs of
administering the permit program. The Commission reserves the
right to require the Licensee to file a description of its standards,
guidelines, and procedures for implementing this paragraph (b) and
to require modification of those standards, guidelines, or proce-
dures.

(c) The Licensee may convey 2asements or rights-of-way
acrcss, or leases of, project lands for: (1) replacement, expansion,
realignment, or maintenance of bridges and roads for which all
necessary State and Federal approvals have been obtained; (2)
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storm drains and water mains; {3) sewers that do not discharge
into project waters; (4) minor access roads; (5) telephone, qgas,
and electric utility distributicn lines; (6) non-project overhead
electric transmission lines that do not require erection of support
structures within the project boundary: (7) submarine, overhead,
or underground major telephone distribution cables or major
electric distribution lines (69+-kV or less); and (8) water intake
or pumping facilities that do not &xtract more than one million
gallons per day from a project reservoir. No later than January 31
of each year; the Licencee shall file three copies of a report
briefly describing for each conveyance made under this paragraph
{c) during the prior calendar year, the type of interest conveyed,
the location of the lands subject to the conveyance, and the
nature of the use for which the interest was conveyed.

{(d) The Licensee may convey fee titles to, easements or
rights-of-way across, or leases of project lands “or: (1)
construction of new bridges or roads for which all necessary
State and Federal approvals have been obtained; (2) sewer or
effiuent iines that discharage into project waters for which all
necessary Federal and State water quality certificates or permiis
have been obtained; (3) other pipelines that cross project lands
or waters but do not discharge into proiect waters; (4) non-project
overhead electric transmission lines that require erection of
support structures within the prcject boundary for which all
necessary Federal and State approvals have been obtained: (5)
private or public marinas that can accommodate no more than 10
watercraft at a time and are located at least one-half mile from
any other private or public marina; (6) recreational development
consistent with an approved Exhibit R or approved report on
recreational resources of an Exhibit E; and (7) other uses, if:
(i) the amount 2f land conveyed for a particular use is five
acres or less; {ii) all of the land conveyed is located at least
75 feet, measured horizontally, iiGs the 24ge nof the project
reservoir at normal maximum surface elevation: and (iii) no more
than 50 total acres of project lands for each project development
are conveyed under this clause (d)(7) in any calendar year. At
least 45 days before conveying any interest in prcject lands
under this paragraph (d), the Licensee must file a letter to the
Director, Office ofi Hydropowser Licensing, stating its intent
to convey the interest and briefly describing the type of interest
and lncation of the lands to be conveyed (a marked Exhibit G or
K map mav be used), the nature of the proposed use, the identity
of any Federal or State agency official consulted, and any Federal
or State approvals required for the proposed use. Unless the
Director, within 45 days from the filing date, regquires the Licensee
to file an application for prior approval, the Licensee may convey
the intended interest at the end of that period.
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(e} The following additional conditicns apply to any intended
conveyance under paragraphs (c) or {d) of this article:

(1) Before conveying the interest, the Licensee shall
consult with Federal and State fish and wildlife or recreation
agencies, as appropriate, and the State Historic Preservation
Qfficer,

(2) Before conveving the interest, the Licensee shall
determine that the proposed use of the lands to be conveyed
is not inconsistent wit*h any approved Exhibit R or approved
report on recreational resources of an Exhibit E; or, if the
project does not have an approved Exhibit R or approved report
cn recreaticnal resources, that the lands to be conveyed do
not have recreational value,

{3) The instrument of conveyance must include covenants
running with the land adequate to ensure that: (i) the use
of the lands conveyed shall not endanger health, create a
nuisancs, or otherwise be incompatible with overall project
recreaticnal use; and {(ii) the grantee shall take all reasonable
precautions to ensure that the construction, operation, and
maintenance of structures or facilities on the conveyed
lands will occur in a manner that will protect the scenic,
recreational, and environmental values of the project.

{4} The Commission reserves the right to require the
Licensee to take reasocnable remedial action to correct any
violation of the terms and conditions of this article for
the protection and enhancerent of the project's scenic,
recreatiocnal, and other environmental values.

(f) The conveyance of an interest in nroiect lands unde
this article does not in itself change the project bouncdaries.
The proiect boundaries may be changed to exclude land conveyed
under this article only upon approval of revised Exhibit G or K
drawings (project boundary maps) reflecting exclusion of that

land. Lands conveyed under this article will be excluded from

the prcject only upon a determination that the lands are not
necessary for project purposes, such as operation and maintenance,
flowage, recreation, public access, protection of environmental
resources, and shoreline control, including shoreline aesthetic
values. Absent extraordinary circumstances, proposals to exclude
lands conveyed under this article from the project shall be
consolidated for consideration when revised Exhibit G or K drawings
would be filed for approval for cther purpocses.

r

{E) This order is final unless a petition appealing it to
the Commission is filed within 30 days from the date of its issuance,
as provided in Section 385.1902 of the Commission's regulations, 18



19860103-0326 FERC PDF (Unofficial) 12/24/1985

' '

-16-

(e) The following additional conditions apply to any intended
conveyance under paragraphs (c} or (d) of this article:

(1) Before conveying the interest, the Licensee shall
consult with Federal and State fish and wildlife or recreation
agencies, as appropriate, and the State Historic Preservation
Officer.

(2} Before conveying the interest, the Licensee shall
determ ne that the proposed use of the lands to be conveyed
is not inconsistent with any approved Exhibit R or approved
report on recreational resources of an Exhibit E; or, if the
project does not have an approved Exhibit R or approved report
on recreational resources, that the lands to be conveyed do
not have recreational value.

(3) The instrument of conveyance must include covenants
running with the land adequate to ensure that: (i) the use
of the lands conveyed shall not andanger health, create a
nuisance, or otherwise be incompatible withi overall project
recreational use; and (il) the grantee shall take all reasonable
precautions to ensure that the construction, operation, and
maintenance of struccures or facilities on the conveyed
lands will occur in 2 manner that will protect the scenic,
recreational, and environmental values cf the project.

{4) The Commigssion reserves the right to require the
Licensee to take reasonable remedial action to correct any
violation of the terms and conditions of this article for
the protection and enhancemernt of the project's scenic,
recreational, and other environmental values.

(£} The convevyance of an interest in procject lands under
this article does not in itself change the project beoundaries,
The project boundaries may be changed to exclude land conveyed
under this article only upon approval of revised Exhibit G or K
drawings (project boundary maps) reflecting exclusion of that
land. Lands conveyed under this article will be excluded from
the project only upon a determination that the lands are not
necessary for project purposes, such as operation and maintenance,
flowage, recreation, public access, protection of environmental
resources, and shoreline control, including shoreline aesthetic
values. Absent extraordinary circumstances, proposals to exclude
lands conveyed under this article from the project shall be
consolidated for consideration when revised Exhibit G or K drawings
would be filed for approval for other purposes.

(E) This order is final unless a petition appealing it tc
the Commission is filed within 30 days from the date of its issuance,
as provided in Section 385.1902 of the Commission's regulations, 18

-




15860103-0326 FERC PDF (Unofficial) 12/24/1985

! :

-17-

CFR 385.1902 (1985). The Licensee's failure to file a petition
appealing this order tc the Coummission shall constitute acceptance
of this order. 1In acknowledgment of acceptance of this order and
its terms and conditions, it shall be signed by the Licensee and
returned to the Commission within 60 days from the date this ordar
is issued.

D

 a ¥
~ B G.n.-\_q
Kenneth M. Pusaténi

Acting Director, Office of
Hydropower Licensing
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Project No. 3428-001

IN TESTIMONY cf its acknowledgment of acceptance of all of the

terms and conditions of this order, Miller Hydro Group, Inc.,

this day of + 1985, has caused its

corporate name to be signed hereto by

its President, and its corporate seal to be affixed hereto and

attested by + iLts Secretary, pursuant

to a resolution of its Board of Directors duly adopted on the

day of r 19 » a certified copy

of the record of which jis attached heretn.

By

President

Attest:

Secretary

(Executed in guadruplicate)
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Form L-4
{Revised Cctober, 1975)

FEDERAL PCWER COMMISSION

TERMS AND CONDITIONS QOF LICENSE FOR
UNCONSTRUCTED MAJOR PROJECT AFFECTING
NAVIGABLE WATERS OF THE UNITED STATES

Article 1. The entire project, as described in this
order of the Commission, shall ke subject to all of the
provisions, terms, and conditions of the license.

Article 2. No substantial change shall be made in
the maps, plans, specifications, and statements described
and designated as exhibits and approved by the Commission
in its order as a part of the license until such change
shall have been approved by the Commission: Provided,
however, That if the Llcensee or the Commission deems
it necessary or desirable that said approved exhibits,
or any of them, be changed, there shall be submitted
to the Commission for approval a revised, or additional
exhibit of exhibits covering the proposed changes which,
upon approval by the Commission, shall become a part of
the license and shall supersede, Ln whole or 1n part, such
exhibit or exhibits tnereto:v..c mades 3 rusu \.a&. thc iicense
as may be specified by the Commission.

Article 3. The project works shall be constructed
in substantial conformity with the approved exhibits
referred to in Article 2 herein or as changed in accord-
ance with the provisicns of said article. Except when
emergency shall require for the protection of navigation,
life, health, or property, there shall not be made without
pricr approval of the Commission any substantial alteration
or addition not in conformity with the approved plans to any
dam or other project works under the license or any sub-
stantial use of project lands and waters not authorized
herein? and any emergency alteration, addition, or use
80 made shall thereafter be subject to such modification
and change as the Commission may direct. Minor changes in project
werks, or in uses of project lands and waters, or divergence
from such approved exhibits may be made if such changes will
not result in a decrease in efficiency, in a material increase in
cost, in an adverse environmental impact, or in impairment of
the general scheme of development; but any of such minor changes
made without the prior approval of the Commission, which in its
judgment have produced or will produce any of such results,
shall be subject to such alteration as the Commission may
direct.
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Upon the completion of the prciect, or at such other
time as the Commission may direct, the Licensee shall submit
to the Commission for approval revised exhibits insofar as
necessary to show any divergence from or variations in the
project area and project bcoundary as finally located or in
the project works as actually constructed when compared with
the area and boundary shown and the works described in the
license or in the exhibits approved by the Commission, together
with a statement in writing setting forth the reasons which
in the opinion of the Licensee necessitated or justified
variation in or divergence from the approved exhibits. Such
revised exhibits shall, if and when approved by the Commissiocn,
be made a part of the license under the provisions of Article
2 hereof.

ticle 4. The constructiion, operation, and main-
tenanc of tEe project and any work incidental to addi-
tions or alterations shall be subject to the inspection
and supervision of the Regional Engineer, Federal Power
Commission, in the region wherein the project is located,
or of such other officer or agent as the Commission may
designate, who shall be the authorized representative of the
Commission for such purposes. The lLicensee ehzll cooperate
fuily with said representative and shall furrish him a
detailed program of inspection by the Licensee that will -
provide for an adequate and qualified inspeccion force
frr construction of the project and for any subseguent
alterations tc the project. Construction of the project
works or any feature or alteration therecf shall not be
initiated until the program of inspection for the project
works or any such feature thereof has been approved by
said representative. The Licensee shall also furnish
to said representative such further information as he may
require concerning the construction, operation, and
maintenance of the project, and of any alteration thereof,
and shall notify him of the date upon which work will
begin, as far in advance thereof as said representative
may reasonably specify, and shall notify him promptly
in writing of any suspension of work for a pericd of
more than one week, and of its resumption and completion.
The Licensee shall allow said representative and other
officers or employees of the United States, showing proper
credentials, free and unrestricted access to, through, and
across the project lands and project works in the performance
of their official duties. The Licensee shall comply with
such rules and regulations of general or special applicability
as the Commission may prescribe from time to time for the
protection of life, health, or property.
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Article 5. The Licensee, within five years from the date
of issuance of the license, shall acquire title in fee or the
right to use in perpetuity all lands, other than larnds of the
United States, necessary or arpreopriate for the construction,
maintenance, and operation of the project. The Licensee or its
successors and assigns shall, during the period of the license,
retain the possession of all project property covered by the
license as issued or as later amended, including the project
area, the project works, and all franchises, easements, water
rights, and rights of occupancy and use; and none of such
properties shall be voluntarily sold. leased. transferreq,
atandoned, or otherwise disposed of without the prior written
approval of the Commission, except that the Licensee may lease
or otherwise dispose of interests in project lands or property
without specific written approval of the Commission pursuant
to the then current regulations of the Commission. The .
provisions of this article are not intended to prevent the I
abandonment or the retirement from service of structures,
equipment, or other project works in connection with replace-
ments thereof when they become cksclete, inadequate, or
inefficient for further service due to wear and tear; and
mortgage or trust deeds or judicial sales made thereéunder.
or tax sales, shall not be deemed voluntary transfers within
the meaning of this article.

Article 6. In the event the project is taken over
by the United States upon the termination of the license
as provided in Section 14 cf the Federal Fower Act, or is
transferred to a new licensee or to 2 non-power licensee
under the provisions of Section 15 of said Act, the Licensee,
ite guceegeore and as35igns shall be responsible for, and shall
make good any defect of title to, or of right of occupancy
and use in, any of such project property that is‘necessary
or appropriate or valuable and serviceable in the maintenance
ST and operation of the project, and shall pay and discharge, or
S E e shall assume responsibility for payment and discharge of, all
B liens or encumbrances upon the project or project property
created by the Licensee or created or incurred after the
. igsuance of the license: Provided, That the provisions of
this article are not intended to require the Licensee, for
the purpose of transferring the project to the United States
. or to a new licensee, to acquire any different title to, or
. right of occupancy and use in, any of such project property
than was necessary to acquire for its own purposes as the
Licensee.
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Article 7. The actual legitimate original cost of
the project, and of any addition thereto or betterment
thereof, shall be determ' ned by the Commission in accordance
with the Federal Power A-'t and the Commission's Rules and
Regulations thereunder.

Article 8. The Licensee shall install and thereafter
maintaln gages and stream-gaging stations for the purpose
of determining the stage and flow of the stream or gtreams
on wnich the project is located, the amount of water held
in and withdrawn from storage, and the effective head on
the turbines; shall provide for the required reading of
such gages and for the adequate rating of such stations;
and shall install and maintain standard meters adequate for
the determination of the amount of electric energy generated
by the project works. The number, character, and location
of gages, meters, or other measuring devices, and the
method of operation thereof, shall at all times be satis-
factory to the Commission or its authorized representative.
The Commission reserves the right, after notice and opper-
tunity for hearing, to require such alterations in the
nunlos , character, and location of gages, meters, or
other measuring devices, and the method of operation thereof,
as are necessary to secure adequate determinations. The
installation 5f gages, the rating of said stream or streams,
and the determination of the flow thereof, shall be under the
supervision of, or in ccocoperation with, the District Engineer
of the United States Geological Survey having charge of
stream~gaging operations in the region of the project, and
the Licensee shall advance to the United States Geological
Survey the amount ¢f £funds estimatea to be necessary for such
supervision, or cooperation for such periods as may be mutually
agreed upon. The Licensee shall keep accurate amd sufficient
records of the foregoing determinations to the satisfaction
of the Cor:ission, zi.d shall make return of such reccrds
annually at such time and in such form as the Commission
may prescribe.

Article 9. The Licensee shall, after notice and
opportunity for hearing, install additicnal capacity or make
other changes in the project as directed by the Commission,
to the extent that it is economically sound and in the
public interest to do so.
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Article 10. The Licensee shall, after notice and
opportunity for hearing, coordinate the operation of the
project, electrically and hydraulically, with such other
projects or power systems and in such manner as the
Commission may direct in the interest of power ané othe:
beneficial public uses of water resources, and on such
conditions concerning the equitable sharing of benefits
by the Licensee as the Commission may order,

Article 1l. Whenever the Licensee is directly
venefited by the construction work of anctiier licensee,
a permittee, or the United States on a storage reservoir
or other headwater improvement, the Licensee shall reimburse
the owner of tne headwater improvement for such part of the
annual charges for interest, maintenance, and depreciation
thereof as the Commission shall determine to be equitable,
and shall pay to the United States the cost of making such
determination as fixed by the Commission. For benefits
proviaed by a storage reservoir or other headwater improve-
ment of the United States, the Licensee shall pay to the
Ccmmission the amounts for which it is billed from time
to time for such headwater benefits and for the cost of

A AT n

regulations of tne bOﬂmlsslon under the Federal Power Act.

Article 12. The United States specifically retains
and safeguards the right to use water in such amount, to be
determined by the Secretary of the Army, as may be necessary
for the purposes of navigation on the navigable waterway
affected; and the operations of the Licensee, so far as
they affect the use, storage and discharge from storage
of waters affected by the license, shall at alli times
be controlled by such reasonable rules and regulations as
the Secretary of the Army may prescribe in the interest
of navigation, and as the Commission may prescribe for
the protection of life, health, and property, and in the
interest of ths fullest practicable conservation and
utilization of such waters for power purposes and for
other beneficial public uses, including recreational
purposes, and the Licensee shall release water from the
project reservoir at such rate in cubic feet per second,
or such voiume in acre-feet per specified pericd of time,
as the Secretary of the Army may prescribe in the interest
of nrrigation, or as the Commission may prescribe for
tile v . her purposes hereinbefore mentioned.
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Article 13. On the application of any person,
assoclation, corporation, Federal agency, State or
municipality, the Licensae shall permit such reasonable
use of its reservoir or other project properties, including
works, lands and water rights, or parts thereof, as may
e corderied Ly the Commission, aiter notice and opportunity
for hearing, in the interests of comprehensive development
of the waterway or waterways involved and the conservation
and utilization of the water resources of the region for
water supnly or for 4hs puipOses oi steam—-electric,
irrigqation, industrial, municipal or similar uses. The
Licensee shall recaive reasonable ccmpensation for use
of its reservoir or other project properties or parts
thereof for such purposes, to include at least full
reimbursement for any damages or expenses which the
joint use causes the Licensee to incur. Any such
compensation shall be fixed by the Commission either
by approval of an agreement between the Licensee and
the party or parties benefiting or after notice and
opportunity for hearing. Applications shall contain
infcrmation in sufficient detail to afford a full
understanding of the proposed use, including satisfactory
evidence that the applicant possesses necessary water
rights pursuant to applicable State law, or a showing
of cause why such evidence cannot concurrently be submitted,
and a statement as to the relationship of the proposed
use to any State or municipal plans or orders which may
have been adopted with respect to the use of such waters.

Article 14. In the construction or maintenance of the
project works, the Licensee shall place and maintain suitable
structures and devices to reduce to a reasonable degree the
liability of contact between its transmission lines and
telegraph, telephone and other signal wires or power trans-
mission lines constructed prior to its transmission lines
and not owned by the Licensee, and shall also place and
maintain suitable structures and devices to reduce to a
reasonable degree the liability of any structures or wires
falling or obstructing traffic or endangering life. None
of the provisions of this article are intended to relieve
the Licensee from any responsibility or requirement which
may be imposed by any other lawful authority for avoiding
or elimirating inductive interference.
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Article 15. The Licensee shall, for the ccnservation
and development of fish and wildlife resources, construct,
maintain, and operate, or arrange for the construction,
maintenance, and operation of such reasonable facilities,
and comply with such reasocnable modifications of the
project structures and operation, as may be ordered by
the Commission upon its own motion or upon the reccmmendation
of the Secretary of the Interior or the iish and wiidiile
agency cor agencies of any State in which the project or
a part thereof is located, after notice and opportunity
for hearing.

Article 16. Whenever the United States shall desire,
in connection with the project, to construct fish and
wildlife facilities or to improve the existing fish and
wildlife facilities at its own expense, the Licensee shall
permit the United States or its designated agency to use,
free of cost, such of the Licensee's lands and interests in
lands, reservoirs, waterways and project works as may be
reasonably required to complete such facilities or such
improvements thereof. 1In addition, after notice and
opportunity for hearing, the Licensee shall modiiy the
prcject operation as may be reasonably prescribed by the
Commigsion in order to permit the maintenance and operation
of the fish and wildlife facilities constructed or improved
by the United States under the provisions o5 this articile.
This article shall not be interpreted to place any obligation
on the United States to construct or improve fish and wild-
life facilities or to relieve the Licensee of any obligation
undar this license.

Article 17. The Licensee shall construct, maintain,
and operate, or shall arrange for the construction, main-
tenance, and operation of such reasonable recreational
facilities, including mcdifications thereto, such as
access roads. wharves. launching rampe, beaches, picnic
and camping areas, sanitary facilities, and utilities,
giving consideration to the needs of the physically
handicapped, and shall comply with such reasonable modi-
fications of the project, as may be prescribed here-
after by the Commission during the term of this license
upon its own motion or upon the recormendation of the
Secretary of the Interior or other interested Federal
or State agencies, after notice and opportunity for hearing.

| T e e - e B Mg [N e




19860103-0326 FERC PDF (Unofficial) 12/24/1985

Article 18. Sc far as is consistent with proper
operation of the project, the Licensee shall allow
the public free access, to a reasonabie extent, to
project waters and adjacent project landa owned by the
Licensee for the purpose of full public utilization of
such lands and waters for navigation and for outdoor
recreational purposes, including fishing and hunting:
Provided, That the Licensee may reserve from public
access such portions of the project waters, adjacent
lands, and project facilities as may be necessary for
the prctection of life, health, and property.

Article 19. In the construction, maintenance, or
operation of the project, the Licensee shall be responsible
for, and shall take reasonable measures to prevent, soil
erosion on lands adjacent to streams or other waters,
stream sedimentation, and any form of water or air pollution.
The Commission, upon request or upon its cwn motion, may
order the Licensee to take such measures as the Commissicn
finds to be necessary for these purposes, after notice
and opportunity for hearing.

Article 20. The Licensee shall consult with the
approprlate State and Federal agencies and, within one
vear of the date of issuance of this license, shall sub-
mit for Commission approval a plan for clearing the reser-
voir area. Further, the Licensee shall clear and keep clear
to an adequate width lands along open conduits and shaill
dispose of all temporary structures, unused timber, brush,
refuse, or other material unnecessary for the purposes of the
project which results from the clearing of lands or from the
maintenance or alteration of the project works. In addition,
all trees along the periphery of project reserveirs which may
die during  operations of the project shall be removed. Upon
approval of the clearing plan all clearing of the lands and
disposal of the unnecessary material shall be done with due
diligence and to the satisfaction of the authorized represen-
tative of the Commission and in accordance with appropriate
Federal, State, and local statutes and regulations.

Article 21. Material may be dredged or excavated from,

or placed as fill in, procject lands and/or waters only

in the prosecution of work specifically authorized under
the license; in the maintenance of the prcject; or after
obtaining Commission approval, as appropriate. Any such
material shall be removed and/or deposited in such manner
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as to reasonably preserve the environmental values of the
project and so as nct to interfere with traffic on land

or water. Dredging and filling in a navigable water

of the United States shall alsc be done to the satisfaction
of the District Engineer, Department of the Army, in charge
of the locality.

Article 22. Wwhenever the United States shall desire
to construct, complete, or improve navigation facilities
in connection with the project, the Licensee shall convey
to the United States, free of c¢ost, such of its iands
and rights-of-way and such rights of passage through
ite dame or cther structiures, and shall permit such control
of its pools, as may be required to complete and maintain such
‘navigation facilities.

Article 23. The operation of any navigation facilities
which may be constructed as a part of, or in connection
with, any dam or diversion structure constituting a part
of the proiject works shall at all times be controlled by
such reasonable rules and regulations in the interest of
navigacion, including control of the level of the pool
caused by such dam or diversion structure, as may he
made from time to time by the Secretary of the Army.

Article 24. The Licensee shall furnish power free of
cost to the United States for the operation and maintenance
of navigation facilities in the vicinity of the proiect at
the voltage and frequency required by such facilities and
at a point adjacent thereto, whether said facilities are
constructed Dy the Licensee or by the United States.

Article 25. The Licensee shall construct, maintain, and
operate at its own expense such lights and other signals for
the protection of navigation as may be directed by the
Secretary of the Department in which the Coast Guard is
operating.

Article 26. 1f the Licensee shall cause or suffer
essentlal project property to be removed or destroyed
or to become unfit for use, without adequate replacement,
or shall abandon or discontinue good faith operation of
the project or refuse or neglect to comply with the
terms of the license and the lawful orders of the
Commission mailed to the record address of the Licensee
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or its agent, the Commission will deem it to be the
intent of the Licensee to surrender the license. The
Commission, after notice and opportunity for hearing,
may require the Licensee to remove any or all structures,
equipment and power lines within the project boundary

and to awa mwrer = P T

......... ¥ SuCThL TLhel aciion necessary to restore
the project waters, lands, and facilities remaining
within the project boundary to a condition satisfactory
to the United States agency having jurisdiction over

its lands or the Commission's authorized representative,
as appropriate, or to provide for the continued operation
and majntenance of nonpower facilities and fulfill such
other obligations under the license as the Commission
may prescribe. In addition, the Commission in its
discretion, after notice and opportunity for hearing,

may also agree to the surrender of the license when the
Commission, for the reasons recited herein, deems it to
be the intent of the Licensee to surrender the license.

Article 27. The right of the Licensee and of its
successors and assigns $C UsE OI OCCupy waters over
which the United States has jurisdiction, or lands of
the United States under the license, for the purpose
of maintaining the project works or otherwise, shall
absolutely cease at the end of the license period,
unless the Licensee has obtained a new license pursuant
to the then existing laws and regulations, or an annual
license under the terms and conditions of this license.

Article 28. The terms and conditions expressly
get forth in the license shall not be construed as
impairing any terms and conditions of the Federal Power
Act which are not expressly set forth herein.




UNITED STATES OF AMERICA 66 FERC [ 62, 041
FEDERAL ENERGY REGULATORY COMMISSION

Miller Hydro Group, Inc. Project No. 3428-029--Maine

ORDER APPROVING AND MODIFYING MINIMUM FLOW RELEASE PLAN
AND AMENDING LICENSE
(ISSUED JANUARY 26, 1994)

On December 30, 1991, the Miller Hydro Group, licensee for
the Worumbo Project (FERC No. 3428) filed the results of an
instream flow study and, based on study results, recommendations
for changing the project's minimum flow requirement. The filing
was supplemented by a letter filed January 8, 1992. The filing
of this information was required by article 32 of the project
license. 1

Article 32 stipulates, in part, that the licensee study the
relationship of various minimum flow releases, including the
interim minimum flow specified by article 31, 2 to fish habitat
in the 850-foot-long bypass reach of the Androscoggin River
between the Worumbo Dam and the powerhouse. Article 32 further
states that the licensee shall conduct the study as approved by
the Commission and file a report, and any recommendations for
continuation or modifications of minimum flow releases as deemed
necessary.

The study plan was filed on June 2, 1987 and approved by the
Commission on August 5, 1987. 3 Following consultation with the
agencies, the licensee made habitat improvements below the dam in
1989 and 1990, prior to conducting the study. The study was
conducted jointly by the licensee and the agencies in August and
September 1990. Following completion of the study and analysis
of the results, the licensee and agencies engaged in extensive
consultations and negotiations concerning the appropriate flows,
including seasonal flows. The licensee's proposal, as described
below, represents a negotiated agreement expressing the joint
recommendations of the licensee and resource agencies.



1 33 FERC [ 62,430 (1985)

2 For the protection of fish resources, article 31
requires, in part, that the licensee discharge a minimum flow of
25 cubic feet per second (cfs) as measured immediately downstream
of the dam.

3 40 FERC [ 62,128 (1987)

Study Results

The bypass reach was divided into five sections, and habitat
within each section was evaluated at flows of 25, 100, 200, 300,
and 400 cfs using a study team Delphi consensus method. Using
this method, a team of expert observers viewed each flow level
and collectively rated habitat suitability for the species and
life stages of concern. Group consensus was reached using
numerical rating scales derived from accepted Suitability Index
(SI) curves or word models for specific habitat parameters and
fishing opportunity.

The species and life stages of interest were adult brown
trout, adult smallmouth bass, and juvenile Atlantic salmon. The
effect of flows on fishing opportunities was also considered.

The study showed, in summary, that a flow of 300 cfs maximizes
the amount of habitat for the species/life stages of concern.
Fishing opportunities were determined to be greater at the higher
flows.

Recommendations

Based on the results of the study and consultations and
negotiations conducted during meetings held on January 9,
February 6, May 2, and October 1, 1991, the licensee proposes the
following six measures relative to minimum flow releases.

(1) Release minimum flows at the project according to the
following schedule.



September 1 - October 31 200 cfs

November 1 - November 30 50 cfs 4
December 1 - April 15 50 cfs
April 16 - May 31 300 cfs
June 1 - June 30 200 cfs
July 1 through August 31 100 cfs

(2) Provide funding of $25,000 per year for the remainder of
license term (i.e., until the year 2025) to the Maine Department
of Inland Fisheries and Wildlife (DIFW) for a fisheries
management program in the lower Androscoggin River basin. This
amount will be increased or decreased, as appropriate, by the
Consumers Price Index (CPI) for the previous year.

4 Unless the downstream fishway is operational, in which
case 85 cfs.

-3-
(3) The DIFW will be the lead agency to act as the resource
agency contact, with sole authority to permit exception to the
proposed bypass flows.
(4) The licensee will modify the dam spillway as necessary to
concentrate bypass flows over the crib (i.e., west) side of the

dam.

(5) The licensee may deviate from the proposed bypass flows
without penalty under any of the following conditions:

A. operating emergencies;
B. by order of any jurisdictional government agency; and
C. as authorized in advance by the DIFW.

(6) In addition, the licensee may undershoot the proposed



minimum flow up to 50 percent for periods not to exceed one hour,
provided that only one such underrelease may be made in a 24-hour
period without authorization from the DIFW.

Agency Comments

The licensee consulted with the DIFW, the Maine Department
of Marine Resources (DMR), the Atlantic Sea Run Salmon Commission
(ASRSC), and the U.S. Fish and Wildlife Service (USFWS), in the
development and implementation of the study, and in the
interpretation of study results. This consultation was
documented in letters and in minutes of meetings held to discuss
study results and to develop flow recommendations.

In general, the DMR deferred comments to the DIFW, since the
target species were the jurisdiction of the latter agency. The
ASRSC's participation was limited due to lack of personnel
resources. By letter dated December 3, 1991, the ASRSC indicated
general agreement with the licensee's proposed measures, but
stated that two "minor issues" needed to be resolved. However in
a second letter, dated December 27, 1991, the ASRSC provided
clarification of its December 3, 1991 letter and stated that the
proposed measures should provide the opportunity to accommodate
all the fishery management goals and objectives on the lower
river.

The DIFW and the FWS were intimately involved in the
development and implementation of the study, the interpretation
of study results, and the development and negotiation of flow
recommendations. Consequently, the proposed measures reflect the
inputs of these agencies. Agency recommendations included into
the proposed measures include designation of the DIFW as the lead
agency to act as the resource agency contact and the provision of
off-site mitigation, implemented through the licensee's funding

-4-

of the agency-developed fisheries management plan. The DIFW and
the FWS expressed concurrence with the proposed measures by
letters dated December 4, 1991 and December 10, 1991,
respectively.

Discussion



The instream flow study indicated that a flow of 300 cfs
maximized the amount of quality habitat available in the 850-
foot-long bypass reach between the Worumbo Dam and the project's
powerhouse. While the licensee agreed that 300 cfs would be
desirable at certain times of the year, corresponding to specific
needs, the licensee felt that the need for higher flows during
other times of the year (e.g., winter) was not well documented.
The licensee argued that the year-round release of 300 cfs would
seriously impact project economics.

After extensive negotiations, all parties agreed that other
off-site mitigation could compensate for loss of habitat
resulting from a flow regime whereby less than the optimum amount
of habitat was present during some periods of the year. This
mitigation would be funded by the licensee's annual payments of
$25,000 to the DIFW.

The proposed measures reflect a compromise wherein the
licensee's proposed flow regime would serve to provide optimum
habitat at those times when a need has been identified. While
the proposed releases provide less habitat at other times of the
year, this loss is offset through the funding of off-site
mitigation to be directed at identified problems.

However, the licensee's proposed measures do not include a
description of how the licensee proposes to measure the minimum
flow releases or a schedule for reporting any deviations from the
specified flows. Because the licensee does not currently measure
project inflows or outflows, it will be probably be necessary to
install stream gaging equipment in the bypass reach in order to
measure and document compliance with the required minimum flow
releases. Consequently, the licensee's proposal should be
modified to state that the licensee will develop and file, for
Commission approval, a plan for measuring and reporting minimum
flow releases in the bypass reach. The plan should be developed
in consultation with the DIFW. Although the proposed minimum
flows will be effective as of the issuance of this order, the
licensee should be granted a reasonable period of time, ninety
days, to develop and file the gaging plan.

Additionally, the proposed plan contains no provisions for
reporting the mitigative measures undertaken by the DIFW with the
$25,000 annual payments. To ensure that appropriate measures are
being undertaken, the licensee should consult with the DIFW and
file annual reports, by March 1 each year, describing the
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measures implemented during the previous year. The Commission
should reserve the right to modify the procedures for identifying
and implementing the mitigative measures to be funded with the
$25,000 annual payments, should the reports indicate that such
changes would serve to better protect and enhance the fishery
resources of the Androscoggin River.

In summary, the licensee's proposed flow regime and related
measures, modified as described above, would serve to protect and
enhance fisheries resources in the project area. Consequently,
the proposed measures, as modified, should be approved.

The Director orders:

(A) The licensee's recommendations for minimum flow
releases, filed on December 31, 1991, as modified in paragraphs
(C) and (E), below, are approved.

(B) Article 31 is hereby amended to read as follows:

Article 31. For the protection and enhancement of
fisheries resources, the licensee shall discharge from
the Worumbo Dam Release minimum flows, as measured
immediately downstream from the dam, according to the
following schedule.

September 1 - October 31 200 cfs
November 1 - November 30 50 cfs 5
December 1 - April 15 50 cfs
April 16 - May 31 300 cfs
June 1 - June 30 200 cfs
July 1 through August 31 100 cfs

These minimum flows may be temporarily modified if
required by operating emergencies or by order of any
jurisdictional government agency, or as authorized in
advance by the DIFW. Further, the licensee may
undershoot the stated minimum flow up to 50 percent for
a period not to exceed one hour, provided that only one
such underrelease may be made in a 24-hour period
without authorization from the DIFW.



5 Unless the downstream fishway is operational, in which
case 85 cfs.
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(C) Within 9@ days from the date of issuance of this order,
the licensee shall file, for Commission approval, a plan for
measuring and documenting compliance with the minimum flow
releases required in (B), above, and for reporting any deviations
from the scheduled flows.

The gaging plan shall be developed in consultation with the
DIFW. The developed plan shall contain documentation of
consultation with the DIFW. Upon approval of the plan by the
Commission, the licensee shall implement the plan, including any
changes ordered by the Commission.

(D) The licensee shall provide funding in the amount of
$25,000 per year for the remainder of license term to the Maine
Department of Inland Fisheries and Wildlife (DIFW) for mitigative
measures to be implemented through a fisheries management program
in the lower Androscoggin River basin. This amount will be
increased or decreased, as appropriate, by the Consumers Price
Index (CPI) for the previous year.

(E) The licensee shall consult with the DIFW and file
annual reports, by March 1 each year, describing the mitigative
measures implemented during the previous year with the $25,000
annual payments. The Commission reserves the right to modify the
procedures for identifying and implementing the mitigative
measures to be funded with the $25,000 annual payments, should
the reports indicate that such changes would serve to better
protect and enhance the fishery resources of the lower
Androscoggin River basin.

(F) This order constitutes final agency action. Requests
for rehearing by the Commission may be filed within 30 days from
the date of issuance of this order, pursuant to 18 C.F.R.

0 385.713.



J. Mark Robinson
Director, Division of Project
Compliance and Administration
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Miller Hydro Group, Inc. ) Project No. 3428-080

ORDER AMENDING LICENSE
(Issued August 13, 1998)

Miller Hydro Group, Inc. (Miller) filed an application for
amendment of license for the Worumbo Project, FERC No. 3428, on
May 15, 1998 and supplemented the filing on July 8 and 14, 1998.
The licensee proposes to modify the dam, increase the operating
level of the project's reservoir, and allow operational
flexibility between reservoir levels. The project is on the
Androscoggin River in Androscoggin County, Maine.

BACKGROUND

The Commission issued a license to Miller for the
construction, operation, and maintenance of the Worumbo Project
on December 24, 1985. 1/ The project consists of a 180-acre
reservoir, dam, gated spillway, and powerhouse containing two
generating units with a total capacity of 19.1 Megawatts (MW).
The dam consists of a 520-foot-long timber crib section, a
concrete dike section, and a concrete spillway section, with
crest elevations of 97.0 feet. 2/ The licensee operates the
project in an instantaneous run-of-river mode with the normal
reservoir elevation at 97.0 ft.

On May 15, 1998, Miller applied to raise the normal
operating level of the project's reservoir by 1.5 feet to
elevation 98.5 ft. The licensee proposes modifications to the
project's dam to raise the impoundment. In particular, the
licensee proposes to install pneumatically-operated crest gates
over the timber crib section of the dam and hinged,
conventionally-operated flashboards over the remainder of the
dam. Miller indicates the increase in net head from raising the
normal reservoir level will increase average annual generation
about 5.2% from 80.0 GWh to 84.2 GWh.

The licensee states the pneumatically-operated crest gates
will have a crest elevation of 98.5 ft. at their upright position
and the conventionally-operated flashboards will have a crest
elevation of 99 ft. Miller explains this configuration will
force flows toward the timber crib section, providing bypass

1/ 33 FERC 1 62,430.

2/ All elevations are referenced to mean sea level (msl).
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flows in accordance with license article 31. 3/ Miller indicates
the crest gates and flashboards will be set to deflate and fail,
respectively, when overtopped by two feet of water. The licensee
states it has adequate property rights for operating the project
at the higher reservoir levels.

The licensee also proposes to change the project's mode of
operation to allow reservoir fluctuations of 1.5 feet between
elevations 97.0 and 98.5 ft. The licensee indicates it is likely
the fluctuations will be done infrequently. Miller states the
fluctuations will maximize the value of energy and capacity of
the project, provide reserve support to the power grid, and
decrease the amount of time needed to provide full power to the
power grid.

CONSULTATION

The licensee consulted with federal and state resource
agencies prior to filing the application. The application for
amendment includes comments from the Maine Department of
Conservation (MDC), Maine Department of Inland Fisheries and
Wildlife, Maine Department of Environmental Protection (MDEP) ,
Maine Historic Preservation Commission, Maine State Planning
Office (MSPO), Maine Department of Marine Resources, and U.S.
Fish and Wildlife Service.

The Commission issued a public notice for the application on
June 4, 1998. In response to the public notice, the U.S.
Department of the Interior (Interior) submitted comments and the
MSPO filed a motion to intervene to be a party in this
proceeding. No other parties submitted comments or motions. No
party opposed the proposed application.

WATER QUALITY CERTIFICATION

Section 401(d) of the Clean Water Act provides that the
state certification shall become a condition on any federal
license or permit that is issued. 4/ On July 13, 1998, the MDEP
granted water quality certification for the project, subject to
certain conditions. The water quality certification contains
nine conditions that apply to the Worumbo Project, and is
attached to this order.

3/ 66 FERC § 62,041, issued January 26, 1994.
4/ 33 U.S.C. § 1341(Q).
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RECOMMENDATIONS OF FEDERAL AND STATE FISH & WILDLIFE AGENCIES

Section 10(j) of the Federal Power Act requires the
Commission to include license conditions, based on
recommendations submitted pursuant to the Fish and wildlife
agencies for the protection, mitigation, and enhancement of fish
and wildlife. The MDEP's recommendations pertaining to fish and
wildlife are contained in the conditions of the water quality
certification. Interior filed comments by letter dated July 23,
1998, but included no recommendations. No other fish and
wildlife agencies filed recommendations for the project.

COMPREHENSIVE PLANS

Section 10(a)(2) of the Federal Power Act requires the
Commission to consider the extent to which a project is
consistent with federal and state comprehensive plans for
improving, developing, or conserving a waterway or waterways
affected by the project. Under Section 10(a) (2), federal and
state agencies filed seven plans that staff identified as
relevant to the project. 5/ The Commission's staff found no
conflicts with the plans.

Based on staff's review of the agency comments filed in this
proceeding and staff's independent analysis, staff concludes that
approving this amendment does not materially affect the
Commission's determination that the Worumbo Project is best
adapted to the comprehensive development of the waterway.

STAFF'S REVIEW

A. Project Design and operation

The licensee's proposal to install pneumatically-operated
crest gates and conventionally-operated flashboards will increase
reservoir levels by a maximum of 1.5 feet. Increasing the normal

5/ Maine Rivers Study, 1982, Maine Department of Conservation
and National Park Service; State of Maine Comprehensive
River Management Plan, 1987 and 1992 (Vol. 4), Maine state
Planning Office; State Comprehensive Outdoor Recreation
Plan, 1988, Maine State Planning Office; Inland Fisheries
River Management Plan, 1982, Maine Department of Inland
Fisheries and Wildlife: Species Assessments and Strategic
Plans, 1991, Maine Department of Inland Fisheries and
Wildlife; North American Waterfowl Management Plan, 1986,
U.S. Fish and Wildlife Service and Canadian Wildlife
Service; Fisheries USA: The Recreational Fisheries Policy of
the U.S. Fish and wildijife Service, undated, U.S. Fish and
Wildlife Service.
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water surface level will increase the net head on the generating
units and increase annual generation. Also, the licensee's
proposal to be able to fluctuate the reservoir between elevations
97.0 and 98.5 ft. will increase the value of the project's
generation and capacity for its sale in the emerging deregulated
market.

In the application, Miller explains the operation of the
crest gates and flashboards. When water levels reach elevation
100.5 ft., the crest gates will deflate and when water levels
reach elevation 101 ft., the flashboards should fail. When water
levels exceed elevation 101 ft., the reservoir level will
increase with inflows exactly as the existing configuration of
the project. Miller indicates that it currently operates the
project's flood gates when the reservoir reaches elevation
103 ft. Thus, the installation and operation of the crest gates
and flashboards should not increase the frequency of upstream
flocding over the existing configuration of the project.

Staff reviewed the stability analysis and construction
drawings of the revised dam sections filed on July 8 and 14,
1998. Staff finds the proposed dam with modifications meets the
requirements for a low hazard dam in accordance with the
Commission's Engineering Guidelines.

B. Environmental Review

Staff prepared an environmental assessment (EA) &/
addressing the environmental impacts of the proposal and
discussing agency comments. In the EA, staff concluded that the
proposed amendment would not constitute a major federal action
significantly affecting the quality of the human environment.

The following sections describe the environmental impacts
discussed in the EA that resulted in the requirements of ordering
paragraphs (I) and (J) of this order:

1. Geology and Soils

During pre-filing consultation meetings, the licensee and
resource agencies agreed the proposed higher reservoir levels
with periodic 1.5-foot reservoir drawdowns would cause minimal
impacts to the reservoir shoreline. However, to ensure the new
operating regime does not cause significant impacts to area
solls, the licensee and resource agencies agreed that the

s/ Environmental Assessment for the Worumbo Project, FERC
No. 3428-080, dated August 1998. The EA is in the
Commission's files associated with this proceeding.
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licensee should monitor the reservoir shoreline for evidence of
erosion.

The proposed higher reservoir elevation would affect about
10 acres of additional shoreline. The existing shoreline is
relatively steep and rocky with stable soils. Consequently,
staff agrees the proposed operating regime and the increase in
reservoir level will unlikely cause significant erosion of the
reservoir shoreline. To ensure that adverse impacts do not
occur, this order requires the licensee to implement a shoreline
monitoring program.

2. Land Use and Recreation

Boaters on the upstream Sabattus River, traveling to the
Androscoggin River, pass under a railroad bridge that currently
provides an underclearance of about 7 feet. The proposed higher
reservoir elevation would reduce this clearance under normal
conditions to 5.5 feet. The licensee concludes that this amount
would be adequate for public safety. The agencies concur with
this assessment.

During periods of high river flows, water levels would be
higher and clearance would be further reduced. To warn boaters
of the potential danger at the railroad bridge, the licensee
proposes to post a warning sign at the Town of Lisbon's existing
boat launch on the Sabattus River.

Staff agrees that placing a sign at the Town's boat launch
represents an appropriate precautionary measure. 1In addition,-
staff finds there is also a need for signs at the railroad bridge
to warn boaters of the reduced (5.5-foot) clearance during normal
river flows. This order requires the licensee, after consulting
with the MDC and the Town of Lisbon, to install appropriate
warning signs at the boat launch and railroad bridge, prior to
increasing the reservoir level.

SUMMARY OF FINDINGS

Based on staff's review of the agency comments and its
independent review, this order approves the amendment request to
modify the dam, operate the project at a normal reservoir level
of 98.5 ft., and fluctuate reservoir levels between 97 and
98.5 ft.

The Director orders:

(A) The application for amendment of license for the
Worumbo Project, FERC No. 3428, filed on May 15, 1998, and
supplemented on July 8 and 14, 1998, is approved effective the
date this order is issued.
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(B) The project description in ordering paragraph (B)(2) of
the license is revised, in part, to read:

"(2) Project works consisting of: (1) a dam/spillway
consisting of: (a) a gated flood spillway; (b) a concrete
ogee spillway with crest elevation at 97 feet msl, and
two-foot-high hinged flashboards, (c) a center, rock ledge
section containing a concrete dike with a crest elevation at
97 feet msl, and two-foot-high hinged flashboards; and (d) a
520-foot~long rock-filled timber crib dam with a crest
elevation at 97 feet msl, and 1.5-foot-high pneumatically
operated crest gates; (2) a 190-acre reservoir with a normal
water surface elevation of 98.5 feet msl, and 12.5 acre-feet
of usable storage; (3) ..."

(C) Article 30 of the license is amended to read:

. The licensee, except during periods of peaking,
shall maintain the project reservoir at a normal maximum
operating level of 98.5 feet mean sea level (msl).

The licensee may periodically cycle generation, fluctuating
the reservoir surface elevation between 98.5 feet and

97 feet msl. When refilling the reservoir after a peaking
event, the licensee shall discharge a total flow from the
project of at least 1,700 cfs or inflow, whichever is less.
This discharge shall include the required minimum flow to
the bypass reach and any flows through the project's fish
passage facilities.

Normal operation may be temporarily modified, if required by
operating emergencies beyond the control of the licensee,
and for short periods upon mutual agreement between the
liceniee and the Maine bepartment of Inland Fisheries and
Wildlife.

(D) The licensee shall start construction within two years
and complete construction within four years from the issuance
date of this order.

(E) The licensee shall, at least 60 days prior to the start
of construction, submit one copy to the Commission's New York
Regional Office and two copies to the Commission (one of these
shall be a courtesy copy to the Director, Division of Dam Safety
and Inspections), of the final contract drawings and
specifications for the proposed modifications. The Commission
may require changes in the plans and specifications to assure a
safe and adequate project.

(F) The licensee shall review and approve the design of
contractor-designed cofferdams and deep excavations, and shall
ensure that construction of cofferdams and deep excavations is
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Miller Hydro Group, Inc. Project No. 3428-167
Brown Bear 11 Hydro, Inc.

ORDER AMENDING LICENSE
(Issued April 28, 2015)

1. On April 2, 2015, Brown Bear 11 Hydro, Inc. filed a notice advising the
Commission that Miller Hydro Group, Inc., licensee for the Worumbo Project, FERC
No. 3428, * had changed its name to Brown Bear Il Hydro, Inc. effective March 27, 2015.
Brown Bear Il Hydro, Inc. states that this is a change of name only and that there has
been no change in the legal entity holding the license for the Worumbo Project. The
project is located on the Androscoggin River in Androscoggin County, Maine.

2. The name change does not affect the licensee’s qualifications to be a licensee
under the Federal Power Act. The request to approve a change in a corporate name will,
therefore, be approved.

The Director orders:

(A)  The licensee for the Worumbo Project is amended to change the licensee’s
name from Miller Group Hydro, Inc. to Brown Bear Il Hydro, Inc.

(B)  This order constitutes final agency action. Any party may file a request for
rehearing of this order within 30 days from the date of its issuance, as provided in section
(8) 313(a) of the Federal Power Act, 16 U.S.C. § 8251 (2012), and the Commission’s
regulations at 18 C.F.R. § 385.713 (2014). The filing of a request for rehearing does not
operate as a stay of the effective date of this order, or of any other date specified in this
order. The licensee’s failure to file a request for rehearing shall constitute acceptance of
this order.

Heather Campbell

Deputy Director

Division of Hydropower Administration
and Compliance

1 33 FERC { 62,430, Order Issuing License (Major), issued December 24, 1985.
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