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ATLANTIC SALMON RESTORATION AND CONSERVATION PROGRAM
IN-LIEU FEE INSTRUMENT

This In-Lieu Fee Program Instrument (“Instrument”) for the Atlantic Salmon Restoration and
Conservation In-Lieu Fee Program (“ASRCP” or “Program”) is established by the United States
Army Corps of Engineers (“USACE”) and the United States Fish and Wildlife Service (“USFWS”),
in agreement with the Maine Department of Marine Resources (“MDMR”), as the Program Sponsor
(“Sponsor”), regarding the establishment, use, operation, and maintenance of the Program.

RECITALS:

1. Mitigating adverse impacts to aquatic resources, including estuarine, marine, and fresh water
resources, is an integral part of the Clean Water Act (“CWA”) and the Rivers and Harbors Act
(“RHA”). In general, mitigation is a sequential process of avoiding adverse impacts to resources,
minimizing impacts that cannot practicably be avoided, and then compensating for those impacts
that cannot be further minimized. Governmental agencies administering resource protection
regulations may require appropriate and practicable Compensatory Mitigation as a condition of
their permit approvals and authorizations.

2. There are various alternatives available to satisfy Compensatory Mitigation requirements,
including mitigation banks, in-lieu fee programs, and permittee-responsible mitigation projects.
An in-lieu fee (“ILF”) program is a program involving the restoration, establishment,
enhancement, and/or preservation of resources through funds paid to the sponsor to satisfy
Compensatory Mitigation requirements of permitting agencies.

3. The USACE generally requires mitigation to offset unavoidable adverse impacts under Section
404 of the CWA and Section 10 of the ACT. The USACE and the USEPA have issued regulations,
known as the 2008 Final Rule on Compensatory Mitigation for Losses of Aquatic Resources (33
CFR Parts 325 and 332; 40 CFR Part 230)(“2008 Compensatory Mitigation Rule”). The 2008
Compensatory Mitigation Rule sets forth (among other things) requirements governing the
establishment, use, operation and maintenance of in-lieu fee programs as a means of providing
Compensatory Mitigation for unavoidable adverse impacts to wetlands, streams and other
aquatic resources authorized by Section 404 of the CWA and Section 10 of the RHA.

4. The United States Fish and Wildlife Service (“USFWS”) promotes the conservation of species
under its jurisdiction and the habitats upon which they depend under the Endangered Species
Act (“ESA”). Other federal agencies share in that responsibility as outlined in the ESA. Asrelevant
here, federal agencies are required, to: 1) "utilize their authorities . . . by carrying out programs
for the conservation of endangered species” in consultation with the Secretary of the Interior. 16
U.S.C. § 1536(a)(1); and 2) in "consultation" with USFWS, to "insure that any action authorized,
funded, or carried out by such agency ... is not likely to jeopardize the continued existence of any
endangered species” or to "result in the destruction or adverse modification of habitat of such
species” that has been designated as "critical." 16 U.S.C. § 1536(a)(2). When an agency determines
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that its action may affect a listed species or critical habitat, the action agency must engage in
formal consultation with the USFWS. That process culminates with USFWS issuing a biological
opinion ("BiOp") which among other things, identifies and exempts the manner and extent of
incidental take, determines if the action will jeopardize the species’ existence or adversely modify
critical habitat, and if not, sets out reasonable and prudent measures for the action agency to
implement. 16 U.S.C. § 1536(b); 50 C.F.R. § 402.14.

5. On January 23, 2017, the USFWS issued a programmatic BiOp to the Federal Highway
Administration (FHWA) and the USACE.

6. This Instrument sets forth the manner in which the Atlantic Salmon Restoration and
Conservation In-Lieu Fee Program will serve to satisfy requirements set forth in the USACE 2008
Compensatory Mitigation Rule and/or the ESA.

7. The Instrument, pursuant to 16 U.S.C. § 1536(a)(1) is also intended to serve as a mitigation
component of the FHWA and USACE’s program to conserve Atlantic salmon, and is consistent
with program description and terms of the January 23, 2017, BiOp.

AGREEMENT:

NOW, THEREFORE, in consideration of the foregoing Recitals, the Parties hereby agree as follows:
I. Purpose, Background, Objectives and Authorities

A. Introduction

A variety of permitted activities, including road and bridge maintenance and construction, have the
potential to impact aquatic resources used by the Gulf of Maine Distinct Population Segment (“DPS”)
of Atlantic salmon (referenced as “In-Stream Impacts” in this Instrument). Mitigation for such In-
Stream Impacts may be required. The Maine Atlantic Salmon Restoration and Conservation Program
provides permit applicants and other project proponents with an option for Compensatory
Mitigation for such In-Stream Impacts after proper mitigation sequencing. This Instrument
establishes the guidelines, responsibilities, and standards for the administration of the Program, and
establishes the MDMR as the Sponsor of the Program.

B. Purpose

The Program has been created as a means for permit applicants and other project proponents to meet
USACE requirements for Compensatory Mitigation to offset In-Stream Impacts for projects permitted
under Section 404 of the CWA and Section 10 of the RHA, with a focus on providing recovery and
conservation measures for Atlantic salmon in accordance with Section 7(a)(1) of the ESA. The
Program may be used for In-Stream Impacts for projects permitted by the USACE under the CWA and
RHA, consistent with the BiOp where USFWS and NMFS do not require mitigation.
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C. Background

The Gulf of Maine DPS of Atlantic salmon was listed as endangered on November 17, 2000, and
expanded on June 19, 2009 to encompass all anadromous Atlantic salmon in a freshwater range
covering the watersheds from the Androscoggin River northward along the Maine coast to the
Dennys River. The DPS includes all associated conservation hatchery populations used to
supplement natural populations. At the time of listing, there were at least eight rivers in the
geographic range of the DPS known to still support wild Atlantic salmon populations (Dennys, East
Machias, Machias, Pleasant, Narraguagus, Penobscot, Ducktrap and Sheepscot rivers), though
populations continue to show a declining trend. The DPS range includes 87 watersheds within the
State of Maine. Of these, 45 have been designated as critical habitat. Of the remaining 42 watersheds,
many include biologically suitable habitat for Atlantic salmon, though many of these areas are
currently unoccupied or inaccessible. In 2014, total adult returns to the eight rivers still supporting
wild Atlantic salmon populations within the DPS were estimated to be less than 500 individuals, with
approximately 375 of those returning to the Penobscot River watershed (NOAA 2015). The Program
Area for the ASRCP encompasses the expanded DPS and is set forth on Exhibit A to this Instrument.

The Atlantic salmon is an anadromous fish, typically spending 2-3 years in freshwater, migrating to
the ocean where it also spends 2-3 years, and returning to its natal river to spawn. Suitable spawning
habitat consists of coarse substrate (gravel or rubble) in areas of moving water. Eggs incubate slowly
due to cold winter water temperatures, hatch in March or April and become fry. Fry remain buried
in the gravel for about six weeks. The fry emerge from the gravel about mid-May and start feeding on
plankton and small invertebrates. Emergent fry quickly disperse from the redd, a depression in the
gravel substrate where eggs are deposited. Maturing from fry, juveniles then develop parr marks
along their sides and enter the parr stage. Parr habitat (often called “nursery habitat”) is typically
riffle areas characterized by adequate cover (gravel and rubble up to 20 cm), moderate water depth
(10-60 cm) and moderate to fast water flow (30-90 cm/sec) (NMFS-USFWS 2005).

Salmon parr spend two to three years in the freshwater environment then undergo a physiological
transformation called smoltification that prepares them for life in a marine habitat. Atlantic salmon
leave Maine rivers in the spring and reach Newfoundland and Labrador by mid-summer. They spend
their first winter at sea in the area of the Labrador Sea south of Greenland. After the first winter at
sea, a small percentage returns to Maine while the majority spend a second year at sea, feeding off
the southwest or (to a much lesser extent) southeast coast of Greenland. Some Maine salmon are also
found in waters along the Labrador coast. After a second winter in the Labrador Sea, most Maine
salmon return to rivers in Maine, with a small number returning the following year as three sea
winter (3SW) fish (NMFS-USFWS 2005).

The habitat within the range of the DPS is generally characterized as being free-flowing, medium
gradient, cool in-water temperature and suitable for spawning in gravel substrate areas. Most is
known about the watershed structure, available Atlantic salmon habitat, and abundance of Atlantic
salmon stocks at various life stages for the seven largest salmon rivers with remnant Atlantic salmon
populations. There is less known about the habitat of smaller rivers within the historic range of the
DPS.
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Among the numerous factors that led to the endangered designation for the Gulf of Maine DPS of
Atlantic salmon were the following:

¢ (ritically low adult returns make the DPS especially vulnerable and susceptible to threats
¢ Continued low marine survival rates for U.S. stocks of Atlantic salmon

¢ Excessive or unregulated water withdrawal

¢ Loss of aquatic connectivity due to dams and poorly designed culverts

e Multiple factors that are likely affecting the quality of freshwater habitat in the DPS

¢ Continuation of the commercial fishery in Greenland

e The threat of disease to the DPS from Infectious Salmon Anemia (ISA) and Salmon
Swimbladder Sarcoma (SSS)

¢ Increased likelihood of predation because of low numbers of returning adults and increases in
some predators

« Existing aquaculture practices, including the use of European Atlantic salmon, pose ecological
and genetic risks

D. Need for Program

Mitigation is required to offset an adversely affected resource function with a function of equal or
greater value. The goals of mitigation are to achieve no net loss of the resource and to offset the loss
of aquatic resource functions lost through permitting to the extent appropriate and practicable.
Studies of compensatory wetland mitigation across the country generally demonstrate that less than
50 percent of mitigation sites are successful in achieving their performance standards and intended
goals (National Research Council 2001). Furthermore, they fail to effectively replace lost or damaged
resources, habitats, and functions (National Research Council 2001). These studies identify several
common flaws, including inappropriate site selection, project design without a landscape or
watershed context, poor planning and implementation of projects, lack of oversight, maintenance,
and follow-through, and insufficient long-term management and monitoring.

In-lieu fee programs consolidate Compensatory Mitigation projects and resources to target more
ecologically significant functions and prioritize efforts on a landscape or watershed scale. ILF
programs consistently include scientific analysis, planning, implementation, and monitoring for each
project and the structure of an ILF program generally facilitates improved site selection and
mitigation plan development, and provides scientific expertise and financial assurances that
translate into a reduction in uncertainty for project success. Although in-lieu fee programs initially
served as a way to mitigate wetland impacts, the principles also apply to aquatic species and In-
Stream Impacts.

E. Objectives

Objectives of the ASRCP include, but are not limited to, providing Compensatory Mitigation to offset
In-Stream Impacts to aquatic resources in the State of Maine, with a focus on restoring and
conserving federally-listed Atlantic salmon and Atlantic salmon habitat. The specific goals and
objectives of the ASRCP are as follows:
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a. Provide an alternative to permittee-responsible Compensatory Mitigation that will mitigate
for unavoidable In-Stream Impacts regulated under CWA Section 404 and RHA Section 10
while also aiding in the success of recovery efforts for the Gulf of Maine DPS Atlantic salmon
population, protected under the ESA, and/or restore Atlantic salmon habitat functions and
services lost through permitted impacts;

b. Substantially increase the extent and quality of restoration, enhancement, creation, and
preservation of protected Atlantic salmon natural resources over that typically achieved by
permittee-responsible mitigation for activities that impact Atlantic salmon and their habitat;

c. Reduce the extent of cumulative adverse impacts to aquatic resources that are considered
protected Atlantic salmon habitat under the ESA;

d. Provide permit applicants and other project proponents greater flexibility in compensating
for adverse impacts to Atlantic salmon; and

e. Achieve ecological success on a regional basis by directing ILF funds to projects that benefit
federally protected Atlantic salmon and their habitat that are appropriate to the geographic
service area, and by integrating ILF projects with other conservation activities whenever
possible.

F. Authorities

This Instrument is entered into under the authorities of the CWA, RHA and ESA. USACE has
permitting authority for In-Stream Impacts under Section 404 of the CWA and Section 10 of the RHA
Act Through this program the Corps is exercising its Section 7(a)(1) planning responsibilities to
contribute to the recovery of the listed species. The FHWA, USACE, MTA, and MaineDOT proposed
the use of this Instrument in describing the transportation program covered by USFWS'’s January 23,
2017, BiOp but use of this program is not limited to projects covered by the BiOp.

The Program is authorized under and shall be operated in accordance with the 2008 Compensatory
Mitigation Rule and following the principles of the BiOp, with funds generated from the ASRCP being
used solely to preserve, create, enhance, and/or restore in-stream Atlantic salmon habitat and to
preserve riparian buffers.

Il. Definitions

Capitalized terms used in this Instrument and in the Exhibits are defined, for purposes of his Program,
as set forth below.

1. “2008 Compensatory Mitigation Rule” has the meaning set forth in Recital 3.
2. “Administrative Fee” has the meaning set forth in Section 1V.G.4.

3. “Advance Credits” means Credits of the Program that are available for Transfer by the
Sponsor prior to being Fulfilled in accordance with an approved Mitigation Plan. The number
of Advance Credits which may be granted to the Sponsor under the Program is set forth in
Exhibit C to this Instrument.
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“Approval Committee” or “AC” is term for the Interagency Review Team.

“ASRCP” or “Program” means the Maine Atlantic Salmon Restoration and Conservation
Program.

“CFR” means Code of Federal Regulations.

“Compensatory Mitigation” means the restoration, reestablishment, rehabilitation,
establishment, enhancement or preservation of aquatic resources for the purposes of
offsetting unavoidable impacts that remain after applying all appropriate and practicable
avoidance and minimization measures.

“Compensation Planning Framework” includes information on the Service Areas; analysis of
threats, historic losses, and current conditions of the resources; the goals and objectives; a
procedure used to select, secure, and implement ILF Mitigation Projects including a
prioritization strategy; a description of stakeholder involvement; and a description of
preservation requirements. The Compensation Planning Framework for the ASRCP is
attached as Exhibit F to this Instrument.

“Clean Water Act” or “CWA” means the Clean Water Act, 33 U.S.C. §§1251 et seq.
“Closure” means the process of closing the Program in accordance with Section IV.F.5.

“Credit” means the functional or area measure or other suitable metric used under the
Program to represent the accrual or attainment of aquatic functions at a Compensatory
Mitigation site, based on the resources restored, established, enhanced or preserved. Credits
are developed under the Program through the approval and implementation of ILF Mitigation
Projects.

“Credit Release” means an action by the IRT to make specified Credits available for Transfer
pursuant to this Instrument.

“Credit Release Schedule” means the schedule set forth in a Mitigation Plan for releasing
Credits developed from the implementation of the ILF Mitigation Project.

“Default” means a failure by the Sponsor to provide required Compensatory Mitigation in
accordance with the terms of this Instrument.

“Division” has the meaning set forth in Section IV.D.1.
“DPS” has the meaning set forth in Section L.A.
“Effective Date” has the meaning set forth in Section IV.C.

. “Endangered Species Act” or “ESA” means the Endangered Species Act of 1973, 16 U.S.C.
§§1531 et seq.
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“Fulfill” or “Fulfillment” means the Sponsor’s matching of a Released Credit with an Advance
Credit, as notified in writing to the IRT, which results in the fulfillment of the Sponsor’s
obligation and liability to provide Compensatory Mitigation with respect to each Advance
Credit under this Instrument.

“Fulfilled Credit” means an Advance Credit for which the obligation to provide Compensatory
Mitigation has been achieved through the pairing of it with a Released Credit from an ILF
Mitigation Project.

“GAAP” has the meaning set forth in Section IV.F.2.
“GIS” means Geographic Information Systems.
“GOM” means Gulf of Maine.

“HUC” means Hydrologic Unit Code.

“ILF Mitigation Project” means a Compensatory Mitigation project submitted to the Program,
including the real property where such project will be constructed, monitored, maintained,
managed, and permanently protected.

“ILF” has the meaning set forth in Recital 2.
“In-Stream Impacts” has the meaning set forth in Section L.A.

“Interagency Review Team” or “IRT” means the interagency group of federal, state, and/or
local regulatory and resource agency representatives that reviews documentation for,
provides oversight over, and approves matters related to the establishment, operation, and
management of the Program, consisting, at a minimum, of USACE, USFWS, NMFS and USEPA.
In this document, the Interagency Review Team is hereinafter called the “Approval
Committee” or “AC”".

“IRT Co-Chairs” has the meaning set forth in Section IV.E.

“MDEP” means the Maine Department of Environmental Protection.

“MDIFW” means the Maine Department of Inland Fisheries and Wildlife.

“MDMR” means the Maine Department of Marine Resources, the Sponsor of the Program.
“MDOT” means the Maine Department of Transportation.

“Mitigation Plan” means the document for each ILF Mitigation Project as required by the 2008
Compensatory Mitigation Rule.

“NMFS” has the meaning set forth in the introductory paragraph.

“NOAA” means the National Oceanic and Atmospheric Administration.
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“Parties” means the parties to this Instrument, consisting of USACE and USFWS with MDMR
as the Sponsor.

“Permitting Agency” means a regulatory or resource agency with authority and responsibility
for issuing or approving permits or other authorizations for projects that have In-Stream
Impacts for which Compensatory Mitigation may be provided by the Program. USACE is
usually the Permitting Agency under this Instrument but other federal agencies authorizing
work that adversely impacts Atlantic salmon habitat could also use the program after
consultation with the USFWS.

“Program Account” has the meaning set forth in Section 1V.G.4.
“Program Administrator” has the meaning set forth in Section IV.D.2.
“Program Area” means the geographic limits of the Program, as set forth on Exhibit A.

“Released Credits” means Credits that have been produced by the Sponsor’s actual
implementation of a specific ILF Mitigation Project, and have been authorized for Transfer by
the AC Co-Chairs, after consultation with the AC, in accordance with the applicable Credit
Release Schedule.

“Review Committee” has the meaning set forth in Section V.A.

“Rivers and Harbors Act” or “RHA” means the Rivers and Harbors Act of 1899, 33 U.S.C. §§401
et seq.

“RIBITS” means the Regulatory In-lieu Fee and Bank Information Tracking System.

“Service Areas” means the Service Areas established for the Program, as set forth on Exhibit
B.

“SHRU” has the meaning set forth in Section IV.F.1.
“Sponsor” has the meaning set forth in the introductory paragraph.
“Sub-Account” has the meaning set forth in Section IV.F.2.

“Transfer” means the use, sale, or conveyance of Credits by the Sponsor; “Transferred” has a
corresponding meaning.

“USACE” has the meaning set forth in the introductory paragraph.
“USEPA” has the meaning set forth in the introductory paragraph.

“USFWS” has the meaning set forth in the introductory paragraph.
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Ill. Stipulations

A. Disclaimer

This Instrument is not intended to limit the authority of any Party to fulfill its statutory or regulatory
responsibilities or to otherwise limit the powers afforded to any Party by applicable law.

B. Exhibits
The following Exhibits are attached to and incorporated by this reference into this Instrument:

Exhibit A: Program Area

Exhibit B: Service Areas

Exhibit C: Debit and Credit Information and Procedure

Exhibit D: Program Account and Fee Schedule

Exhibit E: Ledgers

Exhibit F: Compensation Planning Framework

Exhibit G: Addresses for Notice

Exhibit H: Approved ILF Mitigation Projects [ 7o be completed as ILF Mitigation
Projects are approved]

IV. Program Establishment, Operation and Required Elements

A. Overview

The Program provides an option to permit applicants/project proponents and Permitting Agencies
to provide mitigation for unavoidable In-Stream Impacts to Atlantic salmon and their habitat. Under
the Program, the preferred option for public and private environmental permit applicants is to
purchase Credits instead of performing permittee-responsible mitigation for unavoidable impacts.
The cost of each Credit is based on “full cost accounting,” meaning that permittees/project
proponents will pay the costs to fully and successfully compensate for permitted impacts. Proof of
payment to the Sponsor is required before permitted impacts can occur.

Credit sale proceeds will be used to implement ILF Mitigation Projects at prioritized locations that
provide environmental improvement within the Service Area where the impacts occur. ILF
Mitigation Projects will be selected based on an analysis of their ability to compensate for impacts
and provide significant and broad ecological benefits.

Current federal, state, and local regulatory requirements to select the least damaging practicable
alternatives to avoid and minimize impacts before allowing compensation remain unchanged. ILF
Mitigation Projects will be designed and constructed to ensure success and managed in perpetuity to
support ecological functions. Every dollar deposited into the Program Account will be tracked by
listing each deposit in the Annual Report. The performance of the Program will be monitored and
reported. Any deficiencies will be corrected or adaptively managed.
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B. Framework and Program Scope

The Program Area for the ASRCP encompasses the expanded DPS of Atlantic salmon and is depicted
on Exhibit A to this Instrument. This Instrument establishes three (3) geographic Service Areas that
are described in Section IV.F.1 and depicted in Exhibit B, and described in detail in Element 1 of the
Compensation Planning Framework set forth in Exhibit F.

This Instrument establishes one (1) Credit type, to effectively compensate for permitted In-Stream
Impacts, and the framework for an implementation process for the sale of Credits; receipt and
accounting of funds from Credit sales within each Service Area; and a decision-making process for
the deployment of such funds for ILF Mitigation Projects involving project identification,
prioritization, development, selection, and execution.

C. Effective Date

The Program is effective (“Effective Date”) as of the latest Party signature in Section VII, Execution.
The Sponsor may establish the Program Account and begin Advance Credit sales only after all Parties
sign the Instrument.

D. Technical Feasibility

1. Sponsor Qualifications and Responsibilities

The MDMR serves as the Sponsor for the Program. MDMR was established to conserve and develop
marine and estuarine resources; to conduct and sponsor scientific research; to promote and develop
the Maine coastal fishing industries; to advise and cooperate with local, state, and federal officials
concerning activities in coastal waters; and to implement, administer, and enforce the laws and
regulations necessary for these purposes (Maine Title 12, Chapter 603 §6021).

MDMR oversees the Division of Sea-Run Fisheries and Habitat (“Division”). Its mission is to protect,
conserve, restore, manage and enhance diadromous fish populations and their habitat in all waters
of the State; to secure a sustainable recreational fishery for diadromous species; and to conduct and
coordinate projects involving research, planning, management, restoration or propagation of
diadromous fishes. Atlantic salmon are a species of management concern for the Division.

The Division leads or participates in numerous efforts and projects related to Atlantic salmon,
including streamside and instream incubation, thermal habitat and water quality monitoring in
Atlantic salmon rivers, parr studies, and participation in the Atlantic Salmon Recovery Framework.
The Framework is a partnership among state, tribal, and federal resource agencies working together
to identify and implement management actions with the greatest potential to further the recovery of
Atlantic salmon. Other participating entities include NMFS, USFWS and the Penobscot Indian Nation.

The Sponsor has full responsibility for ensuring the success of ILF Mitigation Projects and the
Program in accordance with this Instrument, the 2008 Compensatory Mitigation Rule and the project
description in the January 23, 2017, BiOp issued by USFWS to the FHWA and USACE. The Sponsor is
responsible for the fulfillment of the following roles required of a program sponsorin 33 CFR §332.8:
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Prioritize, identify, and select ILF Mitigation Projects;

Acquire sites for ILF Mitigation Projects;*

Attain AC approval for Mitigation Plans and expenditures from the Program Account;

Design, obtain any relevant permits for, and oversee construction of ILF Mitigation Projects;*
Monitor, maintain, and manage ILF Mitigation Projects;*

Ensure the success of Compensatory Mitigation for which Credits have been sold;

Hold and manage funds collected by the Program;
Maintain accounting and Credit ledgers, tracking all fees collected and expenditures;

Maintain sufficient funds for the long-term management of ILF Mitigation Projects; and

Report annually on the progress and status of the Program, including financial accounting
reports, Credit transaction reports, ILF Mitigation Project monitoring and progress toward
success, status of long term management endowment account, amount of mitigation provided
for authorized impacts/Credits sold, and any changes in land ownership or transfers of long
term management responsibilities.

If the Sponsor grants funds to third-party recipients to complete ILF Mitigation Projects, the
obligations marked with asterisks ordinarily will be performed by the recipients and the Sponsor will
be responsible for ensuring the recipients properly fulfill these obligations. The Sponsor will be
required to seek approval from and provide notice to the Parties before contracting out any of its
responsibilities under the program.

2. Program Administrator Responsibilities

The MDMR as Sponsor may, but is not required to, enter a contractual relationship with a third
party program administrator (“Program Administrator”) to allocate to the Program Administrator
certain responsibilities required of the Sponsor, including:

Hold and manage funds collected by the Program;
Maintain accounting and Credit ledgers, tracking all fees collected and expenditures;
Attain AC approval for Mitigation Plans and expenditures from the Program Account; and

Report annually on the progress and status of the Program, including financial accounting
reports, Credit transaction reports, ILF Mitigation Project monitoring and progress toward
success, status of long term management endowment account, amount of mitigation provided
for authorized impacts/Credits sold, and any changes in land ownership or transfers of long
term management responsibilities.

If these responsibilities are not allocated contractually to a third party Program Administrator, they
are responsibilities of MDMR as the Sponsor.
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E. Approval Committee

The Approval Committee (AC) is comprised of representatives of USFWS, NMFS, and the USACE, at a
minimum. Other members may include representatives of the Penobscot Nation and Maine
Department of Environmental Protection, for example. The AC co-chairs are the USACE Regulatory
Division Chief and the USFWS Complex Manager (“AC Co-Chairs”). The AC Co-Chairs determine the
AC membership. The Program Sponsor shall provide administrative support for the AC and shall be
responsible for all retention of records of AC proceedings. The primary role of the AC is to assist the
AC Co-Chairs in the final approval of ILF Mitigation Project selection.

The AC shall meet as necessary at such times and places as determined by the AC Co-Chairs. The AC
shall determine its own rules and order of business and shall provide for keeping a record of its
proceedings. This record of the AC meetings shall be maintained at the offices of the Sponsor and
shall be made available to the public upon request consistent with applicable laws governing record
releases and withholdings.

All decisions by the AC Co-Chairs, assisted by the AC, to grant approval to a proposed ILF Mitigation
Project, including but not limited to the number of Credits awarded to the ILF Mitigation Project, shall
be documented in writing and signed by the AC Co-Chairs presiding at the meeting approving the ILF
Mitigation Project. The written decision to accept an ILF Mitigation Project proposal constitutes
approval for the expenditure of funds on that ILF Mitigation Project by the Program Sponsor.

Should a vote by the AC result in tie:

1. Regardless of the nature of the vote, if the USFWS and USACE Co-Chairs agree on the outcome,
that shall be the decision.

2. [If the vote is on whether to fund a project, and the USFWS and USACE Co-Charis disagree on
the outcome, the project will not be funded.

3. If the vote concerns something other than project funding, and the USFWS and USACE Co-
Chairs disagree on the outcome, the AC will further discuss. If the tie cannot be resolved, the
AC Co-Chairs will meet separately to discuss and come to a resolution.

F. Elements Required by 33 C.F.R. §332.8(d)(6)(ii)

1. Geographic Service Areas

This Instrument establishes three (3) geographic Service Areas that correspond to the three (3)
Salmon Habitat Recovery Units (“SHRUs”) within the Gulf of Maine DPS designated by the USFWS and
NMFS. The three SHRUs are further depicted in Exhibit B, and described in detail in Element 1 of the
Compensation Planning Framework set forth in Exhibit F.

2. Accounting Procedures

Upon establishment of the Program, the Sponsor will establish a dedicated Program Account and at
least one sub-account (“Sub-Account”) for each Service Area in accordance with the 2008
Compensatory Mitigation Rule and Exhibit D. All funds generated by Credit sales will be deposited
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into the Program Account and tracked comprehensively in the Sponsor’s accounting systems and
allocated to the appropriate Service Area.

These systems shall be established so that the Sponsor at all times can ascertain (a) the balance of
any Service Area Sub-Account; (b) deposits into the Service Area Sub-Account during any period; (3)
disbursements from the Service Area Sub-Account during any period; and (d) investment earnings
accrued to the Service Area Sub-Account.

The Sponsor shall apply generally accepted accounting principles (“GAAP”) to the Program Account.
The Sponsor’s conformance with GAAP shall be audited on an ongoing basis as part of the Sponsor’s
annual independent financial audit.

3. Sponsor Assumption of Legal Responsibility

Under the Program, the responsibility to provide Compensatory Mitigation remains with a
permittee/project proponent unless and until the appropriate number of Credits are purchased by
such permittee/project proponent from the Program through a Credit Transfer. Once a
permittee /project proponent purchases Credits from the Program through a Credit Transfer, the
legal responsibility for providing Compensatory Mitigation with respect to those Credits in
accordance with this Instrument transfers to the Sponsor.

a. The transfer of legal responsibility for Compensatory Mitigation from a permittee/project
proponent to the Sponsor hereunder is established when all of the following have occurred:

i.  This Instrument has been executed by the Parties.

ii. Written authorization from the applicable Permitting Agency that the
permittee/project proponent is eligible to fulfill its Compensatory Mitigation
obligation through purchase of Credits from the Program is received by the Sponsor,
along with written indication of the specific number of Credits the permittee/project
proponent must purchase for those purposes.

iii. Payment for the Credits by the permittee/project proponent is tendered and the
Sponsor delivers to the AC and the permittee an executed transaction receipt that
indicates the number of Credits sold and fees paid and the date of the payment.

b. The satisfaction of Sponsor’s legal responsibility for providing the required Compensatory
Mitigation is established through the generation of Released Credits in an amount equal to
or greater than the number of Transferred Advance Credits, thereby Fulfilling its obligations
as set forth in this Instrument.

c. The Sponsor will retain responsibility for required Compensatory Mitigation for which
Credits are sold from the Program until one of the following has occurred:

i. The Advance Credits associated with the Compensatory Mitigation have been Fulfilled
through application of Released Credits, and any long-term management obligations
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of the ILF Mitigation Project associated with applied Released Credits have been
transferred to an AC-approved entity;

ii. The Compensatory Mitigation obligation has been transferred to an AC-approved third
party (i.e., purchase of credits from a mitigation bank); or

iii.  Closure of the Program occurs in accordance with this Instrument.

d. Notwithstanding any other provision of this Instrument, to the maximum extent permitted
by law, the Sponsor’s maximum financial obligation and liability for the Program, including
providing Compensatory Mitigation thereunder, is at all times limited to the funds in the
Program Account.

4. Default Provisions

a. Determination of Default. The AC may make a determination of Default by the Sponsor
only after (i) written notice of the potential Default has been provided by one of the AC
Co-Chairs to the Sponsor and all AC members; (ii) the Sponsor has been afforded a period
of not less than ninety (90) days to remedy (or, if not capable of being remedied within
ninety (90) days, then to begin remedying) the circumstances forming the basis for the
potential Default; and (iii) the Sponsor and the AC have engaged in a good faith effort to
resolve the issues forming the basis for the potential Default through reasonable means,
including but not limited to meeting and conferring in good faith to determine the
appropriate action(s) that could be taken by the Sponsor to remedy the applicable
deficiencies, performance failures, or other issues. Any determination by the IRT that a
Default has occurred must be communicated immediately to the Sponsor and to all IRT
members.

b. Remedies for Default. If after meeting and conferring as required under Section IV.F.4.3,
the potential Default cannot be remedied, the IRT may make a determination of Default
as provided in Section 1V.F.4.a. Thereafter, the IRT and the Program Sponsor shall agree
upon a remedial action that is mutually acceptable to the Sponsor and the IRT and/or the

Sponsor shall complete Closure of the Program in accordance with Section IV.F.5.
5. Closure Provisions

a. Closure may occur at the election of either the Sponsor or the AC after ninety (90) days’
advance written notice to the other Parties.

b. Closure is effected when the notice required by Section IV.F.5.a has been provided and
the Sponsor has fulfilled its legal responsibility to provide any remaining required
Compensatory Mitigation for which Advance Credits have been Transferred, including all
associated monitoring and reporting requirements, through one or more of the following
options:
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i. If no ILF Mitigation Projects are in development at the time the written notice of
Closure is transmitted, through the transfer of all funds then existing in the Program
Account to the closest mitigation bank or other entity acceptable to the AC. Under this
option, final Closure will be deemed to have occurred on the date of transfer of such
funds by the Sponsor.

ii. Ifoneor more ILF Mitigation Projects are in development at the time the written notice
of Closure is transmitted, through completion of those ILF Mitigation Projects to the
extent achievable with funds on deposit in the Program Account, and subsequent
transfer of all funds then remaining in the Program Account to the closest mitigation
bank or other entity acceptable to the AC. Under this option, final Closure will be
deemed to have occurred on the later of (x) the date of transfer of such funds by the
Sponsor and (y) the date the last ILF Mitigation Project is completed (to the extent
achievable with funds on deposit in the Program Account).

iii. Ifone or more ILF Mitigation Projects are in development at the time the written notice
of Closure is transmitted, through transfer of the ILF Mitigation Project development
agreements and all related rights and responsibilities pertaining to those ILF
Mitigation Projects (including but not limited to the budgeted funds for such ILF
Mitigation Project existing in the Program Account), to another entity or entities
acceptable to the AC and subsequent transfer of all funds then remaining in the
Program Account to the closest mitigation bank or other entity acceptable to the AC.
Under this option, final Closure will be deemed to have occurred on the later of (x) the
date of transfer of such funds by the Sponsor and (y) the date the development
agreements and all related rights and responsibilities of the last ILF Mitigation Project
are transferred to a third party acceptable to the AC.

6. Withdrawal

An AC Member may withdraw from participation in the Program and this Instrument after ninety
(90) days’ advance written notice to the other Parties.

7. Reporting

The Sponsor will provide annual reports to the AC in accordance with requirements contained at 33
CFR §332.8(q). Annual reports will be based on calendar years, and will contain a program account
of deposits and withdrawals and updates on the progress of each SHRU and ILF Mitigation Project
implementation. The reports will be submitted not later than June 30 of the year following the
reporting year. Each annual report will provide an overview of the Atlantic salmon resources that
were lost and the ILF Mitigation Projects that were funded. It also will summarize the successes and
the challenges, and suggestions for improvements to the Program for the following year. For
restoration, creation and enhancement ILF Mitigation Projects that may take several years to
complete, the Sponsor will summarize monitoring reports and the results of the work during the
reporting period.
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Every five (5) years, the Sponsor will produce a status and trends report summarizing the previous
five (5) years. This report will examine the goals for each SHRU and discuss how well the ILF
Mitigation Projects furthered those goals. Every ten (10) years or as funds allow, the Sponsor and
others will reexamine and update the Compensation Planning Framework, including working with a
broad range of stakeholders.

8. Other Information

The Sponsor will provide to the AC such other information as maybe reasonably requested by the AC
from time to time.

G. Elements Required by 33 C.F.R. §332.8(d)(6)(iv)

1. Compensation Planning Framework

The Compensation Planning Framework established under this Instrument is set forth in Exhibit F
and includes the following elements:

a. Geographic Service Areas

b. Description of Threats to Atlantic Salmon

c. Analysis of Historic Aquatic Resource Loss

d. Analysis of Current Aquatic Resource Conditions

e. Statement of Goals and Objectives

f. Prioritization Strategy for Selecting and Implementing Mitigation Projects

g. Qualification of Preservation Actions

h. Description of Public and Private Stakeholder Involvement

i. Description of Long Term Protection and Management Strategies

j.-  Strategy for Periodic Evaluation and Reporting on Program Progress
2. Establishment and Use of Credits, Fees, and Credit Accounting

a. Advance Credits. On the Effective Date, this Instrument shall operate to automatically
grant to the Sponsor Advance Credits in each Service Area as set forth in Exhibit C. The number of
Advance Credits that are approved for Transfer was developed in coordination with the AC and is
based on (i) the percentage of the projected mitigation opportunities within the Service Area, as
outlined in the Compensation Planning Framework, (ii) the Sponsor’s past performance for
implementing aquatic resource restoration, establishment, enhancement and/or preservation
activities in the Service Area or other areas, and (iii) the projected financing necessary to begin
planning and implementation of ILF Mitigation Projects.
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Once the Sponsor has sold all of its Advance Credits in a Service Area, no additional Advance Credits
may be sold until Released Credits have been generated in accordance with the approved Credit
Release Schedule outlined in a Mitigation Plan. Each Released Credit will fulfill the Advance Credit
by offsetting the mitigation obligation of an Advance Credit as set forth in Section V.B.2. As the
mitigation obligations associated with Advance Credits are fulfilled, an equivalent number of
Advance Credits may be made available for Transfer.

Unless agreed otherwise by the AC, the Sponsor shall complete land acquisition and initial physical
and biological improvements with respect to an ILF Mitigation Project by the third full growing
season after the Transfer of Advance Credits. Development of Released Credits to Fulfill the
mitigation obligation of the Advance Credits occurs through achieving the performance standards in
the Mitigation Plan, according to the applicable Credit Release Schedule. If the Sponsor fails to meet
these deadlines, the AC may make a determination that more time is needed to plan and implement
the applicable ILF Mitigation Project in accordance with 33 CFR §332.8(n)(4).

b. Use of Credits. In accordance with the provisions of this Instrument, Advance Credits
and, to the extent they are developed and not used to Fulfill Advance Credits, Released Credits, are
available for Transfer by the Sponsor to satisfy Compensatory Mitigation requirements in accordance
with all applicable requirements for permits or recommendations issued by the relevant Permitting
Agency. The Permitting Agency will determine the number of Credits that must or should be
purchased by a permittee/project proponent to satisfy its Compensatory Mitigation obligation. The
AC Co-Chairs, in consultation with the AC, will determine the number of Released Credits that each
ILF Mitigation Project generates as it is completed, based on the achievement of applicable
performance standards as reflected in the ILF Mitigation Project’s Credit Release Schedule.

Each Mitigation Plan approved by the AC Co-Chairs, in consultation with the AC, will include the
method for determining the Released Credits to be generated by the individual ILF Project, in
accordance with the methodology described in Section 1V.G.3 and Exhibit C. Over time, projects may
generate more credits in a Service Area than have been purchased from the Advanced Credit pool. As
they are released, “excess” credits are “banked”, meaning that there are credits available for sale to
entities which require the use of Released Credits rather than Advanced Credits. One example of such
an entity is the Corps of Engineers Civil Works Program. Each Mitigation Plan approved by the AC
Co-Chairs, in consultation with the AC, will include a Credit Release Schedule linked to the
achievement of Performance Standards. As milestones in an individual ILF Mitigation Project’s Credit
Release Schedule are reached, the ILF Mitigation Project will be deemed (as confirmed in writing by
the AC Co-Chairs, after consultation with the AC) to have generated Released Credits. Generation of
Released Credits shall require: (i) approval by the AC Co-Chairs, in consultation with the AC, of the
Mitigation Plan, (ii) achievement of the applicable milestone(s) in the Credit Release Schedule, (iii)
submittal of a request for Credit Release to the AC, along with documentation substantiating
achievement of the criteria for release to occur, and (iv) written confirmation of Credit Release from
the AC Co-Chairs, after consultation with the AC. If an ILF Mitigation Project does not achieve
performance-based milestones, the AC Co-Chairs will coordinate with the Sponsor to modify the
Credit Release Schedule and provide written notice of any such modification to the Sponsor.
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c. Fees. The Sponsor shall be responsible for establishing the ASRCP Fee Schedule for
Credits to be sold under the Program in accordance with the 2008 Compensatory Mitigation Rule.
The 2008 Compensatory Mitigation Rule provides in 33 CFR §332.8(0)(5)(ii) that the cost per Credit
must represent full-cost accounting: “For in-lieu fee programs, the cost per unit of credit mustinclude
the expected costs associated with the restoration, establishment, enhancement and/or preservation
of aquatic resources in that service area. These costs must be based on full cost accounting, and
include, as appropriate, expenses such as land acquisition, project planning and design, construction,
plant materials, labor, legal fees, monitoring, long term stewardship, and remediation or adaptive
management activities, as well as administration of the in-lieu fee program.”

The initial ASRCP Fee Schedule is set forth in Exhibit C.

d. Transfer of Credits. Credits may be Transferred only in conjunction with a permit,
certification or other authorization or approval issued by a Permitting Agency, involving In-stream
Impacts. The responsibility to provide Compensatory Mitigation remains with the permittee/project
proponent unless and until Credits are Transferred from the Program.

Each Permitting Agency will make its own respective decisions about the most appropriate
Compensatory Mitigation on a case-by-case basis, during evaluation of the permit application or
other request for authorization for a proposed project. This Instrument does not guarantee that the
use of Credits for specific permitted activities will be accepted by the Permitting Agency, and
authority for approving use of the Program for Compensatory Mitigation lies with each Permitting
Agency, in its sole discretion, for In-Stream Impacts subject to the jurisdiction of the Permitting
Agency.

If the relevant Permitting Agency determines that the purchase of Credits from the Program is
appropriate Compensatory Mitigation, the permittee/project proponent may contact the Sponsor to
seek to secure the necessary amount of Credits, as set forth in the permittee’s/project proponent’s
permit conditions.

Upon Transfer of Credits, the Sponsor shall enter the pertinent Transfer information into RIBITS.
3. Methodology for Determining ILF Mitigation Project Credits

For each specific ILF Mitigation Project proposed by the Sponsor to the AC, the AC Co-Chairs, in
consultation with the AC, shall evaluate the expected aquatic resource benefits of such project in
accordance with Exhibit C and then determine the appropriate ILF Mitigation Project-specific
Released Credits that will be allocated to such ILF Mitigation Project. The AC also will establish the
Credit Release Schedule for the ILF Mitigation Project. Costs of the ILF Mitigation Project
development will be fully calculated and allocated from the Program Account.

4. Program Account

The Sponsor will establish a financial account dedicated to the Program (“Program Account”) in
accordance with Exhibit D.
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A percentage of funds received from the Transfer of each Advance Credit may be assessed and
collected by the Sponsor as an administrative and program management fee (“Administrative Fee”)
for administering the Program. The percentage of funds to be assessed and collected by the
Sponsor from the Transfer of each Credit is set forth in Exhibit D.

5. Disbursements for ILF Mitigation Projects

Disbursements from the Program Account may be made only upon receipt of written authorization
(may be transmitted electronically) from the AC Co-Chairs, after consultation with the AC, except for
the Administrative Fee, which may be deducted by the Sponsor at the time proceeds from Credit sales
are received.

Each ILF Mitigation Project will be developed and implemented in accordance with a Mitigation Plan,
which will include a detailed budget, which should include a contingency of at least 10% for ILF
Mitigation Projects involving construction and a set dollar amount for preservation-only projects.
Each ILF Mitigation Project will be submitted to the AC for approval. Approval by the AC Co-Chairs,
after consultation with the AC, of a Mitigation Plan that includes a budget will constitute approval for
disbursement of funds from the Program Account in accordance with the budget.

The Sponsor may enter into contracts or agreements with third parties for the development,
implementation, and/or long-term stewardship of individual ILF Mitigation Projects. Third parties
performing work to implement ILF Mitigation Projects will be paid with funds from the applicable
Service Area Sub-Accountin accordance with approved Mitigation Plans and associated budgets. The
Sponsor shall pay third parties for performance of ILF Projects in accordance with the terms of the
contracts or other agreements governing such performance. Increases in an AC-approved budget for
an ILF Mitigation Project generally will not be approved unless additional Credits are generated. Any
increase in an AC-approved budget must be approved by the AC Co-Chairs, after consultation with
the AC, before such increase shall become effective and before funds from the Program Account may
be used to pay such increase. Generally, such increases will be approved only if additional credits
will be generated.

Each Service Area Sub-Account may be charged for reasonable and appropriate expenses associated
with the fee acquisition of land and/or conservation easements, design and implementation of
mitigation projects, including monitoring and remediation, long-term stewardship of projects and
contingency funds as determined appropriate. These expenses shall be included in the overall cost
of each ILF Mitigation Project. Specific expenses associated with implementing an ILF Mitigation
Project, including the purchase price of land, payment for a conservation easement, construction
activities, appraisals, closing costs, and establishment of vegetation as well as the cost of long-term
stewardship of n ILF Mitigation Project may be debited from the Service Area Sub-Account and paid
to the Sponsor or third party ILF Mitigation Project implementer, and, in the case of stewardship
funding, to the entity responsible for the long-term management of the ILF Mitigation Project and
monitoring of a permanent easement. For ILF Mitigation Projects involving construction or other
work that would occur after site acquisition, financial assurances must be provided by the Sponsor
or third party ILF Mitigation Project implementer or a percentage of the Project Account allocation
for the ILF Mitigation Project will be held in abeyance until the AC Co-Chairs, after consultation with
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the AC, determine the ILF Mitigation Project is successful following monitoring and any needed
remediation.

6. Long-term Management and Maintenance of ILF Mitigation Projects

ILF Mitigation Projects will be designed, to the maximum extent practicable, to be self-sustaining
once performance standards have been achieved. The Sponsor will ensure that ILF Mitigation
Projects are maintained and managed to protect their long-term viability and functionality.

Following the performance period (i.e., regulatory monitoring period) and release of all Credits, ILF
Mitigation Projects will be managed in accordance with long-term stewardship guidelines. A long-
term maintenance and management plan will be submitted to the AC for approval prior to final Credit
release. The Sponsor may, and upon the request of the AC will, establish a separate or Sub-Account
for Program Account funds dedicated to the long-term management and maintenance of ILF
Mitigation Projects.

V. ILF Mitigation Project Selection and Operation

There is a wealth of existing guidance to help identify ILF Mitigation Projects that are financially and
functionally feasible, and that will provide the greatest ecological benefits. These include NOAA’s
2009 Critical Habitat rule, the Atlantic salmon recovery plan, ongoing field research, GIS analyses,
and watershed-based conservation efforts by non-profit groups and state agencies.

Current species recovery strategies have employed a watershed-based approach. In 2009, NOAA-
NMFS used HUC 10 (level 5) watersheds to identify specific areas to designate as Critical Habitat.
The HUC 10 level provides a framework to reasonably aggregate occupied river, stream, lake, and
estuary habitats that contain the physical and biological features essential to the conservation of the
species. Many Atlantic salmon populations within the GOM DPS are currently managed at the HUC
10 watershed scale, which corresponds well to Atlantic salmon biology and life history
characteristics (NOAA 2009).

NOAA-NMFS established a geographic framework represented by the three Service Areas, each of
which is an aggregate of several watersheds. This framework is intended to ensure that viable
populations are established across the major geographic regions within the DPS, that threats are
addressed effectively across the DPS, and to provide protection from demographic and
environmental variation (USFWS and NOAA-Fisheries, 2016). A total of 87 HUC10 watersheds
define the geographic area of the GOM DPS, which corresponds to the historical range of the species.

The 2016 Atlantic Salmon Draft Recovery Plan includes a description of site-specific management
actions necessary to conserve the species, based on ecological and biological requirements of Atlantic
salmon in the expanded GOM DPS, as well as current threats and conservation accomplishments that
impact long-term species viability.

One of the main objectives of the Program is to provide mitigation for In-Stream Impacts that result
in greater ecological benefit than could be achieved through permittee-responsible mitigation. The
Program aims to achieve “no net loss” of functions within each Service Area. Therefore, ILF
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Mitigation Projects will be prioritized in accordance with the Compensation Planning Framework
based on their ability to further species recovery goals within each Service Area.

A. ILF Mitigation Project Review Committee

The Sponsor shall establish and maintain an ASRCP Mitigation Project Review Committee (“Review
Committee”) comprised of representatives from USFWS, NMFS, MDIFW, MDMR and, if applicable, the
Program Administrator. In addition, two (2) seats will be made available on staggered three (3)-year
terms to representatives from other quasi-government or non-governmental organizations. The
Program Administrator’s seat on the Review Committee shall be nonvoting. The Review Committee
shall be chaired by the Sponsor.

The Review Committee shall meet twice a year, or as otherwise necessary, to review potential ILF
Mitigation Projects. The Review Committee shall determine its own rules and order of business and
shall provide for keeping a record of its proceedings. This record of the Review Committee meetings
shall be a public record maintained at the offices of the Sponsor open for inspection at the request of
Sponsor, the AC, or one or both of the AC Co-Chairs.

The Review Committee will evaluate proposed ILF Mitigation Projects based on site suitability,
likelihood of ILF Mitigation Project success, maximizing the environmental benefit of Program
Account funds expended, relative value of the natural resource type(s) involved, and, in the case of
preservation, the relative threat of development of the proposed ILF Mitigation Project site, as
described in more detail in the Compensation Planning Framework.

B. ILF Mitigation Project Approval and Implementation

Proposed ILF Mitigation Projects recommended by the Review Committee will be forwarded by the
Sponsor to the AC for consideration by the AC in accordance with the 2008 Compensatory Mitigation
Rule.

The Sponsor will be responsible for ensuring the design, permitting, construction, monitoring and
maintenance of ILF Mitigation Projects are appropriate and performed in accordance with the
respective Mitigation Plans during the regulatory performance period, as required of a program
sponsor in 33 CFR §332.8.

1. Mitigation Plan

The Sponsor will ensure that a Mitigation Plan and site design for each ILF Mitigation Project selected
by the Review Committee and approved by the AC Co-Chairs, after consultation with the AC, are
produced. All Mitigation Plans will meet the requirements specified in the 2008 Compensatory
Mitigation Rule and will contain the following elements:

a. Goals and Objectives: A description of the resource type(s) and amount(s) that will be
provided, the functions targeted, the method of compensation, and the manner in which
the resource functions of the ILF Mitigation Project will address the needs of the
watershed.
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b. Site Selection: A description of the factors considered during the site selection process.

c. Site Protection Instrument: A description of the legal arrangements and instrument that
will ensure the long-term protection of the ILF Mitigation Project site.

d. Baseline Site Information: A description of the ecological characteristics of the proposed
ILF Mitigation Project site.

e. Credit Release Schedule: A schedule for making Credits generated by the ILF Mitigation
Project available for Transfer, consistent with Section V.B.3.

f. Mitigation Work Plan: Detailed written specifications and work descriptions for the ILF
Mitigation Project.

g. Maintenance Plan: A description and schedule of maintenance requirements to ensure the
continued viability of the resource once initial construction is completed.

h. Performance Standards: Ecological and measurable standards that will be used to
determine whether the ILF Mitigation Project is achieving its objectives.

i. Monitoring Requirements: A description of parameters to be monitored in order to
determine if the ILF Mitigation Project is on track to meet performance standards and if
adaptive management is needed. A schedule for monitoring and reporting on monitoring
results will also be included.

j- Long-term Management Plan: A description of how the ILF Mitigation Project will be
managed after achievement of performance standards to ensure the long-term
sustainability of the resource, including long-term financing mechanisms and the party
responsible for long-term management.

k. Adaptive Management Plan: A management strategy to address unforeseen changes in
site conditions or other components of the ILF Mitigation Project, including the party or
parties responsible for implementing adaptive management measures. The adaptive
management plan will guide decisions for revising mitigation plans and implementing
measures to address both foreseeable and unforeseen circumstances that adversely affect
the ILF Mitigation Project’s success.

. Financial Assurances: A description of financial assurances that will be provided and how
they are sufficient to ensure a high level of confidence that the ILF Mitigation Project will
be successfully completed, in accordance with its performance standards. If there are no
financial assurances, the payment schedule will be set to ensure the work and monitoring
are completed before reimbursement funding is released.

m. Other information, such as:
i. Nearby mitigation or restoration projects and how the ILF Mitigation Project may

compliment them.
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ii. Adjacent land uses and potential effects of adjacent land uses on the ILF Mitigation
Project.

iii. ~ Other information as identified by the AC as necessary for inclusion in the Mitigation
Plan.

2. Fulfillment of Advance Credits

Advance Credits sold will be Fulfilled by ILF Mitigation Projects submitted to and approved by the
AC Co-Chairs, after consultation with the AC.

3. Credit Release

Credit Releases for ILF Mitigation Projects must be approved by the USACE district engineer in
coordination with the AC Co-Chairs. For Credits to be released, the Sponsor will submit
documentation to the district engineer and AC Co-Chairs demonstrating that the appropriate
milestones for Credit Release have been achieved and requesting the release. The AC Co-Chairs will
provide copies of this documentation to the AC members for review and comment in accordance with
33 CFR §332.8(0)(9).

The district engineer and AC Co-chair may determine that a site visit is necessary prior to the release
of credits.

Credits will be released as approved ILF Mitigation Projects are completed by the Sponsor, in
accordance with the following schedule, which may be modified with approval from the AC:

a. Preservation:

100% of Credits upon receipt of the signed and recorded preservation document, evidence that the
non-wasting endowment has been established or receipt of a letter from the long-term steward
stating that an endowment is not required to provide the long-term management as outlined in the
long-term management agreement, and a long-term management agreement approved by the
Sponsor and AC Co-Chairs, after consultation with the AC, and signed by the long-term steward and
fee owner (if different).

b. Restoration/Creation/Enhancement (Rehabilitation) with Associated Preservation:

100% of the preservation-related Credits upon receipt of the signed and recorded preservation
document and a long-term management agreement approved by the Sponsor and AC Co-Chairs, after
consultation with the AC, and signed by the long-term steward and fee owner (if different).

100% of the construction-related Credits upon completion of construction and approval of the work
by the Sponsor, receipt of all required inspection and initial monitoring reports, and the Sponsor
determine the ILF Mitigation Project is successful in meeting the goals and performance measures
and the AC concurs with the Credit Release.
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c. Restoration/Creation/Enhancement (Rehabilitation) without Associated
Preservation:

100% of the Credits upon completion of construction and approval of the work by the Sponsor,
receipt of all required inspection and initial monitoring reports, and the Sponsor determines the ILF
Mitigation Project is successful in meeting the goals and performance measures and the AC concurs
with the Credit Release.

If, at any step in the Credit Release Schedule for any type of ILF Mitigation Project, it is determined
through monitoring that performance standards are not being met, the Sponsor, in consultation with
the AC, shall identify appropriate adaptive management and/or contingency measures and devise a
plan for implementation.

C. Project Implementation

Upon the approval of a Mitigation Plan and Credit Release Schedule by the AC Co-Chairs, after
consultation with the AC, the Sponsor has spending authorization to initiate implementation of the
ILF Mitigation Project. As appropriate based on the ILF Mitigation Project approved, the Sponsor will
oversee contract development, select a qualified construction contractor, and perform construction
management and oversight. As necessary, the construction process will include routine inspections,
special inspections, pre-construction site review meetings, post-construction meetings, and
compliance reporting as necessary.

D. Monitoring and Maintenance

Monitoring will require qualitative and quantitative assessments of physical, chemical and biological
characteristics of the ILF Mitigation Project as appropriate, using scientifically appropriate analytical
methods. The purpose of monitoring is to determine the level of compliance with ecological
performance standards established in the Mitigation Plan for the ILF Mitigation Project. In addition,
the monitoring data will help identify problems that may trigger maintenance activity, contingency
plans, remedial action, or adaptive management measures.

Monitored parameters depend in large part on the type, scale and scope of an ILF Mitigation Project
(e.g., effectiveness of fish passage at the project).

As necessary, the Sponsor will coordinate with land managers and appropriate contractors to outline
maintenance protocols for each ILF Mitigation Project.

E. Adaptive Management and Contingency Planning

Once ILF Mitigation Projects are installed, they will be adaptively managed by the Sponsor in
response to the outcome of regular and routine maintenance and monitoring events. If any
monitoring data reveal that an ILF Mitigation Project is failing in whole or in part, the Sponsor will
determine whether conditions can be remedied through maintenance activities. If the failure is
beyond the scope of routine maintenance, the Sponsor will submit a contingency plan to the AC. Once
approved by the AC Co-Chairs, after consultation with the AC, the contingency plan will be
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implemented and will replace the approved Mitigation Plan. If the failure is substantial, the Sponsor
will extend the maintenance and monitoring period for the ILF Mitigation Project and/or the Credit
Release Schedule may be adjusted.

VI. Other Provisions

A. Modification and Amendment of Instrument and Exhibits

1. Instrument. This Instrument may be amended or modified only with the written
approval of the Parties, and shall be fully set forth in a separate document signed by all
Parties that shall be appended to this Instrument. All Instrument modifications,
including but not limited to Mitigation Plan approvals, must be effected in accordance
with the instrument modification process set forth in the 2008 Compensatory Mitigation
Rule, including, as applicable, the streamlined review process set forth therein. Any
amendment effective date will be the date of the last signature.

2. Exhibits. Exhibits to this Instrument may be amended or modified only with the written
approval of the Parties, and shall be fully set forth in a separate document signed by all
Parties that shall be appended to this Instrument. Exhibit modifications shall not be
required to be effected in accordance with the instrument modification process set forth
in the 2008 Compensatory Mitigation Rule except to the extent specifically required by
the 2008 Compensatory Mitigation Rule or by the AC Co-Chairs.

B. Controlling Language

The Parties intend the provisions of this Instrument and each of the documents incorporated by
reference into it to be consistent with each other, and for each document to be binding in
accordance with its terms. To the fullest extent possible, these documents shall be interpreted in a
manner that avoids or limits any conflict between or among them. However, if and to the extent
that specific language in this Instrument conflicts with specific language in any document that is
incorporated into this Instrument by reference, the specific language of the Instrument shall be
controlling.

C. Entire Agreement

This Instrument, including all Exhibits, appendices, schedules, and agreements referred to in this
Instrument, constitute the final, complete, and exclusive statement of the terms of the agreement
between and among the Parties pertaining to the Program, and supersede all prior and
contemporaneous discussions, negotiations, understandings or agreements of the Parties. No other
agreement, statement, or promise made by the Parties, or to any employee, officer, or agent of the
Parties, which is not contained in this Instrument, is binding or valid. No alteration or variation of this
Instrument is valid or binding unless amended in writing in accordance with the Instrument. Each
Party acknowledges that neither it, nor anyone acting on its behalf, has made any representation,
inducement, promise, or agreement, oral or otherwise, that is not embodied herein.
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D. Reasonableness and Good Faith

Except as specifically limited elsewhere in this Instrument, whenever this Instrument requires a
Party to give its consent or approval to any action by the other Party, such consent or approval will
not be unreasonably withheld or delayed. If a Party disagrees with any determination covered by
this provision and requests the reasons for that determination, the determining Party will furnish its
reasons in writing and in reasonable detail within thirty (30) days of receipt the request.

E. Successors and Assigns

This Instrument and each of its covenants and conditions are binding on, and are for the benefit of, the
Parties and their respective successors and assigns, subject to the limitations on transfer set forth
herein. The Sponsor will have the right to assign or otherwise transfer the Program at any time,
provided that the Sponsor is in full compliance with all requirements of this Instrument and receives
the prior written approval of the AC Co-Chairs, in consultation with the AC. Prior to assignment,
transfer, sale, or conveyance, the Program Sponsor will provide to each member of the AC written
assurance from the proposed replacement sponsor confirming the replacement sponsor’s intent to
assume and perform all of the responsibilities and obligations of the Sponsor under this Instrument.
Any such assignment, sale, transfer or conveyance made without the prior written approval of the AC
Co-Chairs may, at the discretion of the AC, result in the termination of this Instrument according to the
Closure provisions in Section IV.F.5 of this Instrument.

F. Partial Invalidity

If a court of competent jurisdiction finds that any term or provision of this Instrument is invalid or
unenforceable, in whole or in part, the validity and enforceability of the remaining terms and
provisions, or portions of them, are not affected unless an essential purpose of this Instrument is
defeated by loss of the invalid or unenforceable provision.

G. Notices

The Parties will provide in writing any notice, demand, approval, request, or other communication
that is required by this Instrument. Such communications are deemed given when delivered
personally or:

e sent by receipt-confirmed facsimile;

¢ sent by receipt-confirmed electronic mail;

e sent by recognized overnight delivery service; or

o five (5) days after deposit in the U.S. mail, postage prepaid; and
e addressed as set forth in Exhibit G.

Any Party may change its notice address by giving notice of change of address to the other Party in
the manner specified in this Section VIL.G:
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H. Counterparts

This Instrument may be executed in multiple counterparts, each of which will be deemed an original
and all of which together will constitute a single executed instrument.

I. No Third-Party Beneficiaries

This Instrument does not create any third-party beneficiaries, and does not authorize any third-party
actions, including, without limitation, suits for personal injuries, property damage, or enforcement.
The duties, obligations, and responsibilities of the Parties to this Instrument with respect to third
parties are as otherwise provided by law, as though this Instrument does not exist.

J. Availability of Funds

Implementation of this Instrument is subject to the requirements of the Anti-Deficiency Act, 31 U.S.C.
§ 1341, and the availability of appropriated funds. Neither the USACE nor the USFWS is required under
this Instrument to expend any appropriated funds unless and until an authorized official affirmatively
acts to commit to such expenditures as evidenced in writing.

K. No Partnerships

This Instrument does not make either Party an agent for, or the partner in a joint venture of, the other
Party.

L. Governing Law

This Instrument is governed by, and construed in accordance with, the CWA, 33 U.S.C. §§1251 et seq.,
the ESA, 16, U.S.C. §§1531 et seq., and other applicable federal and state laws and regulations.
However, nothing in this Instrument is intended, or is construed as, a waiver of sovereign immunity
beyond that which has been granted by the United States legislature in applicable federal laws.

M. Headings and Captions

Any section or paragraph heading or caption contained in this Instrument is for convenience of
reference only and does not affect the construction or interpretation of any provisions of this
Instrument.

N. Right to Refuse Service

A determination by a Permitting Agency that a permittee/project proponent may use the Program to
satisfy a Compensatory Mitigation obligation does not obligate the Sponsor to sell Credits to a
permittee/project proponent or otherwise accept such Compensatory Mitigation obligation. The
Sponsor reserves the right to refuse to sell Credits and/or to accept mitigation fee payments from any
permittee/project proponent for any reason.
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0. Provision of Legal Responsibility

USACE approval of this Instrument constitutes the regulatory approval required for the ASRCP to be
used to provide compensatory mitigation for Department of the Army permits pursuant to 33 C.F.R.
§332.8(a)(1). This Instrument is not a contract between the Sponsor and the Corps or any other
agency of the federal government. Any dispute arising under this Instrument will not give rise to any
claim for monetary damages by the Sponsor. This provision is controlling notwithstanding any other
provision or statement in the Instrument to the contrary. Any changes to this provision need to be
coordinated through U.S. Army Corps of Engineers New England District Headquarters.

VII. Execution
Each of the undersigned certifies that he or she has full authority to bind the Party that he or

she represents for purposes of entering into this Instrument. This Instrument is deemed
executed on the date of the last signature by the Parties.

[The remainder of this page intentionally is left blank.]
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IN WITNESS WHEREQF, the Parties have executed this Instrument as follows:

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DISTRICT

By// g Date: /055’?2069
Name: COL William M. Conde
Title:  SACE, District Commander

U.S. FISH AND WILDLIFE SERVICE

By Atz Q L amesthe . Date: 9/13/2018

Name: Pete( Lamothe
Title: USFWS, Complex Manager

MAINE DEPARTMENT OF MARINE RESOURCES, PROGRAM SPONSOR

s |4 e 172l

Name: = t At & ) lel, hoer

Title: C T T
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EXHIBIT A

Program Area

Geographic range of the GOM DPS as defined in the 2000 and 2009 listing rules. (From Draft recovery
plan for the Gulf of Maine Distinct Population Segment of Atlantic salmon (Salmo salar). USFWS-NOAA,
2016)



EXHIBIT B

Service Areas

SHRU boundaries as illustrated are consistent with 50 C.F.R. Part 226 Endangered and Threatened Species; Designation of
Critical Habitat for Atlantic Salmon (Sa/mo salar) Gulf of Maine Distinct Population Segment; Final Rule published June 19, 2009
(74 Fed. Reg. 29300) https://www.gpo.gov/fdsys/pkg/FR-2009-06-19/pdf/E9-14268.pdfttpage=2.




EXHIBIT C
Credit and Debit Information and Procedure

Initial Advance Credits

The following Advance Credits have been allocated to the ASRCP as of the Effective Date of the

Instrument:
Service Area Number of Advance Credits*
Merrymeeting Bay SHRU 1159
Penobscot Bay SHRU 1148
Downeast Coastal SHRU 334
Total Advance Credits 2641

* The number of advanced credits are equal to five percent of the habitat units required per SHRU for
delisting as described in the recovery plan. Each SHRU has different numbers of habitat units necessary
for recovery and delisting, therefore, the number of advanced credits per SHRU vary.

Initial ASRCP Fee Schedule

The initial prices for which Credits under the ASRCP will be sold are:

Service Area Initial Credit Price* Initial Credit Initial Credit
Habitat Unit Price Price
2 2
(100 m?) m ft
Merrymeeting Bay SHRU $4856 $48.56 $4.51
Penobscot Bay SHRU $3408 $34.08 $3.17
Downeast Coastal SHRU S6347 $63.47 $5.90

*The fee schedules for each SHRU is variable and based on The Conservation Fund - White Paper. Link:
https://ribits.usace.army.mil/ribits apex/f?p=107:378:12339898593628::NO::P378 PROGRAM

1D:2842




Method for Determining Debits and Credits:

The standard unit of measure used for in-lieu fee programs to quantify an impact is a “Debit.” Lift at an
ILF Mitigation Project is measured in “Credits.”

The Credit/Debit calculation method to be used for the ASRCP was previously developed in collaboration
with other natural resource agency stakeholders. The calculation method utilizes a database tool and GIS
software (together referred to as the Credit/Debit Calculator) to help determine potential impacts from
permittee activities and mitigation benefits from ILF Mitigation Projects within each Service Area.

The Credit/Debit Calculator will be used to assist the Permitting Agencies, the IRT and the Sponsor in the
determination of Credits and Debits for Program activities. Each Debit is equal to one unit (1 unit = 100
square meters) of in-stream Atlantic salmon rearing and spawning habitat that may be impaired as a result
of permitted impacts. Each Credit equates to one unit of Atlantic salmon habitat benefited by an ILF
Mitigation Project through restoration, and to additional units of habitat to the extent the ILF Mitigation
Project enhances, creates, and/or preserves Atlantic salmon habitat, in accordance with the table below.
For road crossing or other blocking or disturbance projects over streams and rivers, the Credit and Debit
calculations include the effects on upstream as well as proximal rearing and spawning habitat.

Key data sources utilized by the Credit/Debit Calculator include:

B Detailed stream crossing inventory of several thousand Maine road crossings, which identifies
known and potential barriers to fish passage and estimates the number of units of Atlantic salmon
rearing habitat made inaccessible by each barrier (Maine Stream Connectivity Work Group and
Maine Office of GIS);

M Surveys of Atlantic salmon spawning and rearing habitat within the DPS (Maine Dept. of Marine
Resources - Division of Sea Run Fisheries and Habitat);

M Potential Atlantic salmon juvenile rearing habitat estimated using a USFWS model (Wright et al
2008);

B Cost estimation models to assess the cost per lineal foot (including all aspects of project design,
implementation, monitoring and maintenance) to provide stream crossing structures that provide
full habitat access for Atlantic salmon across the three SHRU’s (Evergreen Funding Consultants,
2003., Neeson et al, 2015, New England Environmental Finance Center, 2010).

Debits. Debits from applicant projects will be determined by the Permitting Agencies, pursuant to the
applicable regulatory program. If all Permitting Agencies for an unavoidable impact agree that the
Program is the most practicable way for the applicant to meet mitigation needs, then mitigation
requirements must be quantified and approved prior to permit issuance, so the applicant can be advised
of the number of Credits that must be acquired to offset the Debits determined by the Permitting
Agencies. The Credit/Debit Calculator will provide the initial basis for quantifying Debits. However, the
number of Debits may be adjusted by the relevant Permitting Agency(ies) for site-specific variables such
as Critical Habitat presence or Biological Value ranking. When the price of credits for a project is less than



1.5 and greater than 1.0 of the calculated 1.2 BFW cost a Review Committee will be convened. The
Committee will determine if a reduction in the ILF cost calculation based on the site-specific variables such
as Critical Habitat presence or Biological Value ranking is warranted. The Committee will be developed
by the Sponsor and composed of experts with knowledge of the specific project area.

Credits. The IRT will determine the number of Credits that will be generated from each ILF Mitigation
Project, using the Credit/Debit Calculator to provide the initial basis for quantifying Credits. The number
of Credits may be adjusted for site-specific variables such as Critical Habitat presence or Biological Value
ranking.

The number of Credits generated for each unit (1 unit = 100 square meters) of Atlantic salmon habitat
benefited by an ILF Mitigation Project will vary based on whether the ILF Mitigation Project benefits the
habitat through restoration, creation, enhancement and/or preservation of Atlantic salmon habitat. ILF
Mitigation Projects that benefit habitat through enhancement and preservation will require benefits to
more units of habitat to generate each Credit than ILF Mitigation Projects that benefit habitat through
restoration, as follows:

Resource Restoration Creation Enhancement Preservation
(re-establishment) (establishment) (rehabilitation) (protection/
management)

Spawning and 1.1 N/A 3:1t010:1 20:1

Rearing Habitat

Riparian Land N/A N/A 10:1to 20:1 15:1 for upland;
20:1 for wetland

Habitat for 20:1 N/A 20:1to 40:1 40:1
Native Species
Prey Buffer

The determination regarding the enhancement or preservation of riparian land qualification as a credit

will be made on a case by case basis and must clearly demonstrate that the



enhancementprotection of those areas is significant to the recovery of Atlantic salmon (e.g.,
area adjacent to prime spawning habitat with imminent threat of development).

The determination regarding native species prey buffering restoration, enhancement, or preservation
qualification as a credit will be made on a case by case basis. Projects must demonstrate that the
increased production of river herring or other co-evolved diadromous species through the proposed

project will be present in the freshwater or estuary migratory sites of Atlantic salmon, providing benefits
described in the final rule for the designation of Atlantic salmon critical habitat (74 FR 29299).

Sample Calculation of Credits from ILF Mitigation Project

An ILF Mitigation Project is proposed that involves a bridge replacement over Hoak Brook (streamview ID
no. 14173). Hoak Bridge is a tributary to the Medomak River. The ILF Mitigation Project is located in the
Merrymeeting Bay Salmon Habitat Recovery Unit (SHRU) and is designated critical habitat. There is no
mapped or surveyed Atlantic salmon spawning habitat that will be affected by the Project.

The existing structure blocks upstream habitat access and by its design also directly impacts the
immediate habitat under the bridge footprint. The new/replacement bridge/crossing will fully remove
the upstream passage blockage by its design. Using the Maine Stream Habitat Viewer (figure below), the
modeled upstream rearing habitat units can be retrieved. The Maine Stream Habitat Viewer shows that
there are 20.15 habitat units upstream of this crossing. The crossing replacement is expected to affect
111.5 square meters (mean 3.7 meters width for 30.5 meters). This is 1.1 ATS habitat units.

Replacing Hoak Brook Bridge with a new bridge designed following stream simulation guidelines and
achieving full passage will provide a credit of 21.15 ATS rearing habitat units.



Habitat Unit:
A habitat unit is defined as 100 square meters or 1076 square feet.

GIS-Based Atlantic Salmon Habitat Model:

A predictive Atlantic salmon habitat model was created to help inform the listing of critical habitat as well
as information decisions on species stocking, barrier removal, and prioritizing restoration projects. The
explanation of the values used to create the habitat model can be found in the attached Appendix A.
Generally, the habitat model calculates the amount of habitat by multiplying the area of a stream (length
x mean width) by the mean percentage of potential rearing habitat.

Upstream Habitat Units:

The Maine Stream Habitat Viewer calculates habitat units upstream of surveyed barriers and provides
potential habitat units (link to habitat viewer below).

http://maine.gov/dmr/mcp/environment/streamviewer/index.htm

If the upstream habitat unit value has not yet been calculated, GIS can be used to perform the same
calculation. The habitat model is available as a shapefile. Users are expected to be able to select all the
stream extent upstream of a crossing represented by the habitat model. The User can then sum up the
predicted values of habitat units to develop the total units affected.

If a stream is not mapped as perennial, the stream must be surveyed and a habitat unit number should
be calculated from the survey. This field survey should be conducted in coordination with USFWS and
the Sponsor.



APPENDIX A TO EXHIBIT C (ASRCP)
GIS-Based Atlantic Salmon Habitat Model

Jed Wright *, John Sweka 2, Alex Abbott !, Tara Trinko®

Introduction

Fisheries management agencies have traditionally utilized field surveys to develop
estimates of Atlantic salmon habitat in Maine rivers. While providing detailed
information, field surveys are expensive to conduct and to-date cover only a small portion
of the range of historic habitat of Atlantic salmon. A GIS-based habitat model was
developed to predict the amount of Atlantic salmon rearing habitat in un-surveyed salmon
rivers. The model was developed using data from habitat surveys conducted in the
Machias, Sheepscot, Dennys, Sandy, Piscataquis, Mattawmkeag, and Soudabscook
Rivers. The model uses reach slope derived from contour and digital elevation model
(DEM) datasets, cumulative drainage area, and physiographic province to predict the
total amount of rearing habitat within a reach. The variables included in the model
explain 73% of the variation in rearing habitat. Maps and data from the model will help
inform the proposed listing of critical habitats. This GIS based model will also be used
for a variety of management activities including stocking, removing barriers, and
prioritizing in-stream habitat restoration projects. The maps below show the extent of the
area modeled by the project and detailed GIS output that is available from the model.

Figure 1: Extent of area included in GIS model.

L U.S. Fish and Wildlife Service, Gulf of Maine Coastal Program
2 U.S. Fish and Wildlife Service, Northeast Fishery Center
® NOAA Fisheries Service, Maine Field Station



Figure 2: The GIS model predicts the amount of habitat within each stream reach.
Methods

Stream Segment Selection Methods

ArcGIS software version 9.2 (Environmental Systems Research Institute 2006) was used
to process datasets used in the analysis. The National Hydrography High Resolution
Dataset (NHDH) was used to identify potential habitat within the expanded Atlantic
Salmon Gulf of Maine Distinct Population Segment (GOM-DPS). NHDH flowlines that
were either perennial streams/rivers or that were located within 1:24,000 double line river
segments were selected for use in the model. Selected stream and river reaches were then
dissolved by GNIS-ID using the dissolve command in ArcTool Box. XTools Pro Version
5.0 was used to convert multipart selected stream segments to single parts and editing
was conducted to remove short artificial path segments.

Stream Segment Slope Determination

Using the selected stream segments, XTools Pro was used to split the selected set of
NHDH polylines with a 1:24,000 contour coverage. X Tools Pro was then used to create
To and FROM endpoints from the newly split line segments. A spatial join was used to
obtain an elevation value for the TO and FROM points from contour lines. In addition, a
distance to the nearest contour line was calculated for each point. Hawth’s Tools Version
3.27 was then used to obtain digital elevation model (DEM) elevation values to each TO
and FROM point. DEM values were obtained from both 10 and 30 meter DEM datasets
as a 10 meter DEM was not available for the entire study area. After values had been
obtained from contour and DEM datasets, a final elevation was calculated for each point.




A point located within 1 meter of the nearest contour line was given a final elevation
based on contour values. All remaining points were then coded with a final elevation of
the corresponding DEM value, 10 meter values were used if available otherwise 30 meter
DEM dataset values were used. Final elevations were calculated in meters.

TO and FROM points were joined by attribute back to corresponding selected NHDH
stream segments based on either From ID or To ID and Object ID. The NHDH line was
then coded with the FROM and TO elevation of the points. A field was added to NHD
lines called “vertical” and a value was calculated as FROM elevation- TO Elevation. All
lines were then examined for negative slopes and edited for errors. In addition, segments
that intersected contour lines multiple times or segments that intersected contour lines
and identical FROM and TO values were dissolved. Finally, a “slope” field was added to
the selected NHD stream segments and calculated as (Vertical/ ShapeLength)*100 to
give the percent slope. All data sets were edited to contain less than 5% negative or zero
slopes as calculated by total stream length. All negative and zero slope values were
removed from the data set for later regression analyses. A final processing step involved
identifying reaches that were located in tidal river reaches. National Wetlands Inventory
(NWI) datasets were used to select and delete reaches that were located in either in
estuarine or riverine tidal areas. The final reach dataset included over 148,010 reaches.

Cumulative Drainage Area

The original dataset used to develop the habitat model used Arc Hydro for ArcGIS 9
(version 1.1) and both 10 and 30 meter DEMs to obtain a cumulative drainage area for
the downstream end of each reach. Unfortunately, there was not enough processing time
to create cumulative drainage areas for almost 150,000 points representing the
downstream end of each potential habitat line segment. Instead, cumulative drainage area
was calculated where possible for all segments using NHDPIus datasets
(http://lwww.horizon-systems.com/nhdplus/index.php). NHDPIlus provides a cumulative
drainage area (as well as other attributes such as flow and Strahler stream order) for each
reach through a tabular join (through the ComID field) to the flowlineattributesflow.dbf
table.

Cumulative drainage area was calculated (in the CumDrnSqKM field) for each potential
habitat segment where its original NHDH ReachCode matched the ReachCode of the
NHDPIus lines. Each of the matching lines received a MatchCode of 1 for ease of
identification throughout processing. All line segments were run through the FLoWs
(Colorado State University; v. 9.2) Snap Points to Landscape Network Edges Pre-
Processing tool using ArcGIS 9.2 software to assign a reach identifier (rid) and a distance
ratio value (ratio) to the centroids of each potential habitat segment. FLoWs snaps each
input point within a specified distance to the NHDPIus lines (“Network Edges”), and
gives the ratio of the distance that point sits along the NHDPIus reach line from
downstream to upstream. To avoid the large number of errors that can occur when the
tool snaps points to the lines the downstream TO points were not used as inputs to the
tool. Instead, the segments’ centroids were substituted. There is a difference in distance
between the TO points and the centroids of the same line segments and this process
provides only the approximate ratio of the distance of each TO point along the original
reach line. Yet, as there are normally several potential habitat line segments within each
NHDPIus reach, this process provides a reasonable ratio of the distance for use in
calculating cumulative drainage areas.



The next step was to assign catchment areas to each NHDPIus reach through a join to the
NHDPIlus catchment shapefile via the ComID field. The ratio calculated above was then
used to calculate the segments’ approximate catchment area, take its inverse, and subtract
that from the CumDrnSgKM value for each segment with a MatchCode = 1, but not
including any headwater stream segments with a ratio > 0.1 (these segments are generally
in smaller catchments that receive the default cumulative drainage area value applied to
other segments without matching NHDPIus reaches). A selection was made of all
segments of MatchCode = 1 AND CumDrnSqKM = Catchment AND Ratio > 0.1, and all
selected records had a new cumulative drainage area field, CumDrain2, calculated = -99
(No Data). The selection was then switched to its reciprocal, and values calculated using

the formula:
CumDrain2 = CumDrnSgKM - (Ratio * Catchment)

Next, all records of MatchCode not equal to 1 were selected and calculated = -99.
Finally, a new field, DA, was calculated to hold the value of cumulative drainage area in
square miles.

Cumulative drainage area for all streams without matching NHDP ReachCodes
(MatchCode = -99) were set at a fixed value of one square mile after calculation of
sample drainage areas from various watersheds within the SHRUs.

Reach Width

A width for each stream reach was calculated using regional hydraulic geometry curves
for Maine rivers based on Dudley (2004) and the cumulative drainage area obtained from
the steps outlined above.

Figure 3: Regional relation of bankfull channel width to drainage area for rivers in coastal and
central Maine. [wbkf, channel width associated with the bankfull streamflow; DA, drainage area; R2,
fraction of variance explained by regression] (Dudley 2004).

A cursory analysis was undertaken to examine the relationship between predicted
bankfull widths and widths measured in the field during habitat surveys. This



examination showed that habitat widths were approximately 80% of predicted bankfull
widths.

Physiographic Provinces

Maine Atlantic salmon rivers span a diverse set of geologies, climates and elevations. In
order to account for these differences we incorporated a physiographic variable into the
model. Each river reach was classified by physiographic divisions based on Fenneman,
N.M., and Johnson, D.W. (1946).

Figure 4: Physiographic provinces included in GIS model.

Final Dataset
The final dataset included the following variables:

Variable Definition

Unique ID A unique ID for each stream reach in the SHRU

Source Elevation source (DEM or contour)

Physiographic Province Physiographic province from Fenneman

HUC10 Code USGS HUC 10 code

Length Length of each reach in meter

Reach Slope Slope calculated from vertical elevation and reach
length

Cumulative Drainage Area | Drainage area in square meters at downstream end of
reach

Width 80% of width calculated using regional hydraulic




geometry curves and cumulative drainage area

Access N if the reach was not historically accessible to salmon

Regression Tree Analysis

Regression tree analysis is a modern statistical technique that has advantages over
classical multiple regression techniques in that there are no assumptions about the error
structure of the data and is robust to highly correlated predictor variables (De’ Atth and
Fabricius 2000). The regression tree is constructed by repeatedly splitting the data into
two mutually exclusive groups which are as homogeneous as possible. A group of data is
referred to as a node and nodes are further split into additional nodes creating a graphical
tree explaining the variability in the data. For numeric predictor variables, the values of a
predictor are ranked and trial splits are made moving across all possible division points.
The variance of the resulting nodes is calculated and the splitting point which results in
the most homogeneous groups (minimized variance) is retained. This process is then
repeated for each of the other predictor variables and the best split for any predictor
variable is used to perform the actual split on the node. Thus, the optimal split on any
given node may be performed by any one of the predictor variables. The regression tree
process can result in an overly complex tree as resulting nodes are split further and
further. Breiman et al. (1984) recommended V-fold cross-validation as a means to find
the best single tree for description and predictive purposes.

The computer software DTREG® (Sherrod 2006) was used to build the regression tree
describing the variation in percent rearing habitat within a stream reach. A total of 332
stream reaches were used in the analysis. Predictor variables included valley width
cumulative drainage, reach slope, and physiographic province. An initial split based on
physiographic province was specified in the model because of the apparent differences
between streams of different physiographic provinces.

The optimal tree based on V-fold cross validation contained predictor variables of
physiographic province, cumulative drainage area, and reach slope and explained 73% of
the variation in percent rearing habitat (Figure 5). Valley width was dropped from the set
of predictors because it provided little additional explanatory power. The final tree
contained 12 terminal nodes. In general, there was a tendency for percent rearing habitat
to increase with greater slope, but there was also an apparent interaction between reach
slope and cumulative drainage area (Figure 5).

This model was then used to predict the percent rearing habitat and absolute amount of
rearing habitat in 148,010 reaches throughout Maine rivers. Predictions of percent
rearing habitat were made by running the data through the DTREG® software and
assigning each reach to one of the terminal nodes of the regression tree. The absolute
amount of habitat in a reach was estimated by multiplying the area (length x mean width)
of the stream reach by the mean percent rearing habitat of the terminal node. The
variance associated with the estimate of rearing habitat equaled the variance of the
terminal node (Standard Deviation in Figure 5 squared) multiplied by the area® of the
reach. The total