NOAA Restoration Center

Programmatic Environmental Impact Statement

January 2015

o KTMOS,
e "7

“\0‘4

i WATIONA,
.g(\ oc‘eq

DRAFT



Cover Sheet

Draft Programmatic Environmental Impact Statement for habitat restoration
activities implemented throughout the coastal United States

Lead Agency: National Oceanic and Atmospheric Administration, NOAA
Restoration Center

Responsible Program Manager: Frederick C. Sutter, Director, Office of Habitat Conservation

Abstract: This draft Programmatic EIS is prepared pursuant to the National Environmental Policy
Act (NEPA) to assess the environmental impacts of NOAA’s proposed action to fund or otherwise
implement coastal habitat restoration activities through its existing programmatic framework and
related procedures. Projects implemented by NOAA vary in terms of their size, complexity,
geographic location, and NOAA involvement, and they often benefit a wide range of habitat types
and affect a number of different species. Fish passage, hydrologic/tidal reconnection, shellfish
restoration, coral recovery, salt marsh and barrier island restoration, erosion prevention, debris
removal, and invasive species removal, are among the project types implemented by NOAA through
its various programs. Impacts from two alternatives are described. The preferred alternative is a
current management, or “no action,” alternative. The second alternative consists of providing
technical assistance only.

Public comments on this Draft Programmatic EIS are requested by: March 20, 2015

For more information, contact the NOAA Restoration Center at:

Office of Habitat Conservation,
SSMC3 1315 East-West Hwy.,
Silver Spring, MD 20910
301-427-8664
rc.compliance@noaa.gov
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Executive Summary

NOAA proposes to fund or otherwise implement coastal habitat restoration activities through its
existing programmatic framework and related procedures. Multiple NOAA programs carry out
habitat restoration projects throughout the coastal United States, which includes the Great Lakes
and territories. Many of these programs are housed within the National Marine Fisheries Service
(NMFS) Office of Habitat Conservation’s Restoration Center (NOAA RC). Projects implemented by
NOAA vary in terms of their size, complexity, geographic location, and NOAA involvement, and they
often benefit a wide range of habitat types and affect a number of different species. Fish passage,
hydrologic/tidal reconnection, shellfish restoration, coral recovery, salt marsh and barrier island
restoration, erosion prevention, debris removal, and invasive species removal are among the
project types implemented by NOAA through its various programs.

Coastal habitats are continually stressed by human-caused threats such as coastal development,
dredging, dams, and coastal engineering and modification (Dahl 2011), and these threats can be
exacerbated by natural forces such as storms, climate, and currents/tides. Approximately half of
the original wetland acreage in the coastal United States was lost or functionally degraded between
the 1780s and 1980s (Dahl 1990). Between 2004 and 2009 coastal wetland habitat continued to
decline by more than 80,000 acres per year. This decline is particularly important to NOAA, as the
nation’s commercial and recreational marine and migratory fishes depend on estuarine, coastal,
and riverine habitats for all or part of their life cycles. Because of these threats, there is an urgent
need for NOAA to implement habitat restoration and conservation projects that recover threatened
and endangered species, rebuild and maintain managed fisheries stocks, restore natural resources
injured by releases of oil and hazardous substances, and ensure that valuable natural resources are
available to future generations of Americans.

This document analyzes a suite of restoration approaches that NOAA believes will most effectively
conserve and restore the coastal and marine resources under NOAA trusteeship. It updates the
analysis presented in the Programmatic Environmental Assessment (PEA) and Supplement (SPEA)
published in 2002 and 2006, respectively. This PEIS promotes an efficient NEPA compliance
process for future NOAA-supported restoration activities, through various programs, by removing
the need to consult what are now multiple, out-of-date documents. The analyses in the PEA and
SPEA, where relevant, along with NOAA'’s analyses of individual project impacts, have informed the
updated analyses in this PEIS.

This document provides a programmatic-level environmental analysis to support NOAA’s proposal
to continue habitat restoration activities involving trust resources throughout the coastal United
States. The PEIS takes a broad look at issues and programmatic-level alternatives (compared to a
document for a specific project or action) and provides guidance for future restoration activities to
be carried out by NOAA. In addition to providing a programmatic analysis, NOAA intends to use
this document to approve future site-specific actions, including grant actions, so long as the activity
being proposed is within the range of alternatives and scope of potential environmental
consequences, and does not have significant adverse impacts (see Section 4.5 and Appendix A). Any
future site-specific restoration activities proposed by NOAA that are not within the scope of
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alternatives or environmental consequences considered in this PEIS will require additional analysis
under NEPA.

This PEIS contains four chapters.

Chapter 1 - Introduction and Purpose and Need describes the purpose and need for the
analysis, as well as background information on NOAA’s RC and its programs.

Chapter 2- Alternatives describes the two alternatives considered in this PEIS. The first—
Current Management, or “no action” alternative—is a comprehensive restoration approach
including activities such as technical assistance, on-the-ground riverine and coastal habitat
restoration, and land and water acquisition. A second alternative, Technical Assistance Only,
and those alternatives considered but rejected from further analysis, are also described.

Chapter 3- Affected Environment generally describes the physical, biological, and social
environments of the United States, with emphasis on coastal, estuarine, and marine habitats.
The affected environment associated with the proposed action is substantial, including all
coastal, estuarine, and marine habitats in the United States and territories. It also includes
inland habitats that influence or affect rivers, streams, and creeks affecting marine or estuarine
waters, or that support migratory fish populations.

Chapter 4- Environmental Consequences describes the direct, indirect, and cumulative
environmental impacts of the restoration activities that NOAA conducts and supports. NOAA is
also required by other statutes to ensure that these actions are analyzed for their impact to the
natural and human environment, including, but not limited to, endangered species and their
critical habitats and managed fisheries and their Essential Fish Habitat (EFH).

Appendices to the document describe decision-making within the various RC programs, public
comments received throughout PEIS development, mitigating measures, and other
supplementary information related to individual restoration techniques or policies.

Issues Important to the Public

NOAA received 10 comments during the public scoping period, which began March 5, 2012. The
comments ranged from information requests, to questions on the scope and breadth of the
document, to comments on suggested areas of focus for the analysis. Public comment received
during the scoping period for this PEIS supports the concept that NOAA is an important source of
funding for national, regional, and local restoration partners who conduct habitat restoration.
Comments were received from non-profit organizations, government agencies (federal and state),
and universities. Summarized comments are presented in Appendix B, and have been incorporated
into the discussion of analysis where appropriate throughout this document.

Alternatives

The National Environmental Policy Act requires that any federal agency proposing a major action
(that is not categorically excluded) consider reasonable alternatives to the proposed action. To
warrant detailed evaluation by NOAA, an alternative must be reasonable and meet the purpose and
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need (see Section 1.1). Screening criteria are used to determine whether an alternative is
reasonable (see Section 2.0). After applying the screening criteria to an identified range of
considered alternatives, only two of the following alternatives were brought forward for detailed
review in the PEIS, as shown in Table ES-1.

Table ES-1 - Criteria for evaluating potential alternatives. Only projects that met all criteria were analyzed in the PEIS.

Criterion 1 -
NOAA has Criterion 2 - Criterion 3 -
Alternative decision- Maximizes [s funding-
making public benefit neutral

authority
Alternative 1 - “Current Management” o o o
Alternative 2 - “Technical Assistance” o o o
Alternative 3 - Disbanded/Expanded Program
Alternative 4 - Limited Geography Focus o o
Alternative 5 - Limited Project Type Focus o o

“Current Management” (No-Action) - a comprehensive restoration approach that includes activities
such as technical assistance; on-the-ground riverine and coastal habitat restoration activities
(which includes, but is not limited to, fish passage projects; channel, bank, and floodplain
restoration; buffer area and watershed revegetation; saltmarsh restoration; oyster restoration;
marine debris removal; submerged aquatic vegetation; invasive species removal; and coral
restoration); and land and water acquisition activities. Because this is a programmatic analysis of
the NOAA RC’s on-going restoration programs (where program activities are being analyzed as
opposed to a single specific project action) with no change in management direction, the No Action
Alternative is interpreted herein as “no change from current management” (CEQ 1981).

“Technical Assistance” - an alternative restoration approach that includes no on-the-ground
restoration, and is limited to technical assistance activities (including project planning, modeling,
feasibility studies, engineering and design studies, and permitting activities).

This PEIS presents NOAA’s restoration activities and their environmental consequences grouped
into three categories of restoration activities: technical assistance, on-the-ground riverine and
coastal habitat restoration activities, and land and water acquisition activities. All three of these
restoration categories would be undertaken in Alternative 1. Technical assistance activities
typically are minimally intrusive, are relatively low-cost, and do not require extensive on-the-
ground activities to be implemented. On-the-ground restoration activities include all of the
physical riverine and coastal restoration supported by the NOAA RC. Land and water acquisition
activities involve transactions of usage rights and access (as opposed to physical on-the-ground
work) and have meaningful social or environmental impacts. This alternative is anticipated to have
typically long-term beneficial and short-term adverse impacts on the affected environment of
various magnitudes and intensities. Section 4.5 - Environmental Consequences of Preferred
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Alternative below, and Table 11 - Summary of environmental consequences of the Proposed Action
describe these impacts in more detail.

Technical assistance activities are the sole activities included in Alternative 2. This alternative
would rely heavily if not exclusively on external sources of funding to conduct on-the-ground
implementation and NOAA resources would be directed away from such activities and focused on
advisory or technical assistance aspects of the restoration work. The technical assistance activities
generally would cause mostly indirect, long-term beneficial impacts, with short-term adverse
impacts for more intrusive monitoring and sampling techniques. Again, Section 4.5 -
Environmental Consequences of Preferred Alternative below, and Table 11 - Summary of
environmental consequences of the Proposed Action describe these impacts in more detail.

xii



Introduction and Purpose and Need

1.0 Introduction and Purpose and Need

Coastal habitats are continually stressed by human-caused threats such as coastal development,
dredging, dams, coastal engineering and modification (Dahl 2011), and these threats can be
exacerbated by natural forces such as storms, climate, and currents/tides. Approximately half of
the original wetland acreage in the coastal United States was lost or functionally degraded between
the 1780s and 1980s (Dahl 1990). Between 2004 and 2009 coastal wetland habitat continued to
decline by more than 80,000 acres per year, a 25 percent higher rate of decrease over the previous
6-year period and a rate 6 times greater than the loss for the entire country over the same period
(Dahl 2011). This decline is particularly important to NOAA, as the nation’s commercial and
recreational marine and migratory fishes depend on estuarine, coastal, and riverine habitats for all
or part of their life cycles.

NOAA develops and implements technically sound restoration projects and provides necessary
technical expertise and financial assistance throughout the coastal United States (the term “coastal
United States” hereafter includes the Great Lakes and territories!). Several NOAA programs carry
out such projects. These include programs designed to respond to specific environmental injuries
and those intended to carry out proactive habitat restoration. NOAA also provides restoration
scientific and technical guidance to partners, including data collection and evaluation, assistance
with environmental compliance, and project performance monitoring activities.

The NOAA RC began as NOAA’s Damage Assessment, Remediation and Restoration Program
(DARRP), created after the Exxon Valdez oil spill in 1989. The NOAA RC was formally founded in
1991, and for the first 5 years focused on implementing the DARRP program to restore natural
resources injured by releases of hazardous substances and oil, address resource use injuries, and
recover lost natural resources and ecological services. The DARRP restores natural resources at
hazardous waste sites and after oil spills and other contaminant releases or physical impacts, such
as ship groundings on coral reefs. Projects are funded with legal settlements recovered from
responsible parties.

NOAA has also been active in the Coastal Wetland Planning, Protection, and Restoration Act
(CWPPRA) since its passage in 1990. Through CWPPRA, NOAA works to preserve fish, wildlife, and
their habitats in Louisiana by developing and using the latest techniques in restoration to slow the
high rate of wetlands loss (estimated at more than 16 miZ per year). The program fosters
partnerships with federal and state agencies, as well as landowners and industry, and funding is
shared between state and federal sources.

In 1996, NOAA created the Community-based Restoration Program (CRP) to encourage local efforts
to restore fisheries habitat. The CRP provides financial and technical assistance for habitat
restoration projects that benefit natural resources under the jurisdiction of the National Marine
Fisheries Service (NMFS), in coastal or marine environments and riverine environments used by

1 This may include international areas outside the coastal United States and territories if a NOAA trust
resource is present in such areas. For the NOAA RC, international projects have been implemented very
infrequently.



Introduction and Purpose and Need

diadromous species throughout the United States and its territories. In addition to performing on-
the-ground restoration, many of these projects have an outreach or education component to
promote and enhance natural resource stewardship. NOAA recognizes the significant role
communities play in environmental restoration projects and acknowledges the importance of
engaging in projects with wide community support—successful projects depend on the
involvement of citizens. The CRP was authorized in the Magnuson-Stevens Fishery Conservation
and Management Reauthorization Act of 2006.

Other efforts have grown out of the CRP as well: the Estuary Habitat Restoration Program (2001),
the Open Rivers Initiative (2005), the Community-based Marine Debris Removal Grants program
(2006), the Great Lakes Habitat Restoration Program (2008)/Great Lakes Restoration Initiative
(2010), and the Coastal and Marine Habitat Restoration Program (under the American Recovery
and Reinvestment Act of 2009). Through these various efforts, NOAA has led restoration projects
across a wide range of habitat types, restoration techniques, sizes, and levels of complexity.

To date, the NOAA RC has provided funding and technical guidance to more than 3,000 restoration
projects, and managed more than $365 million for restoration efforts. Funding for the above
programs comes from various sources, including federal appropriations to NOAA and/or partner
agencies and funds resulting from individual legal cases settled under the Oil Pollution Act (OPA),
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), and other
federal laws (e.g., Clean Water Act). See Figure 1 for the number of projects funded per year, and
Figure 2 and Figure 3 for acres and stream miles restored by the NOAA RC. The NOAA RC website
contains additional information about current programs (www.restoration.noaa.gov).
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- NOAA RC Funding Decisions
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Figure 1- NOAA Restoration Center Restoration Actions (1992-2013). External Appropriations include ERA, GLRI,
MDP, ORI. Other includes Atlantic Salmon, Directed Appropriations, and NCBO funds. Data retrieved from NOAA
Restoration and Conservation Database.
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NOAA RC Habitat Acres Restored

Habitat Acres Restored

EDARRP ®CWPPRA  ECRP (includes Directed Approps and MDP)  ® GLRI

Figure 2 - NOAA RC Habitat Acres Restored (2003-2012 is the period for which the NOAA RC has the most
accurate restoration performance data).
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Figure 3 - NOAA RC Stream Miles Opened (2003-2012 is the period for which the NOAA RC has the most accurate
restoration performance data).

1.1.1 Overview of Restoration Activities

Typical restoration and conservation activities currently supported by NOAA include, but are not
limited to, the activities listed below. Implementation of a restoration project may also include
planning or monitoring phases, such as feasibility studies, engineering and design, and evaluation.

e (Coral Reef Restoration: reducing or eliminating land-based sources of pollution, reef
recovery from disturbance/impacts, promoting recruitment and recovery through
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enhancement and protection of existing populations and natural systems, or controlling
overgrowth of invasive species to enhance recruitment.

e Debris Removal: removing debris (solid, man-made items) from the coastal and marine
environment, including removal of derelict fishing gear, and other persistent debris from
coastal habitats.

e Beach and Dune Restoration: providing clean sediment for beaches that have been
degraded from man-made injuries (oil or hazardous waste spills) or washed away due to
natural processes or acute natural events.

e Signage and Access Management: installing signs, fences, or other barriers to prevent or
discourage access to recovering habitat.

o Fish Passage: installing fish ladders, bypass channels, nature-like fishways, dam removals,
eel passes, and fish-friendly tide gates, and culvert removal and modification or
replacement.

o Fish, Wildlife, and Vegetation Management: control/removal of localized populations, re-
establishing native species, monitoring for newly established species.

e Levee and Culvert Removal, Modification, and Set-Back: berm breaching; culvert
removal/replacement to allow tidal or natural flooding of wetlands; removal of fill, levees,
and dikes or other impediments to historic/natural tidal flow or hydrology.

o Shellfish Reef Restoration: creating, restoring, or rehabilitating shellfish populations and
shellfish habitats.

e Subtidal Planting: planting submerged aquatic vegetation (SAV) or marine algae.

e Wetland Restoration: adding or removing substrate to achieve the proper elevation for
wetland plant growth, or protecting or restoring transition zones such as tidal shorelines
through shoreline stabilization methods.

e Freshwater Stream Restoration: placing habitat structures such as woody debris;
reconnecting floodplains to stream channels; stabilizing, protecting, or restoring stream
banks; or creating/restoring off-channel habitats.

e Land and Water Acquisition and Other Transactions: conserving land through acquisition
(fee-simple purchase, permanent easements, and temporary easements) and/or water
transactions (water rights acquisition or transfers, water easements, temporary
forbearance agreements).
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Figure 4 - NOAA RC Project Map - Coastal United States
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1.1 Purpose and Need

Proposed Action: NOAA proposes to fund or otherwise implement habitat restoration activities
through its existing programmatic framework and related procedures. The NOAA RC programs,
which are authorized to conserve and manage coastal and marine resources, will support, fund or
otherwise implement habitat restoration activities throughout the coastal United States through the
year 2025.

NOAA identifies in this document a suite of appropriate restoration approaches that NOAA believes
will most effectively conserve and restore the coastal and marine resources, and the ecosystem
services they provide, under NOAA trusteeship. This PEIS evaluates the potential impacts to the
human and natural environment of implementing these approaches and sets the stage so that
future decisions by NOAA at the project-specific level can be documented as included under, or
effectively tiered from, this programmatic analysis.

Purpose: The purpose of the proposed action is summarized in one of the four pillars of NOAA’s
mission?2: to conserve and manage coastal and marine ecosystems and resources. NOAA carries out
this mission by addressing the historical trend of habitat loss and the specific, acute injuries to
NOAA trust resources that result from damage or degradation, oil or hazardous waste spills, or
other chronic threats to the function and sustainability of the nation’s coastal and marine resources.
A number of management objectives relevant to the NOAA RC in particular are tied to NOAA’s
mission and authorities, outlined in Table 1.

Need: Because of the widespread acute and chronic threats to coastal and marine habitat, there is an
urgent need for NOAA to evaluate and implement habitat restoration and conservation projects that
will recover threatened and endangered species, rebuild and maintain managed fisheries stocks,
restore natural resources injured by releases of oil and hazardous substances, and ensure that
valuable natural resources are available to future generations of Americans.

Table 1 - NOAA RC’s management objectives and their legislative origins.

Objectives MSA ESA OPA CERCLA CWPPRA FWCA

Restore fishery and coastal habitats ° ° ° °

Restore natural resources injured by releases of oil and
hazardous substances

Identify and construct projects to prevent loss of

coastal Louisiana wetland

Rebuild fishery stocks °

Recover threatened and endangered species .

Ensure natural resources are protected for future

generations of Americans

Build public-private partnerships ° °
Implement community-supported projects that

promote stewardship of NOAA trust resources

2 The other three pillars are: science, service, and stewardship; to understand and predict changes in climate,
weather, oceans, and coasts; and to share that knowledge and information with others.
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1.2 Scope and Structure of This PEIS

As the lead federal agency and in accordance with the regulations of the Council on Environmental
Quality (CEQ), the National Oceanic and Atmospheric Administration (NOAA) Restoration Center
(RC) prepared this Programmatic Environmental Impact Statement (PEIS) in compliance with the
National Environmental Policy Act (NEPA; 42 U.S.C. § 4321 et seq.).

The scope of this PEIS consists of the range of restoration and conservation activities supported,
funded or otherwise implemented by the NOAA RC for conservation of recreationally and
commercially important species, threatened and endangered species, and their habitats. As the
only office within NOAA solely devoted to restoring the nation’s coastal, marine, and migratory fish
habitat, this document focuses primarily on those activities conducted and supported by the NOAA
RC, however, other offices within NOAA may use this PEIS where appropriate.

N OAA * An agency within the Department of
Commerce
. . « An office within NOAA's National Marine
Offlce Of Habltat Fisheries Service
: e Several offices within NOAA conduct habitat
C ons ervatl on restoration on an ad hoc basis
. A division within the Office of Habitat

Restoration Center Conservation

(NOAA RC) » Only division within NOAA dedicated

exclusively to habitat restoration

«The NOAA RC contains several restoration
programs, described in Section 1.1, all of

RC Programs which implement one or more of the activities

described in Section 2.2.

Figure 6 - NOAA RC Organizational Diagram. The restoration activities in the analysis are conducted primarily by
the NOAA RC, but may also be implemented by other programs within NOAA.

NEPA requires documented, formal consideration of the environmental impacts of major federal
actions, as well as analyses of the potential impacts associated with alternatives to the action,
before a federal agency implements policies, programs, plans, and projects. Because the allocation
of federal funds for NOAA-sponsored activities described in Section 2.0 is a major federal action,
NOAA must comply with requirements set forth under several statutory and regulatory authorities
related to NEPA. The National Environmental Policy Act of 1969 itself, in accordance with the
regulations of the CEQ for implementation of NEPA (40 CFR 1500 through 1508 (CEQ 1992)),
provides the overarching framework for the NEPA compliance process for federal actions. The CEQ
is responsible for the development and oversight of regulations and procedures implementing
NEPA. NOAA has prepared environmental review procedures for implementing NEPA in NOAA
Administrative Order 216-6 (NAO 216-6). Section 5.04 of NAO 216-6 (NOAA 1999) lays out the
general requirements for drafting an Environmental Impact Statement and more specifically
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describes NOAA'’s policies, requirements, and procedures for complying with NEPA and the CEQ
implementing regulations.

The vast majority of NEPA documents typically focus on site-specific projects and impacts.
However, by conducting a comprehensive review of restoration activities conducted by NOAA (as is
done in this PEIS), we can more widely assess potential impacts stemming from overall policies,
programs, and plans. This can also improve efficiency in fulfilling NEPA compliance. These
“programmatic documents”—as defined by CEQ (National Environmental Policy Task Force
2003)—are inherently broader in scope due to a wider geographic area of potential effect, and
therefore the potential to affect a larger portion of the U.S. population (Plater et al. 1992).

Programmatic NEPA analyses and tiering can reduce or eliminate redundant and duplicative
analyses and effectively address cumulative effects. Tiering refers to the practice of analyzing only
certain general issues of a federal action in a broad NEPA document (e.g. a programmatic document
such as this one), and incorporating that general analysis by reference in any subsequent project or
site-specific statements or environmental impacts analyses. This allows for the NEPA practitioner
to focus on the critical issues specific to the subsequent action (CEQ Regulations 1508.28).

This PEIS provides a programmatic-level environmental analysis to support NOAA’s proposal to
continue habitat restoration activities involving trust resources throughout the coastal United
States. The PEIS takes a broad look at issues and programmatic-level alternatives (compared to a
document for a specific project or action) and provides guidance for future restoration activities to
be carried out by NOAA. In addition to providing a programmatic analysis, NOAA intends to use
this document to approve future site-specific actions, including grant actions, so long as the activity
being proposed does not have significant adverse impacts (see Section 4.5 and 4.12Appendix A).

NOAA makes determinations regarding the level of NEPA analysis in accordance with processes
described in NAO 216-6, NMFS policy, and the Office of Habitat Conservation Quality Assurance
Plan (QAP). Appendix A contains the description of this process. When a project is excluded from
the analysis in this document, the usual reasons for exceeding the level of impacts analyzed include
causing public health and safety risks, dramatically altering physical characteristics of a site,
carrying unknown risks leading to scientific controversy, introducing invasive species, or impacting
particularly sensitive cultural resources. See Section 4.4 for a summary of which project activities
are most likely to be excluded from this analysis.

1.2.1 Relationship between This Document and Prior NEPA Analyses

NOAA has historically conducted NEPA analyses at a variety of scales across its various programs.
Ensuring compliance with NEPA processes and regulations is an important part of the NOAA RC’s
work. Due to the growing size and complexity of NOAA-implemented projects and the growing
interrelatedness of the human and natural environment, that compliance is increasingly important.
In 2002 the NOAA RC completed a programmatic environmental assessment (PEA) and associated
Finding of No Significant Impact (FONSI) for the CRP’s restoration activities as a whole, in
accordance with NEPA and in consultation with other federal agencies. The PEA addressed NEPA
compliance at the national program level, rather than at the specific project level. Because the

10
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types, scopes, and overall number of restoration projects supported by the NOAA RC have evolved
to include larger and more numerous projects, in 2006 the NOAA RC developed a supplemental
programmatic environmental assessment (SPEA) to update the PEA of 2002 and ensure continued
compliance with NEPA and other applicable laws and regulations, as well as to further facilitate
environmental impact review and the NEPA documentation process. As NOAA’s restoration
activities continue to change, the PEA and SPEA documents are being replaced by this analysis of
NOAA'’s restoration programes, activities, and impacts. This PEIS will further promote an efficient
NEPA compliance process for future NOAA-supported restoration activities, through various
programs, by removing the need to consult what are now multiple, out-of-date documents. The
analyses in the PEA and SPEA, where relevant, along with NOAA'’s analyses of individual project
impacts, have informed the updated analyses in this PEIS. All previous NEPA documents are kept
on file as part of the NOAA RC Program Record.

1.3 Public Involvement

The NOAA RC filed a Notice of Intent (NOI) on March 2, 2012, that was published in the Federal
Register on March 5, 2012 (77 FR 13095). The notice provided the public all information relevant
to the public scoping process as required by NEPA—background information on NOAA'’s
restoration programs, a summary of the Proposed Action, relevant dates related to the public
scoping period and draft timeline, and addresses for contacting NOAA via mail, phone, and email.

The NOAA RC was also proactive in further notifying and soliciting feedback from the public by
providing e-newsletter announcements and social media posts on two separate instances during
the public scoping period. The NOAA RC received 10 comments during the public scoping period.
The comments ranged from information requests, to questions on the scope and breadth of the
document, to comments on suggested areas of focus for the analysis. Comments were received
from non-profit organizations, government agencies (federal and state), and universities.
Summarized comments received can be found in Appendix B, and have been incorporated into the
discussion of analysis where appropriate throughout this document.

All NOAA RC projects involve ample opportunity throughout the planning, permitting, and
construction phases for public input on the project. See Appendix A for more information on this
process.

11
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To warrant analysis in this document, an alternative must be reasonable and meet the purpose and
need described in Section 1.1.1. If an alternative was considered but deemed to be 1) not realistic
or reasonable or 2) not in line with the purpose and need, it was not evaluated in detail in this
document. Section 2.1 describes alternatives that were considered but rejected. Sections 2.2 and
2.3 provide a detailed description of the alternatives considered in this PEIS and how those
alternatives were developed.

Three criteria were developed to determine whether an alternative was realistic or reasonable and
was therefore analyzed in the document:

1.

“Decision-making Authority.” Are NOAA leadership and program managers allowed to
exercise decision-making authority on how funds and resources are allocated? NOAA'’s
leadership and program managers must operate within their statutory authority. If an
alternative represented a situation that included a decision that NOAA has no authority to
make, it was excluded from further analysis.

“Maximize the Public Benefit.” Does the alternative ensure that the proposed action
maximizes the public benefit? As a national agency, NOAA must allocate funding and other
resources to ensure the maximum amount of NOAA trust resources benefit from the
proposed action. If an alternative represented a situation that excluded geographic regions
over whose resources NOAA has regulatory or other stewardship duties, or targeted specific
individual resources to the exclusion of other resources, it was excluded from further
analysis.

“Funding-Neutral.” Can the proposed action be implemented irrespective of the amount of
funding the given program has at its disposal? If an alternative was based on the level of
effort that would occur at a specific level of funding, it was excluded from further analysis.
Future funding levels within federal programs are unknown, as they are determined each
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year through legislative appropriations, DARRP settlements, and external program
contributions. Although NOAA could have selected an unlimited number of funding-based
alternatives, none of these would have had a higher likelihood of occurrence, making the
analysis time-consuming and of little value for understanding potential impacts. Figure 7
below demonstrates that program funding has both increased and decreased since 2009.

An alternative was not evaluated in detail in this document if it did not meet all of the above
established criteria. Table 2 below shows how each alternative did or did not meet each criterion;
alternatives were fully analyzed if they met all three.

Table 2 - Criteria for evaluating potential alternatives

Criterion 1 -
NOAA has Criterion 2 - Criterion 3 -
Alternative decision- Maximizes Is funding-
making public benefit neutral

authority
Alternative 1 - “Current Management” o o o
Alternative 2 - “Technical Assistance” o o o
Alternative 3 - Disbanded/Expanded Program
Alternative 4 - Limited Geography Focus o o
Alternative 5 - Limited Project Type Focus o o

The full range of alternatives included the following:

Alternative 1 - “Current Management” (Preferred Alternative) is the preferred alternative of this
PEIS and takes the most comprehensive approach to achieving NOAA’s mission by continuing the
implementation of a wide range of restoration activities. NOAA (specifically the NOAA RC) has
historically supported a number of different types of restoration projects to carry out NOAA’s
mission. Depending on the conservation or management goals of the specific program and the
amount of funding available to implement restoration activities, a project may conduct multiple
activities or have a number of diverse impacts that require analysis during a NEPA review.

The NEPA regulations require that the alternatives presented in an Environmental Impact
Statement include the “alternative of no action” (1502.14(d)). For programmatic analyses of
ongoing programs, where program activities are being analyzed as opposed to a single specific
project action, the No Action alternative can be interpreted as “no change from current
management” (CEQ 1981). For the purposes of this analysis, NOAA adopts this CEQ interpretation
of “no action” for the preferred alternative. This alternative includes a diverse range of ongoing
program activities that are typically implemented through NOAA RC programs, and each is
described in the following sections. As a result, this alternative enables NOAA to carry out its
mission, due to the high level of efficiency and flexibility provided by a comprehensive restoration
approach. Efficiency and flexibility are especially important to achieving the proposed action and
fulfilling NOAA’s mission, given the varying economic and budget conditions to which NOAA as a
federal agency must adapt each year and to which restoration project managers must adjust.
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The activities included under this alternative are:

e Technical assistance (described in Section 2.2.1).
e Riverine and coastal habitat restoration activities (described in Section 2.2.2).
e Land and water acquisitions and other transactions (described in Section 2.2.2.11).

Alternative 2 - “Technical Assistance” represents a scenario of minimal to no on-the-ground
restoration, but has a heavy focus on an advisory role, such as planning, permitting, monitoring,
research, and outreach/education activities.

The comparison of the environmental impacts of each alternative and the extent to which each
achieves the purpose and need, previously described in Section 1.1, serves as the foundation of this
PEIS and will ultimately inform the Responsible Program Manager (RPM) in drafting the Record of
Decision (ROD).

2.1 Alternatives Considered but Rejected
Alternative 3 - “Disbanded/Expanded Program”

This potential alternative represents a theoretical scenario defined by increased or decreased (i.e.,
zero) levels of funding. It was rejected because it did not meet any of the three criteria.

NOAA leadership and management do not have the decision-making authority to abnegate
responsibilities under a number of authorities. The Magnuson-Stevens Fishery Conservation and
Management Reauthorization Act of 2006 authorizes the NOAA RC’s Community-based Restoration
Program to implement and support the restoration of fishery and coastal habitats by providing
federal financial and technical assistance for local restoration and to promote stewardship and
conservation values for NOAA trust resources. If NOAA received federally appropriated funds to
implement habitat restoration, but did not do so because of disbanded restoration programs, the
agency would be disregarding congressional intent. Secondly, the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) and the Qil Pollution Act (OPA) authorize the
President to act on behalf of the public as trustee for natural resources regarding the release or
threatened release of hazardous substances in the environment or for the discharge or threatened
discharge of oil into navigable waters or adjoining shorelines, respectively. In both cases, NOAA has
been delegated trustee authority with respect to natural resources for which the agency has
management or protective responsibilities. As such, these Acts require NOAA to seek damages on
behalf of the public to restore natural resources within the scope of its trusteeship that are injured
by the release of hazardous materials or discharge of oil.
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If NOAA were to receive appropriated or settlement funds to implement habitat restoration, but
had disbanded its restoration programs and therefore did not do so, no public benefit would result;
therefore, this alternative does not meet Criterion #2.3

This alternative does not meet Criterion #3, as it is dependent on selecting a level of funding—
either $0 or some amount larger than the historic range of funding described in Section 1.0 and
shown in Figure 7 below.

Alternative 4 - Limited Geography Focus and Alternative 5 - Limited Project Type Focus

For similar reasons, both of these alternatives were rejected from further analysis in this document.
These alternatives represent scenarios where NOAA implements restoration exclusively in one or
more specific, limited locations or chooses to implement a limited suite of restoration activities.
Alternatives such as these, with a particular intensity in a specific geographic area or a particular
restoration activity, are not reasonable because they fail to meet Criterion #1.

Although NOAA managers do have the authority to limit participation in implementing restoration
activities, when they receive federally appropriated funding with broad authorities, NOAA has
historically received congressional appropriations with limited intent or geography. Two such
examples are the Great Lakes Habitat Program/Great Lakes Restoration Initiative with a specific
geographic focus, and the Open Rivers Initiative with limited restoration activity intent. Figure 7
shows these funding sources with special direction outside NOAA’s management control that
emerged or disappeared during the past 4 years. For this reason, this alternative did not meet
Criterion #1.

¥ NOAA RC does analyze in this document an alternative of minimal on-the-ground restoration (Alternative 2 —
“Technical Assistance” Section 2.3). This alternative essentially excludes all on-the-ground restoration in favor of
technical assistance, planning, permitting, monitoring, research, and outreach or education activities. That scenario
approximates the physical impacts of the disbanded program alternative.
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Figure 7 - NOAA Restoration Center Funding History for NOAA RC Programs (Open Rivers Initiative funding started
in FY 2007 and was eliminated in FY 2011; Great Lakes Restoration Program funding started in FY 2009 and was
eliminated in FY 2011).

The NOI published during the scoping process for this PEIS laid out three alternatives to be
evaluated for their potential environmental impacts due to the implementation of the proposed
action. Alternative 1 in the NOI called for the implementation of a comprehensive range of
restoration activities (analogous to this document’s Alternative 1, which is described in Section
2.2). Alternative 2 in the NOI called for the implementation of that same range of physical
restoration activities, but it excluded Land and Water Acquisition activities. Alternative 3 in the
NOI called for the implementation of a smaller range of activities limited to Technical Assistance
(analogous to Alternative 2 in this document, as outlined in Sections 2.2.1 and 2.3). When
alternatives are referenced in the public scoping comments in Appendix B, those comments are
referring to the original organization of the alternatives as laid out in the NOL.
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Throughout the scoping process and as a result of internal discussions, this document was modified
to analyze only the two alternatives that met all three criteria for being realistic and reasonable
alternatives: a comprehensive restoration approach (Alternative 1) and a scaled back technical
assistance approach (Alternative 2). NOAA determined that Alternative 2 from the NOI was similar
to the rejected Alternatives 4 and 5 described above. The separate analysis of Technical
Assistance-only activities remained as a reasonable way to demonstrate the loss of certain impacts
when only desk activities or field studies are conducted.
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2.2 Alternative 1 — “Current Management” (Preferred Alternative)

The following sections describe the restoration activities that fall under the preferred alternative
for the proposed action. Each section defines the activities under the restoration type, addresses
the threats or injury that the activity typically restores, the conditions or functions that each
activity is meant to restore, where geographically each activity is typically used, and limitations (if
any) to the scope or extent of the environmental impacts covered under this analysis.

2.2.1 Technical Assistance

2.2.1.1 Planning, Feasibility Studies, Design Engineering, and Permitting

Project planning, feasibility studies, engineering and design studies, and permitting activities are
conducted before implementing restoration projects to characterize the environment, determine
the best restoration approach from an engineering standpoint, and predict and compare results and
conditions with the project and without it. Such activities are a mixture of research into historic
conditions, modeling of hydrologic response to the project, and creating maps and scale drawings of
the project site. This may also include minimally intrusive field activities such as drilling into the
soil or sediment with a soil auger, vibra-core, or hand probe to remove core samples for grain size
or chemical analysis; determining existing and predicted groundwater levels and elevations; and
performing geotechnical evaluation. These activities may also include archaeological studies at and
around the project site, which often involve digging test pits, and collecting and documenting
historic features. Feasibility studies typically analyze a project’s environmental impacts under
multiple alternatives, while the development of engineered designs typically addresses only the
chosen project alternative. All of the information described above may also be required to
complete permit applications. Some data collection may also require permits, for example when
collecting data related to threatened and endangered species.

2.2.1.2 Implementation and Effectiveness Monitoring

Monitoring activities evaluate implementation quality and the effectiveness of completed or in-
progress habitat restoration projects, sometimes involving volunteers as citizen scientists. This
monitoring is consistent with recommendations under the Estuaries and Clean Waters Act of 2000
(Estuary Restoration Act; ERA).4 The term “adaptive management” has been used since the late
1970s to describe particular approaches to natural resource management, including ecosystem
management. The CEQ first addressed the potential for using adaptive management in the NEPA
process in its report, The National Environmental Policy Act: A Study of its Effectiveness after
Twenty-five Years (1997b). In that report, the CEQ recognized that environmental protection
afforded by the traditional environmental management model (“predict, mitigate, and implement”)
did not account for unanticipated changes in environmental conditions, inaccurate predictions, or
subsequent information that might affect the original environmental protections (CEQ 1997b). The
adaptive management model adds the ideas of “monitor and adapt” to the model, thus increasing

4 One of the purposes of the ERA is to “to promote the restoration of estuary habitat by implementing a
coordinated Federal approach to estuary habitat restoration activities, including the use of common
monitoring standards and a common system for tracking restoration acreage.”
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the flexibility of impact analyses under NEPA. Adaptive management involves four iterative,
continual types of actions: monitoring and gathering of information, evaluating (lessons learned),
planning and setting directions, and acting. Critical to the use of adaptive management techniques
is the need to establish measurable objectives (measurable desired future conditions, or targets to
be achieved or maintained), indications, and monitoring protocols to determine whether the
management actions undertaken have in fact achieved the desired results.

While important for the NEPA process and understanding restoration activity impacts, adaptive
management and strategic monitoring are also critical to NOAA’s restoration decision-making
process to ensure restoration decisions are made with the best data and in the most informed way,
and are implemented in NOAA’s programs where feasible. Because of this importance, the NOAA
RC has developed and adopted a Monitoring, Evaluation, Reporting, and Feedback Framework
(Framework) for the restoration projects supported through its various programs. The Framework
establishes a consistent and cost-effective approach to the monitoring and evaluation of habitat
restoration projects so that the extent to which the projects have produced the intended benefits to
habitat can be documented. To do this, the NOAA RC established a tiered approach to monitoring
that distinguishes between implementation and effectiveness monitoring.

Tier I (implementation) monitoring is defined by the NOAA RC as systematic data collection to
assess whether a directed restoration action was carried out as designed and, as appropriate, to
determine whether the restoration action is providing a basic level of effectiveness. Examples of
Tier | parameters may include as-built topography/bathymetry (e.g., width, depth, slope, height,
elevation, etc.), other ecosystem structure components (e.g., survival of planted species, water
stage, etc.), and/or presence/absence of target fish species.

Tier II (effectiveness) monitoring is defined by the NOAA RC as systematic data collection to assess
the effectiveness of restoration actions and to assess progress toward the desired goals and
outcomes of a given project. It typically addresses the development, enhancement, or testing of
coastal habitat restoration techniques; improves the understanding of trophic relationships within
coastal habitats; and improves habitat restoration monitoring and evaluation methods. Tier Il
monitoring and evaluation address ecological and/or technique effectiveness questions and thus
advances the understanding of the efficacy of habitat restoration actions. Tier Il monitoring data
analyses and dissemination of results inform future priorities, project selection, and
implementation activities and improve RC programs and advance restoration practice. The
activities described below in Section 2.2.1.3 - Fish and Wildlife Monitoring are similar to those
conducted as part of a project’s Tier Il monitoring plan.

The Framework described above also provides guidelines for data management and reporting and
describes a process for using what is learned from monitoring to influence program priorities,
project selection, implementation actions, and external communications. The goal for
implementing this Framework is to improve the NOAA RC’s planning, decision-making, information
sharing, and overall effectiveness at achieving the NOAA RC’s desired outcomes. The degree to
which NOAA and its partners implement Tier | and Tier Il monitoring depends largely on the
amount of funding available to their programs.
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2.2.1.3 Fish and Wildlife Monitoring

Fish and wildlife monitoring, often implemented during DARRP cases, involve trained individuals
gathering observational data on the plant or animal species that use or occupy specific habitats.
Such data can be used to develop baseline measurements of the species composition, diversity, and
richness of a targeted habitat, which can then be used to identify changes in the ecosystem and
track the progress of a restoration project. Fish and wildlife monitoring programs are currently in
place in wetlands, marshes, rivers, and other coastal areas throughout the United States. Many of
these programs have been established to gather data on fish, birds, amphibians, reptiles (including
sea turtles), macroinvertebrates, and mammals in an area at a certain time, with particular
emphasis on monitoring species that may be more sensitive to changes in their habitat or that may
be unique to an area or specific habitat conditions. The monitoring programs typically involve
collecting information on fish and wildlife population abundance and diversity using a variety of
methods including, but not limited to, transect surveys, traps (or other capture activities), calls,
tagging, telemetry, or electrofishing. For coral projects, such activities may occur either in
nurseries or on existing reefs. These activities include, but are not limited to, tissue sample
collection using syringes, shears, or pliers; marking or measuring coral colonies using plastic tags,
flagging, or measuring tape, or calipers; conducting transect based surveys; and the placement or
exclusion of other native species to either promote herbivory or reduce coral grazing as needed.

Electrofishing is a common monitoring (and removal) restoration technique used in freshwater
environments with limited conductivity (i.e., salt content) with different impacts than the
monitoring and research techniques mentioned above in Section 2.2.1.2; hence they are analyzed
separately in this section. Electrofishing activities are commonly used to determine species
presence/absence, assess population abundance, or eliminate non-native invasive species.
Electrofishing units are typically powered by batteries or gas generators, and may be mounted on a
backpack, or configured to operate on a boat or raft. The unitinduces an electric current into the
water, causing a temporary involuntary muscle contraction in organisms present in close proximity
in the water, and attracts the organisms toward the source of the electricity. Technicians then use
nets to collect the stunned individuals and place them in a live well for processing. Specimens are
generally returned into the environment alive. Because of the attenuation of the electric field,
electrofishing is most effective in shallow freshwater and is therefore most commonly used in
rivers and streams with limited conductivity, shallow-water lakes and ponds, or shoreline areas of
deeper bodies of freshwater (USFWS and CDFG 2010).

Some states may require state-issued collecting permits for this work, and the U.S. Fish and Wildlife
Service (USFWS) or NMFS may also require a permit if federally protected species are involved.

2.2.1.4 Environmental Education Classes, Programs, Centers, Partnerships, and Materials;
Training Programs

The public outreach project type includes implementation of projects to enhance and further public
knowledge about the local environmental resources, the ecological importance of restoration
activities, and the value of the environment to local communities. Project types may include
various youth group activities that promote environmental stewardship and educate youth about
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living coastal and marine resources and the coastal environment, training programs, formal school
partnerships, monitoring programs, and development of educational materials, as described below.

Environmental education activities may include development and delivery of educational programs
explaining the ecological importance to local communities of living coastal and marine resources,
environmental problems and solutions, wildlife resources in the local community, sensitive
ecosystems, and environmental stewardship. In addition, some NOAA funds are eligible for use in
building environmental education facilities (e.g., education centers, observation blinds or decks,
boardwalks, and information kiosks) focused on educating the public about local community
resources.

NOAA may develop relationships with local organizations focused on environmental stewardship of
marine, estuarine, and riverine resources. Such partnerships can help schools develop
environmental curricula; learn about environmental issues; and arrange field trips to
environmentally sensitive areas, education centers, aquariums, and museums. These partnerships
can also develop educational materials to assist in teaching the public about environmental issues
and the benefits of environmental stewardship, conservation, water resources and wetlands, and
living coastal and marine resources in the local community and beyond. Examples of educational
materials include pamphlets, flyers, posters, and books on environmental topics related to the
ocean and other aquatic resources. Lastly, these partnerships may develop programs designed to
train volunteers to conduct restoration work and outreach, and provide technical expertise to
support on-the-ground implementation of fishery habitat restoration projects that involve
significant community support. Such training programs would help ensure that volunteers become
knowledgeable about environmental restoration, processes and procedures to conduct the various
types of projects, and considerations regarding health and safety precautions.
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2.2.2 Riverine and Coastal Habitat Restoration

The following restoration activities are listed in alphabetical order.

2.2.2.1 Beach and Dune Restoration

Beach re-nourishment or replenishment is the placement of suitable material from sources outside
the natural sources of sediment for the eroding beach. The goal of this restoration technique is to
provide clean sediment for beaches that have been degraded from human-caused injuries (oil or
hazardous waste spills) or washed away due to natural processes or acute natural events such as
storms or hurricanes.

Shorelines are directly benefited through sediment addition to restore suitable substrate for habitat
and through revegetation of beaches, dunes, dune lakes and swales, and back barrier marshes. The
restoration of the original physical and biological habitat is vital to the maintenance of shoreline
fauna. Additionally, shoreline habitats landward of the beach (e.g., wetlands) often rely on beach
and dune habitat, as these areas provide protection from storm surge and erosion. Sea turtles,
migratory and resident birds, terrestrial species, and human use activities could indirectly benefit
from restoration of beach and barrier island habitat. Birds use these areas as essential stopovers
during migration to rest and feed. Terrestrial species would benefit from increased habitat for
shelter and foraging. Restored beach, dune, dune lake, and barrier marsh habitat would increase
habitat and aesthetic value and increase human use of the area for recreational activities.

Sediment should be chosen from a borrow site where the physical and chemical characteristics of
the sediment closely match those at the restoration site. Identification of suitable borrow material
is crucial, including consideration of sediment color, grain size, and other characteristics. This is
important because introducing different sediment characteristics could negatively impact
aesthetics, ability of turtles to nest, and general use by shoreline fauna. This document assumes
that projects maintain such characteristics or ensure compatibility at the restoration site. Borrow
material could come from sandy shoals in inlets or navigation channels, from nearshore/offshore
ocean waters, or from upland areas with suitable substrate material. Once mined and transported—
either by pumping directly from the source, barging, or trucking—the borrow material is placed on
the beach. Various methods could be used for placing sediment on the beach, including placement
of the material as an unvegetated foredune behind an active beach, using it to build a wider and
higher berm or dune system (backshore beach) above the mean high water mark, distributing it
over the entire beach, or placing sand in an offshore sand bar. For onshore sand placement, rakes,
bulldozers, or natural processes are some of the techniques that can be used to distribute the sand.
The volume of material needed for the site should be considered during construction planning.
Once placed onshore, the distributed sand would be reworked by wind action to establish
equilibrium beach slope profiles. Offshore sand placement would be distributed by wave action.
Sediment dynamics at the restoration site would be studied prior to implementation of this
technique to determine the sediment “budget” (i.e., gains and losses of sediment) on the beach.
Replenishment of sediment would be completed in accordance with all applicable laws and
regulations.
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2.2.2.2 Debris Removal

The purpose of debris removal is to eliminate immediate physical, biological, or even chemical
threats to the survival of living coastal and marine resources and their habitats. Abandoned, lost,
and discarded debris can be found throughout aquatic and terrestrial ecosystems. Many types of
debris are composed of synthetic, slowly degrading, or contaminated materials and may remain in
the environment for years or even decades. Debris may include derelict or illegal fishing gear (e.g.,
abandoned or lost nets, lobster and crab traps, float lines), derelict or illegal structures, general
solid waste (e.g., used tires, appliances, plastic materials), abandoned vessels, and pilings. There
may be some circumstances where the removal of natural debris (e.g., logs or other woody debris
deposited by storm events) is warranted to restore ecosystem function. This analysis does not
include the removal of industrial debris with high levels of contaminants, or debris associated with
environmental remediation projects. Many forms of debris can negatively impact riverine, riparian,
associated upland, coastal, intertidal, or subtidal habitat and compromise the ecosystem by limiting
access to habitat, degrading the quality of habitat, or directly harming a living marine resource.
Derelict fishing gear can entangle and kill fish, birds, sea turtles, and marine mammals—including
endangered or threatened species—and can snag on or drag across sensitive subtidal habitats such
as coral reefs. Solid waste, abandoned vessels, and pilings may leach chemicals that impair water
quality or directly obstruct habitat or access to habitat.

Debris removal projects typically involve, but are not limited to:

o I[dentifying, assessing, and removing unwanted or illegally placed debris from riverine,
riparian, associated upland, intertidal, subtidal, or other coastal environments.

e The entry of personnel and/or heavy equipment into marine, estuarine, riverine, riparian,
or associated upland environments.

e The use of machinery, trucks, or boats to access and remove the debris (depending on size
and location of debris), or the installation of screening or debris trapping devices.

e I[dentification and removal of debris from underwater environments by appropriately
trained divers or special equipment (such as remotely operated vehicles or side scan sonar).

e Manual removal by volunteers or professionals, depending on the debris type, size, and
location.

o Treatment and disposal of biofouled debris containing non-native, potentially invasive,
organisms.

In coastal and intertidal environments, debris removal may occur in estuarine, nearshore, marsh,
beach, and other coastal habitat types where debris removal could potentially benefit NOAA trust
resources. Such activities primarily benefit managed or protected species in in-shore waters where
fishing gear or land-based trash is likely to accumulate. Typically, debris is removed by hand from
salt marsh, SAV, coral, or beach habitat. In some instances, debris submerged in deeper water may
be removed by a diver using lift bags or by mechanical methods from the surface (i.e., using a crane
or grapple hook). Any debris that is entangled in the habitat structure (such as reefs) is carefully
cut away so as to not disturb the habitat unnecessarily. Larger debris is removed with heavy
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equipment. All debris is disposed of through beneficial re-use, or at appropriate locations (such as
landfills or recycling centers).

Debris removal activities in the subtidal or offshore environment would likely require the use of
boats and/or divers to access and remove the debris. Appropriately trained divers or special
equipment (such as remotely operated vehicles or side scan sonar) may be used to identify and
remove the debris from subtidal environments. Manual removal by appropriately trained
volunteers or professionals may also be used to recover floating debris, depending on the debris
type, size, and location.

Nationwide, the NOAA RC has implemented more than 220 projects with debris removal as a
restoration component, and it is reasonable to expect that the need for small- and large-scale debris
removal activities would continue due to the concern over potential landfall of debris generated by
domestic and international sources, in addition to the mitigation of ongoing injury to animals and
habitat from accumulated marine debris. These projects have taken place in all regions of the
NOAA RC, but predominantly in the southeast, northeast, and northwest (including Alaska) regions.
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Figure 8 - Debris Removal projects implemented by the NOAA RC. Data retrieved from NOAA Restoration and
Conservation Database October 2013.
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2.2.2.3 Fish Passage

2.2.2.3.1 Dam and Culvert Removal, Modification, or Replacement

This section addresses the removal, modification, or replacement of dams, culverts, and similar
infrastructure (e.g., weirs, concrete trapezoidal channels, seasonal push-up dams, failed step/pool
structures) for the purposes of enhancing fish passage and habitat function in riverine systems.
The majority of the coastal rivers in the United States are blocked with dams and culverts at one or
more locations. In the northeastern United States, there are on average seven dams and 106 road
crossings (culverts) per 100 river miles (Anderson and Olivero Sheldon 2011; Martin and Apse
2011). If not designed and maintained to provide effective fish passage, these barriers can prevent
migratory fish from reaching historic spawning and rearing areas (due to limitations in fishes’
ability to jump); alter natural flow patterns and velocities (fish have limited swimming speed);
inhibit natural downstream movement of beneficial sediment, organic matter, and nutrients; create
harmful temperatures or oxygen levels; and impact surrounding riparian habitat through flooding,
drying, or both. Fish passage barrier removal is a high priority in many aquatic ecosystems and in
many regional recovery plans for anadromous species (e.g.,, NMFS 2012). Roni etal. (2002)
suggested that, prior to conducting in-stream or riparian habitat restoration work, practitioners
should focus on restoring habitat connectivity by removing fish passage barriers. Barrier removal
activities address the potential adverse impacts of dams, culverts, and similar infrastructure by
physically removing or modifying them. Alternatively, sometimes barriers are modified through
partial removal, or through installing fish passage structures (See Section 2.1.2.5.2 - Technical and
Nature-like Fishways).

Barrier removal projects consist of one or more of the following activities:

e Physical removal and disposal of the barrier materials themselves, using heavy equipment
or explosives.

e Placement of temporary fill into the river and surrounding areas for equipment access,
isolating the work area, and dewatering the stream channel.

e Diverting water flows through constructed side channels or installed pipes.

e Removal and disposal of sediment collected behind the structure, using heavy equipment or
passive sediment management.

e Implementation of best management practices (BMPs), such as erosion control practices or
others, such as the examples described in Section 4.5.2.3.1 (Dam and Culvert Removal
impacts) or Appendix C.

e Restoration of surrounding habitat on both sides of the barrier, including planting of native
wetland plants and seeding of vegetation cover to stabilize banks and monitoring and
removing growth of invasive species when needed (See Sections 2.2.2.4.1 - Invasive Species
Control, 2.2.2.11 - Wetland Restoration, and 2.2.2.5.2 - Bank Restoration and Erosion
Reduction).

e Reconstruction of the channel to match the existing channel upstream and downstream of
the former barrier site.
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e Installation of dry hydrant systems, new water management structures, piping or water
diversions for fire safety, agricultural and other uses, to meet the needs provided by the
original barrier (see Section 2.2.2.10 - Water Conservation and Stream Diversion).

e Rerouting infrastructure such as water and sewer lines and other public utilities.

o Installing large woody debris (see Section 2.2.2.5 - Freshwater Stream Restoration), riffles,
and weirs for the purposes of grade control or habitat enhancement.

e Securing water rights for long-term protection (see Section 2.2.3.2 - Water Transactions).

e Constructing and installing a new and improved structure such as a bridge or larger culvert
that allows for fish passage, sediment transport, and other needs (such as a road crossing).

¢ Installing public educational signage to address cultural or safety issues associated with a
dam or areas in the vicinity (see Sections 2.2.2.8 - Signage and Access Management and 3.6 -
Cultural and Historical Resources).

Dams are constructed for many purposes, including irrigation, electricity generation, flood control
or storm water management, navigation, water supply, recreation, fire protection, fish and wildlife
benefits, debris control, mine waste tailings, and others (National Inventory of Dams 2014). Dams
can prevent safe downstream movement of fish by forcing them into hydroelectric turbines or over
spillways, sometimes Kkilling fish by large pressure changes or supersaturation induced by the water
turbulence. The Heinz Center estimates the existing impediments to fish passage from dams alone
include approximately 76,000 blockages greater than 6 feet in structure height, and possibly as
many as 2 million dams in total (2002). Dams are built for a variety of purposes. About 50 percent
of dams in the northeast, Great Lakes, and southeastern/Gulf of Mexico regions have a primary
purpose of recreation; about 40 percent of dams in the southwest, northwest, and Alaska regions
are used primarily for irrigation (National Inventory of Dams 2014; See Appendix D - National
Inventory of Dams - Dam Purpose by Region for more information). In general, there are two types
of dams—storage dams and run-of-river dams. Run-of-river dams have minimal water storage
capacity and thus do little to alter downstream flow timing. Dam structures are highly variable in
design and construction, but many may consist of designs incorporating crib, earth fill, dry cut
stone, rock fill, concrete gravity, concrete arch, and concrete buttress dams (Heinz Center 2002).
The greatest body of knowledge regarding removal exists for small dams (Heinz Center 2002), but
more removals of moderate to large dams are being completed each year. The NOAA RC has found
the impacts of dam removals, both beneficial and adverse, are not directly tied to the size of the
structure or the impoundment behind it.

Culverts are typically constructed to allow water to flow under roads, transportation corridors,
trails, or other infrastructure. Culverts can prevent safe fish passage if they are too small, causing
water to pass through them at too high a speed for fish to overcome; or they can be too long and
dark for fish to be willing to enter. Sometimes culverts on a steeply sloped stream are installed
with the downstream end being too high for some fish to jump. Culverts can be made of steel or
concrete in a variety of cross section shapes, sizes, and lengths. Maintaining water flow through
fixed culverts in dynamic stream environments is challenging, as stream channels migrate vertically
and horizontally under shifting flow, sediment, and wood influences, often resulting in culverts that
reduce or block fish passage (Bates et al. 2003; Gubernick et al. 2003; Price et al. 2010). For
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example, the U.S. Forest Service and Bureau of Land Management recently found that more than
10,000 culverts exist on fish-bearing streams on federal lands in Washington and Oregon and that
at least half of those may be fish passage barriers (GAO 2001).

The activities analyzed in this document include not just removal but the feasibility studies and
engineering and design plans that may be prepared for barrier removal projects. These studies
determine baseline conditions, model hydrologic changes that may occur after removal, analyze
alternatives, and educate the public before dam removal (see Section 2.2.1.1 - Planning, Feasibility
Studies, Design Engineering, and Permitting). Feasibility studies include a review of historic
information about the barrier, assessment of the plant communities and animal assemblages
upstream and downstream, base mapping of the barrier and surrounding topography and
bathymetry, assessment of the volume and chemical quality of sediments impounded behind the
barrier, or other pertinent information.

Projects covered under this document include removal and modification of dams, culverts, and
other structures as mentioned above. As with all project types, only those barrier removals that
have potential impacts described in this document will be included in this PEIS.

by 4

Since 1992, the NOAA RC has implemented approximately 500 projects nationwide with culvert
and dam removal or modification activities as components of the work. It is reasonable to expect
that the need for culvert and dam removal activities would continue due to the concerns over
continued blockages of spawning runs for migratory threatened and endangered species, as well as
recreationally and commercially important fish and macroinvertebrate species. The majority of
projects in this category implemented by the NOAA RC have taken place in the northeast and on the
west coast. Dam removal activities are particularly common in the northeast due to a high
prevalence of obsolete Industrial Revolution-era dams, whereas culvert removal and replacement
activities tend to be more common activities on the west coast.
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Dam and Culvert Removal, Modification, or

Replacement

250

200
2
(5]
2

£ 150
-»
St
1)
o

2 100
g
=
2.

50

0

Alaska Great Lakes Northeast Northwest Southeast Southwest
Region Region Region Region Region

ECRP EARRA mOther MDARRP mGreatLakes mCWPPRA

Figure 9 - Dam and Culvert Removal, Modification, or Replacement projects implemented by the NOAA RC
(includes dam modification (including replacement), dam removal, culvert modification (including replacement),
culvert removal, and daylighting activities). Data retrieved from NOAA Restoration and Conservation Database
December 2013.

2.2.2.3.2 Technical and Nature-like Fishways

Fishways are pathways designed specifically to allow the upstream passage of target fish species
and life histories past a particular migratory obstruction. Species and the life histories for which
fishways are designed may include, but are not limited to, adult and juvenile fish, lamprey, and eels.
Generally, projects that completely remove migration barriers are the preferred restoration activity
undertaken by NOAA to restore or improve natural riverine functions, migratory passage, and
water quality. However, sometimes barriers (such as dams) are modified to only enhance
migratory passage when complete barrier removal is not possible. A technical fishway is typically
constructed of concrete or metal. Types of technical fishways include vertical slot, Denil, Alaskan
Steeppass, and pool-weir fishways. Nature-like fishways are constructed stream channels that
mimic specific morphology and roughness of natural channels and include pool-riffle, step-pool,
cascade-pool, and cascade channels. They are constructed with rock and other natural materials
and may be constructed to span the natural channel or as a bypass channel around the barrier,
proximate to the stream channel. Nature-like fishways are also regionally identified as rock ramps,
rock weirs, roughened channels, geomorphic based channels, and threshold channels. Lamprey and
eel passage can be facilitated through (1) modification of traditional technical and nature-like
fishway designs, (2) specific structures within a technical or nature-like fishway, or (3) as a stand-
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alone structure adjacent to a technical or nature-like fishway. Lamprey and eel passage systems
may also incorporate metal, plastic, and/or netting. When using a single fishway to provide passage
for more than one species, design tradeoffs must often be made, which enhance the passage of one
species over another.

Fishway effectiveness for any species and life history hinges greatly on the operation and
maintenance of the fishway, regardless of its type (even nature-like fishways). Every effort should
be made to establish an operational and maintenance plan that covers the realm of foreseeable
adverse passage issues that may arise at a project. These issues may include, but are not limited to,
debris accumulation, scour, deposition, evulsion, low-water operation, movement of large rock, and
frequency and method of maintenance.

Construction activities for the installation of structural and nature-like fishways are similar to those
described above in Section 2.2.2.3.1 - Dam and Culvert Removal, Modification, or Replacement;
however, these activities often can be completed with less disturbance to a barrier and its
surrounding habitats, because the barrier is often only modified and not removed entirely from the
site.

Fishways may target individuals migrating up or downstream at various life stages (Katopodis
1992). The design of the fishway will be highly site-dependent and will vary based on a number of
factors, including swimming performance and behavior of the targeted species of fish (Katopodis
1992). Effective fishways attract fish readily and allow them to enter, pass through, and exit safely
with minimal cost to the fish in time and energy (Katopodis 1992). They are designed to operate at
most water levels, and at peak efficiency during fish migration periods. Trapping and trucking of
fish around a barrier may also be used in place of a fishway, only if other options are exhausted.

ra

Since 1992, the NOAA RC has implemented approximately 120 structural and nature-like fishway
projects nationwide. It is reasonable to expect that the need for these activities would continue due
to the concerns over continued blockages of spawning runs for migratory threatened and
endangered fish species, as well as recreationally and commercially important species, especially in
circumstances where dam removal is not feasible. The majority of projects in this category
implemented by the NOAA RC have taken place in the northeast region.
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Figure 10 - Technical and Nature-like Fishways projects implemented by the NOAA RC. Data retrieved from NOAA
Restoration and Conservation Database

2.2.2.4 Fish, Wildlife, and Vegetation Management

2.2.24.1 Invasive Species Control

Invasive species are any non-indigenous species or viable biological material (including seeds, eggs,
and spores) that are transported into an ecosystem and cause economic or environmental harm or
harm to human health when they colonize a new area. These species impact the habitats they
colonize by reducing the abundance or diversity of native species and altering ecosystem processes.
They can impact native species through predation, competition for food and space, and
hybridization, as well as the introduction of pathogens and parasites. Normal functioning of the
ecosystem—including hydrology, nutrient cycling, or productivity—may also be altered by
biological invasion.

Invasive species control measures eradicate or suppress a population within an area to limit spread
and reduce impacts to natural resources. Methods for control are often multifaceted and may
include a combination of physical (i.e., manual or mechanical), biological, educational (i.e.,
behavioral change), and chemical techniques. These include:

e Physical removal - Plants may be removed by digging, pulling, mowing, or cutting the plant
and then burying or disposing of it offsite. This is often done by hand, but some herbaceous
and woody plants may require mechanical removal with chainsaws, mowers, or other
machinery to be used; for marine algae, underwater vacuums (e.g., “Super Suckers”) may be
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used. This may be done in addition or as an alternative to herbicide use. Both aquatic and
terrestrial animals may also be physically removed by manual or mechanical means such as
fishing, hunting, trapping, or poisoning.

e Biological control - This technique relies on predation, parasitism, herbivory, or other
natural mechanisms through the release of native natural enemies, known as biocontrol
agents. Biocontrol is often used to gradually suppress widespread infestations in remote
areas where other methods are not economically feasible.

e Herbicide use - Herbicide use is restricted to activities conducted in accordance with
approved application methods and BMPs (see Section 4.5.2.4.1) designed to prevent
exposure to non-target areas and organisms. Typical methods include backpack spraying,
cut stump, and hack-and-squirt; however, other methods may be used as the site or target
species dictates, with the goal of reducing the risk of herbicide drift. Furthermore, methods
that do not require surfactants should be used when possible. In situations where
surfactants are necessary, products used should be limited to those determined to be the
least toxic to aquatic and marine/estuarine organisms. Spray pattern indicators (i.e., dyes)
are often used in conjunction with herbicides to track application.

e Electrofishing - This technique may be used as a restoration technique in the removal of
non-native fish species. See Section 2.2.1.3 - Fish and Wildlife Monitoring for more
information on this activity.

e Prescribed burns - Whether used alone or in combination with other mechanisms,
controlled or prescribed burning of landscapes is an effective method of controlling various
invasive plant species or other non-native plant species while simultaneously stimulating
the growth of native plants and encouraging the development of a broader diversity of
organisms that adapted to fire regimes (see Section 2.2.2.4.2 - Prescribed Burns and Forest
Management below).

2.2.2.4.2 Prescribed Burns and Forest Management

Controlled or prescribed burning of landscapes is an effective method of controlling various
invasive plant species or other non-native plant species while simultaneously stimulating the
growth of native plants and encouraging the development of a broader diversity of organisms that
previously occurred there. Typically, prescribed burns have been used to maintain and restore
native grasslands but have also been used in forested areas. Often, prescribed burns are used in
conjunction with herbicides and mechanical methods to control particularly aggressive invasive
plants. As a management tool, prescribed burning recycles nutrients tied up in old plant growth,
eliminates many woody plants and undesirable herbaceous weeds, improves poor-quality forage,
increases plant growth, reduces the risk of large wildfires, and improves certain wildlife habitat.
Wetlands, particularly marshes, are being increasingly burned to remove built-up dead plant
matter in order to promote growth and diversity of native wetland vegetation, as well as to control
woody and invasive plant species.

A burn plan is prepared to avoid impacts to non-target resources, including threatened and
endangered species, area residences, and adjacent structures. The burn plan should describe the
size and specific location(s) to be burned and the individuals with the experience and training who
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will conduct the burn. The plan should also include the state and local fire jurisdiction, a list of
those to be contacted before initiating the burn, and any other relevant site-specific information
that would affect the safety or control of the burn. Necessary state and/or local burn permits are
typically required prior to burning.

Other methods of forest management may be used as elements of a NOAA RC restoration project.
Trees may be removed to improve the ecological condition of the site. For instance, in the Pacific
Northwest some western juniper trees are expanding into neighboring plant communities to the
detriment of native riparian vegetation, soils, or streamflow. Those trees may be thinned or
completely removed by uprooting smaller trees, cutting larger trees with a chainsaw, or a
combination of both techniques. Chain-sawed trees may be left in place, lower limbs may be cut and
scattered. All or part of the trees may be used for stream bank or wetland restoration (see Sections
2.2.2.5 - Freshwater Stream Restoration and Section 2.2.2.8 - Signage and Access Management).

2.2.2.4.3 Species Enhancement

Species enhancement includes all efforts that involve placing native plants or animals into the
environment, and the process of growing them to release/outplanting size (hereafter referred to as
stocking). Planting vegetation is described under Sections 2.2.2.11 - Wetland Restoration and
2.2.2.9 - Subtidal Planting. In additional to vegetation and related materials, coral and shellfish are
also commonly relocated and placed into a new environment during habitat restoration activities.
For a description of Coral Reef Restoration see Section 2.2.2.6.1, and for shellfish restoration see
Section 2.2.2.6.1 - Coral Reef Restoration. Restoration efforts may also include the release of mobile
organisms including, but not limited to, scallops, echinoderms, crustaceans, and finfish; and may
also include the release of non-reef-forming shellfish such as abalone and clams. Such organisms
are typically released, or stocked, to help recover at-risk populations, or to restore natural
resources that have been injured by releases of hazardous substances or oil, or as a form of
biocontrol. When used, NOAA or project partners source these animals from facilities abiding by all
local, state, and federal permitting requirements, and only release them where they naturally occur,
although some biocontrol programs may be an exception to this condition. Stocking efforts fall into
several categories, based on their purpose:

e Stock enhancement - increasing population abundance to offset exploitation or habitat
degradation (Lorenzen et al. 2010).

e Re-stocking - rebuilding depleted stocks more quickly than would occur naturally
(Lorenzen et al. 2010).

e Supplementation - reducing extinction risk and conserving genetic diversity (Hedrick et al.
2000; Hildebrand 2002; from Lorenzen et al. 2010).

e Re-introduction - re-establishing a locally extinct population (Reisenbichler et al. 2003;
from Lorenzen et al 2010).

e Organisms may also be stocked for biomanipulation purposes (e.g., addition of sea urchins
to reduce macroalgal growth).

Various species may be released, and species/sub-species selection will depend on the population
targeted for stock enhancement or recovery. Released individuals should be genetically
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representative of the wild population at the specific location targeted for release, and, if re-
establishment of a viable population is desired, should encompass sufficient diversity of genotypes
and life history phenotypes (Miller and Kapucinski 2003; from Lorenzen et al. 2010).

Rearing of individuals for release occurs in land-based or nearshore aquaculture facilities.
Aquaculture facilities are used to spawn and/or rear individuals and to make sure stocks are
disease-free before being placed in their new environment. This programmatic analysis covers the
use of existing, pre-permitted aquaculture facilities. The analysis does not discuss the
environmental consequences of the construction and operation of new facilities. Alternatively,
individuals may be captured live in the wild and released at the site targeted for restoration (i.e.,
species translocation).

Once raised in an aquaculture facility or captured live, individuals are released at the site targeted
for restoration. Individuals may be released at varying life stages. Timing, site location, and life
stage for release will depend on local conditions and should follow the BMPs described in the
Species Enhancement environmental consequences section (Section 4.5.2.4.3). Organisms may be
released from boats, trucks, or, in some situations, carried to the site by restoration practitioners or
volunteers.

by

Nationwide, the NOAA RC has implemented more than 620 projects using Fish and Wildlife
Management techniques. Itis reasonable to expect that the need for such restoration activities
would continue for two reasons: the growing concern over the persistence and mobility of invasive
species impacting important riverine, coastal, and subtidal habitat; and the importance of
maintaining healthy habitats such as oyster reefs. This activity is implemented in all regions of the
NOAA RC, but most commonly in the northeast region.
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Figure 11 - Fish, Wildlife, and Vegetation Management projects implemented by the NOAA RC (includes invasives
removal: vegetation, prescribed burn, species enhancement, and species reintroduction (non-plant)). Data
retrieved from NOAA Restoration and Conservation Database December 2013.

2.2.2.5 Freshwater Stream Restoration

22251 Channel Restoration

Complex in-stream and side channel (also known as “off-channel”) habitat is a major limiting factor
in the survival and reproduction of many fish species. In-stream channel complexity and the
availability of side channel habitat have declined significantly in many areas due to human activity.
Restoration activities are implemented within riverine environments in urban, rural, agricultural,
and forested settings. In-stream and side channel restoration is used throughout the affected
environment where diverse fish habitat is limited. Off-channel features such as side channels,
ponds, and oxbows provide fish with refuge from high-velocity winter flows, provide ample and
diverse food resources for accelerated growth, and capture fine sediments that can cause excess
turbidity. Habitat quality is increased when wood, brush, and boulders are placed in these off-
channel habitats. Off-channel habitat can also provide floodplain water storage capacity, thus
reducing damages to human environments from flooding.

Side channel and in-stream restoration activities aim to restore habitat complexity and sediment
sorting processes that are critical for all life stages of fish and many other aquatic
organisms. Restoration activities may also take place within a stream’s associated flood plain.
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These activities address lack of structure, cover, and available refuge habitat in the system and
involve:

e Excavating new channels or reconnecting historic channels and other off-channel habitat to
enhance sinuosity, channel length, and habitat complexity.

e Using heavy equipment for excavation, wood and boulder placement, channel shaping, and
deploying woody debris. This may be done by hand in some cases for smaller projects.

e Temporarily diverting stream flows from work areas to prevent excess turbidity.

o Installing boulders, gravel, and large woody debris. These features are placed to induce
local scour, create deeper pools, and initiate substrate sorting, which improves spawning
and rearing conditions, increases dissolved oxygen availability for aquatic organisms, and
provides cover from predators and high flows.

e Obtaining living or scavenged woody debris, brush, and boulders from within the project
area or from off-site.

22252 Bank Restoration and Erosion Reduction

Bank restoration and erosion reduction refers to activities that take place in the area adjacent to the
stream or river that are intended to improve the quality and/or quantity of riparian vegetation or
other habitat features and improve the water quality of the adjacent stream. Many of these
activities focus on improving the health of the riparian zone, which is important because it
performs a range of beneficial functions. These include trapping sediment from runoff, stabilizing
stream banks, reducing or enhancing channel scour, moderating water temperatures, and providing
shelter for fish—all of which improve the ecological benefits provided by the adjacent stream or
river. The width and other characteristics of the riparian zone vary greatly between regions and
locally between river and watershed size and stream order. Examples of bank restoration and
erosion reduction activities that could be implemented include the following:

¢ Installing wildlife habitat structures (e.g., conifer/hardwood snags, brush piles, bat
roosting/breeding structures, avian nest boxes and platforms, and turtle basking logs).

e Installing woody debris (e.g., root wads, engineered log jams, logs, tree limbs).

e Implementing willow bioengineering techniques: willow mattresses, bundles, stakes, and
walls.

e Shoring banks with biodegradable materials, such as coconut fiber “bio-logs” or geotextile
mesh that biodegrade over time and allow the establishment of vegetation.

e Stormwater management (e.g., constructing bioretention cells or bioswales (rain gardens),
baffle boxes, culverts, filtered curb or grate inlet baskets, grass swales, stormwater ponds or
sediment basins, constructed wetlands, or removing man-made impervious surfaces and
replacing them with pervious surfaces).

e Erosion and sediment control practices (e.g., geotextile mats, hydroseeding, silt fencing,
check dams, waterbars).

e Planting of native vegetation using manual methods or heavy equipment.
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Planting the appropriate vegetation may slow erosion. In riverine areas, native plants are generally
planted using hand tools. See Table 3 - Commonly planted vegetation species below for some
examples. Along stream banks, small native trees and shrubs are planted, usually above the tidal
range. Preferably non-native species are removed during this process, and only native regionally
genotypic and certified weed-free materials are used for planting and revegetation efforts. A
description of those activities and potential impacts related to invasive species are covered in
Sections 2.2.2.4.1,4.5.2.4.1, and 4.8.

Many of the techniques used in this restoration activity are typically implemented manually, but
sometimes machines are required for bank grading and for delivering supplies or lifting them into
place.

Table 3 - Commonly planted vegetation species

Common Name Scientific Name Restoration Region
Smooth cordgrass Spartina alterniflora NER, SER
saltmeadow cordgrass Spartina patens NER, SER
spike grass Distichlis spicata NER
salmonberry Rubus spectabilis NWR
Indian plum, osoberry Oemleria cerasiformis NWR
red osier dogwood Cornus sericea NWR
western red cedar Thuja plicata NWR
red alder Alnus rubra NWR, SWR
Sitka willow Salix sitchensis NWR
Pacific willow Salix lucida NWR
slough sedge Carex obnupta NWR
western sword fern Polystichum munitum NWR
wapato Sagittaria latifolia NWR
redwood Sequioa sempervirens SWR
Arroyo willow Salix lasiolepis SWR
‘Brazoria’ seashore paspalum Paspalum vaginatum SER

ra_

Nationwide, the NOAA RC has implemented more than 320 projects with freshwater stream
restoration activities as components to the work, whether as an activity associated with dam
removal (in-stream and side channel restoration can occur prior to, and after dams are removed to
trap sediments and restore natural channel function), to reconnect off-channel and side channel
habitat using engineered log jams, or to create stream complexity in areas that were simplified due
to past logging practices. The majority of these projects have taken place in the northwest and
southwest regions of the NOAA RC; however, it is a common restoration activity in all regions of the
NOAA RC. Itis reasonable to expect that the need for freshwater stream restoration activities
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would continue in these regions in particular, but also nationwide, where lack of structure, cover,
and refuge habitat for resident and anadromous fish within important river and estuarine systems
requires restoration to more suitable conditions.

Freshwater Stream Restoration
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Figure 12 - Freshwater Stream Restoration projects implemented by the NOAA RC (includes large woody
debris/structure placement, weir construction, weir removal, stream channel reconnection/creation, substrate
modification and stream pool construction activities). Data retrieved from NOAA Restoration and Conservation
Database December 2013.

2.2.2.6 Reefs

2.2.26.1 Coral Reef Restoration

Coral reef restoration techniques include physical and biological restoration actions to restore
shallow benthic coral communities—specifically coral communities characterized by consolidated
hard substrates. Restoration is typically implemented using, but not limited to, the following range
of techniques:

e Propagating a genetically and species-rich collection of coral fragments in nurseries, with an
emphasis on threatened and endangered species (see Section 3.5 - Threatened and
Endangered Species).

e Transplanting (outplanting) coral fragments from nursery or an impacted location (see
below) to appropriate targeted locations.

38



Alternatives

e Implementing erosion control techniques to stabilize sediment (see Section 2.2.2.5.2 - Bank
Restoration and Erosion Reduction for more information.

e Managing invasive species (invasive fish and algae) through removal and appropriate
maintenance techniques (e.g., release of natural predators (urchins) or continued removal).
See Section 2.2.2.4.1 - Invasive Species Control.

e Re-attaching or moving broken corals or stabilizing rubble substrates in areas impacted by
events such as vessel groundings or storms, sometimes in conjunction with proactively
relocating corals to more appropriate locations, which may include a coral nursery.

e Improving infrastructure such as aids to navigation or mooring buoys, or enhancements to
piloting or salvor operational capabilities.

Stressors to shallow-water coral communities include human-induced and natural stressors.
Natural stressors may include hurricanes, coral diseases, and changes to water temperature,
salinity, and water quality. Human-induced stressors include invasive species, dredging, anchoring,
overfishing, and ocean acidification. Human activities such as recreational overuse and coastal
development can alter coral reef habitat quality through physical damage and the introduction of
pollutants, sediment, and excess nutrients and freshwater flow to reef systems. Localized
disturbances to corals (e.g., changes in temperature, salinity, or light; sedimentation; aerial
exposure; and pollutants) can cause bleaching events. Coral reef bleaching is the whitening of
corals that results from the coral expelling the symbiotic zooxanthellae. Once the stress subsides,
corals can often recover their previous levels of zooxanthellae, but this recovery depends on the
intensity and duration of the stress (Hoegh-Guldberg 1999). Other stressors to corals, besides the
global warming of waters related to climate change, include ocean acidification and greater
frequency of mechanical damage to corals from greater severity and frequency of tropical storms
and hurricanes (Janetos et al. 2008), and shipping/boating activities.

Coral reef restoration activities include creating or re-creating reef relief or structure through
transplant and re-attachment of coral fragments, reef rubble, or coral reef substrate. These
activities restore the structure and favorable conditions that allow recruitment, growth, and
survival of corals, sponges, live rock, and other reef organisms. Restoring coral reef structure may
also involve creating and deploying limestone and cement modules to provide attachment sites for
corals and other reef organisms via natural recruitment. Re-attachment or transplanting of coral
fragments is a common technique for restoring coral reef habitat. Preferably, fragments are not
harvested from intact corals, but rather from fragments broken off by natural or other processes
(“corals of opportunity”; Johnson et al. 2011). Other sources of fragments could be propagated
nursery corals, corals that need to be moved prior to a development project or salvage operation, or
those which have colonized an improperly permitted artificial reef or derelict structures that are
failing or are likely to come apart in the near future. Coral fragments can also be harvested from
live, intact colonies with minimal impact on the survivorship of the donor colony using simple hand
tools with appropriate techniques. Coral fragments are collected by hand and either re-attached to
non-mobile structures through use of marine-safe cements or epoxies, or used to stock coral
nurseries for grow-out and later transplant. For substrate placement and rubble stabilization,
barges with cranes may be used for lifting heavy materials into place. For in-water restoration
activities, teams of divers must use appropriate safety and operating protocols. Furthermore, coral
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restoration can also be implemented using “flypaper” techniques or settlement tents that attract
coral larvae to suitable, restored substrate, thereby enhancing natural recruitment to the
restoration site.

Corals are propagated in underwater nurseries with the goal of transplanting nursery-reared corals
back onto reefs to improve existing coral colonies and to increase the likelihood of genetic and
species diversity within the coral colonies. Transplanted corals should be near enough to each
other for successful cross-fertilization during sexual reproduction. Transplantation sites for
nursery-grown corals or fragments collected from damaged sites should be chosen where the
integrity of the reef structure can be stabilized or has not been severely compromised. This
increases the likelihood that coral fragments would successfully attach to the substrate and that
attachment failures would not damage adjacent areas on the reef. Coral nursery designs are
typically limited to two general types: coral fragments attached to hard structure (e.g., cement,
limestone, wire, rebar substrate) or coral fragments suspended on lines in the water column.
Specific configurations and deployments are site-specific, dependent on a variety of local conditions
as well as the grow-out strategy being pursued by the nursery operators. Nursery stock may be
further divided or out-planted using the methods described above.

Coral restoration activities may also include a wide variety of land-based activities to reduce
sedimentation and pollution to coral reefs, which are described in different sections of this
document. These are activities such as upland revegetation (Section 2.2.2.11.1), wetland creation
and the installation of sediment traps or treatment wetlands (Section 2.2.2.11), and road grading
and other stabilization techniques (Section 2.2.2.6).

Nationwide, the NOAA RC has implemented more than 85 coral restoration projects and it is
reasonable to expect that the need for such restoration activities would continue due to concerns
over continued degradation of important coral habitat from the aforementioned stressors acting
upon them. These projects have taken place in the southeast (i.e., Caribbean) and Pacific Islands
regions.
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Figure 13 - Coral Reef Restoration projects implemented by the NOAA RC (includes coral nursery, coral
reattachment, coral reef construction, rubble stabilization, invasives removal, erosion control, and vegetation
planting activities). Data retrieved from NOAA Restoration and Conservation Database December 2013.

2.2.2.6.2 Shellfish Reef Restoration

Both natural and artificial oyster reefs play an important role in aquatic ecosystems. Oyster reefs
can be enhanced or created as components of living shoreline projects as natural shoreline
protective structures to dissipate wave energy, decrease coastal erosion, increase habitat for fish
and invertebrate species, improve water quality, and provide protection for newly planted marsh
grasses and SAV. In fact NOAA supports many kinds of bivalve shellfish restoration activities.
These activities primarily benefit native oysters (e.g., Crassostrea virginica, Ostrea lurida, Ostrea
conchaphila), but may also restore other shellfish species (e.g., hard clams, abalone, mussels, or
scallops) or finfish species that use reef structures for forage or shelter through their various life
stages; Section 2.2.2.4.3 - Species Enhancement above describes stocking activities related to such
non-reef-forming shellfish species. Techniques can be grouped into two types: placement or
modification of substrate and re-introduction of shellfish seed stock. One or the other of these
types may be used, or both together at the same restoration site, depending on the species or the
needs of the locality.

Substrate may be used to encourage recruitment of fish or oyster larvae recruitment in both
intertidal and subtidal environments. Mollusks are ecosystem engineers and their shells form
complex and heterogeneous habitats in benthic environments that affect processes on population,
community, and ecosystem levels (Lenhert and Allen 2002; Gutierrez et al. 2003). Natural
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substrate (e.g., oyster or clam shells, rock) has been used more widely for restoration, but supply is
limited and demand is high from the restoration and aquaculture sectors. Although shell is
preferred because oyster larvae have an affinity for it, it is not always available. Shells can be
deployed loose or in plastic mesh bags or similar containment materials. Artificial substrate such
as limestone marl, granite, or crushed concrete (sometimes in combination with shells) may also be
used when there is not enough shell substrate available, or in high-energy areas where substrate
would otherwise be unstable and may require a more stable or higher reef structure. Other
commonly used artificial substrates for shellfish reef restoration include wire mesh cages, racks,
steel rebar structures (e.g., ReefBLK), or weighted plastic mats containing natural or artificial
substrate. Such solutions are effective, but naturally occurring materials are often preferred for
restoration.

Most substrate is deployed from a boat or barge when the restoration site is far from shore. At
nearshore, shallow-water project sites, restoration practitioners and community volunteers may
carry substrate to the reeflocation (when manageable, such as oyster shell bags). Large volumes of
loose shells can be sprayed off barges with high-pressure hoses, or placed with large equipment
such as a backhoe or with specialized hopper-conveyer belt systems built into the deployment
vessel. Heavy substrates such as concrete or limestone are typically placed using heavy equipment
located either onshore or loaded onto a barge.

Oyster reefs are typically constructed or replenished immediately prior to times of high spat set
(larval settling).

In addition to reef/substrate construction, shellfish restoration efforts also include placing native
shellfish in the restoration area if the local population is not large enough to produce viable larvae
or has been fully extirpated from the area. Shellfish for restoration purposes may be obtained from
natural beds (e.g., “wild stock”), purchased from commercial harvesters, or reared in land-based or
nearshore aquaculture facilities (i.e., hatcheries). Non-reef-forming bivalves such as scallops,
abalone, or clams may be deposited as single individuals. Similarly, because reef-forming oysters
attach to hard substrates and each other, they may be distributed as individuals, or as multiple
juveniles already attached to substrate (i.e., as spat on shell). Shellfish may also be placed in cages
in spawner sanctuaries to reduce predation or poaching and to facilitate research efforts.

The preliminary step in planting live shellfish may include construction or use of a shellfish rearing
facility, which is occasionally an aspect of shellfish restoration. These facilities usually consist of
land-based tanks or floating cages. Typically, several large-capacity tanks are installed onshore or
on existing dock/pier space, and water is pumped from the adjoining water body into the hatchery
and discharged into the bay after use. Even when wild stocks of bivalves are used, hatcheries may
be used to augment the bivalve supply and to ensure that stocks are disease-free before being
placed in their new environment. This programmatic analysis covers use of existing pre-permitted
shellfish rearing facilities, and the creation of small-scale, land-based facilities.
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Nationwide, the NOAA RC has implemented almost 520 projects with shellfish restoration as a
component to the project’s work, and it is reasonable to expect that the need for such restoration
activities would continue due to the widespread decline of oyster and shellfish populations in many
areas across the coastal United States. The majority of these projects have taken place in the
southeast and northeast regions of the NOAA RC.

2.2.2.6.3 Artificial Reefs

Artificial reefs are submerged structures that are constructed or placed on the existing substrate in
coastal or marine waters to influence biological or physical processes in those environments. Such
structures take many forms, including, but not limited to, natural materials (e.g., stone) or artificial
materials (e.g., concrete) or structures (e.g., sunken vessels, engineered reef blocks). Finfish use
natural reef structures for forage or shelter through their various life stages, but uncertainties
related to design, siting, and management of artificial reef structures call into question their
effectiveness as appropriate substitutes for degraded or lost natural reef habitat. In cases where it
is possible to resolve these uncertainties related to design, siting, construction, and management,
artificial reef construction or placement may be an appropriate habitat restoration activity. Given
the uncertainties identified above, the NOAA RC has historically supported such activities, for the
most part, in instances where restoration of lost or diminished human uses (e.g., recreational
fishing) are the primary goal of a given restoration project.

In subtidal, intertidal, or other coastal areas where natural substrates such as rock and stone have
previously been removed, NOAA may place substrate material to encourage recruitment of fish and
to restore the functional attributes of the lost habitat. For example, in the Great Lakes, suitable rock
substrate may be used to construct fish spawning beds for native Great Lakes lithophilic (rock-
dwelling) fish species such as lake sturgeon, walleye, and whitefish.
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Figure 17 - Shellfish Reef Restoration and Artificial Reefs projects implemented by the NOAA RC (includes
artificial fish habitat reef construction, oyster gardening and oyster reef construction activities). Data retrieved
from NOAA Restoration and Conservation Database December 2013.

2.2.2.7 Road Upgrading and Decommissioning; Trail Restoration

Roads that are upgraded or decommissioned through NOAA RC programs usually pass through or
near sensitive habitats such as wetlands or streams, or have been determined to adversely impact
these habitats. The upgrading or decommissioning of roads in these situations reduces erosion and
sediment loading into adjacent water bodies and spawning habitats. Decommissioning helps
discourage or prevent vehicle access through the areas, reduces road maintenance costs, restores
vegetated buffers, reduces potential for fish passage blockages (after removal of roadbed, culvert,
or bridge over stream crossings), and places land back into productive natural use. Typically,
support for decommissioning projects has been for roads that were deemed unnecessary by the
owner and land use managers.

Roads, both improved and unimproved, can increase the frequency of landslides, debris flows, and
other large inputs of sediment into streams, lakes, and wetlands. Additionally, when roads are
damaged or impassible, natural areas adjacent to roads may be impacted by increased traffic.
When appropriate, road restoration activities are implemented to restore impacted natural
resources as part of road maintenance projects. With placement of appropriate physical barriers,
these projects may also discourage future off-road vehicle entry into the impacted sensitive areas.

Trail restoration projects are implemented with the joint purpose of restoring trails to reduce
erosion and enhancing low-impact recreational uses. Some trail restoration projects also provide

44



Alternatives

better public access to natural areas, such as estuaries and other wetlands, and discourage the
public from entering non-trail areas that could be damaged by erosion or foot traffic.

Restoration or decommissioning of roads and trails typically includes one or more of the following
actions:

e Re-vegetating fill or cut slopes.

e Stabilizing eroding hillsides or banks.

e Installing or upgrading drainage features.

e Removing invasive species.

e (Grading or resurfacing, sometimes with permeable materials, or complete removal of the
roadbed and road-stream crossings to match the original slope.

o Fixing damaged or creating new trails.

e Building, repairing, or removing footbridges and replacing or repairing raised or permanent
walkways (e.g., boardwalks) designed to control access to sensitive areas.

Road upgrading and trail restoration work is likely to require entry of personnel and heavy
equipment to excavate or rearrange soils. During construction, this is likely to temporarily affect a
small area and damage upland vegetation and soils. To minimize impacts from this action, erosion
and pollution control measures would be implemented and areas of disturbed vegetation would be
replanted.
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Figure 14 - Road Upgrading and Decommissioning; Trail Restoration projects implemented by the NOAA RC
(includes storm water/runoff control activities). Data retrieved from NOAA Restoration and Conservation
Database December 2013.

2.2.2.8 Signage and Access Management

This section describes temporary or permanent fencing, signage, or netting placed around sensitive
environmental resources (e.g., highly erosive areas, sea turtle nesting areas, streams, and SAV
restoration sites, among others). These activities reduce erosion and/or prevent the resources
from being damaged or disturbed by people, animals (e.g., livestock), or vehicles. Grazing, human
disturbance, or off-road vehicle use results in bank trampling and collapse of undercut banks, and
erosion from overused trail crossings and overgrazed riparian areas. Exclusionary fencing, signage,
or netting may be needed directly after another type of restoration action has been implemented to
allow a site’s vegetation to rebound after disturbance or to allow site vegetation to rebound.

Exclusionary fencing, signage, or netting may be constructed in riverine, riparian, associated
upland, coastal, intertidal, and even subtidal or sub-marine environments. Livestock exclusion
fencing may be found more frequently in rangelands and areas of high agricultural use. It also
provides controlled access for walkways that livestock use to transit through riparian areas and
stream channels and avoid sensitive riparian habitat. Exclusion netting may be deployed to prevent
or discourage predation. Bollards, boulders, or other heavy objects may be used as a form of
fencing to prevent vehicular or foot access to sensitive habitat areas. Access to these areas may also
be inhibited by removing footbridges or other access pathways. Signage may be used to discourage

46



Alternatives

harvest or other anthropogenic disturbances. Fencing may be temporary and can be removed after
vegetation is well-established. Signage is more commonly used in highly populated areas where
human use or attempted access to a site is expected.

The construction of exclusionary fencing, signage, or netting is likely to require:

e Use of personnel and heavy equipment to excavate post holes or install access management
structures or signs.

e Individual fence or sign posts pounded or dug using hand tools or augers on backhoes or
similar equipment.

e Removal of native or non-native vegetation along the proposed fence line.

The construction of temporary or permanent fencing, signage, or netting is likely to require entry of
personnel and heavy equipment into sensitive habitats to excavate post holes. During construction,
this is likely to affect a small area and alter riparian, wetland, or upland vegetation and soils. BMPs
for general construction (described in Appendix C) would be followed. Individual fence or sign
posts would be pounded or dug using hand tools or augers on backhoes or similar equipment.
Fence posts would be set in the holes and backfilled, and fence wire would be strung or wooden
rails placed. Installation may involve the removal of native or non-native vegetation along the
proposed fence line. Occasionally rustic wood X-shaped fence that does not require setting posts
would be used.

When fences are used to exclude animals from a riparian area, NOAA encourages upland
management to ensure restoration of ecological links between the upland and aquatic areas;
otherwise, riparian recovery would be minimal. The use of corridor fencing to separate a heavily
grazed pasture from a narrow riparian zone is more effective when upland grazing practices are
simultaneously redesigned to reverse upland degradation, which NOAA also encourages when such
projects are implemented. Often this type of activity is used alongside others aimed at reducing
livestock attraction to riparian areas and stream channels by providing upslope water facilities to
help distribute livestock away from sensitive areas. See Section 2.2.2.10- Water Conservation and
Stream Diversion for more information on this approach. Maintenance activities, which are
frequently needed to maintain effectiveness, include repairing or re-installing access management
structures when needed.

Nationwide, the NOAA RC has implemented more than 130 projects with exclusionary fencing,
signage, or netting installation as a restoration component, and it is reasonable to expect that the
need for such activities would continue. Fencing and signage are valuable tools in preventing
injured or restored resources from being further damaged or disturbed by people, animals, or
vehicles. These projects have taken place in all regions of the NOAA RC, but most commonly in the
northwest, southwest, and southeast regions.
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Figure 15 - Signage and Access Management projects implemented by the NOAA RC (includes fencing/netting and
signage activities). Data retrieved from NOAA Restoration and Conservation Database December 2013.

2.2.2.9 Subtidal Planting

2.2.2.9.1 Submerged Aquatic Vegetation

Submerged aquatic vegetation (SAV) restoration involves transplanting or seeding nearshore or
subtidal habitats in bays and estuaries with native SAV, installing bird perches as a source of
nutrients to SAV beds in areas where waters are nutrient deficient, or installing signage ata
restoration site. Seagrass beds dampen wave energy, stabilize sediments, improve water quality,
and provide food and shelter for marine organisms. When used in conjunction with other
restoration activities such as marsh restoration, a natural shoreline buffer is created that reduces
coastal erosion and stabilizes sediments via root growth. This restoration activity may benefit
estuarine/inshore species or those that live in fully marine salinities (see Table 4 below for
examples of common SAV species). SAV provides nursery and feeding habitat for a variety of
aquatic fish and other organisms. In addition, SAV provides fish and other marine species hiding
places from predation and competition. SAV beds help stabilize sediments, making it easier for
additional SAV or other stable substrate-dependent organisms, such as oysters, to establish.

SAV in bays and estuaries is important habitat for estuarine species, and has declined dramatically
due to accelerated sedimentation, disturbance, and increased water turbidity. In some areas, SAV
beds are still fairly intact, while in other areas these beds have been extirpated. For example, Texas
and Florida have reported losses of 30 to 90 percent (Fonseca et al. 1998) of their original coverage
in some areas. SAV habitat is frequently impacted by recreational boaters in shallow water when

48



Alternatives

propellers create “prop scars” or “blowholes” in the seagrass bed. Larger vessels that run aground
on shallow flats can also cause damage to SAV beds. A small injury to an SAV bed may be enlarged
by a storm event that increases the instability caused by the original damage. Also, SAV beds die off
due to poor water quality and high turbidity.

Table 4 - Commonly planted SAV species

Common Name Scientific Name Habitat Type Restoration Region
widgeongrass Ruppia maritima Marine, Brackish SER, SWR
shoalgrass Halodule wrightii Marine SER
turtlegrass Thalassia testudinum Marine SER
manatee grass Syringodium filiforme Marine SER
eelgrass Zostera marina Marine SWR, NWR, AKR, NER
redhead grass Potamogeton perfoliatus Brackish, Fresh NER, GLR
sago pondweed Stuckenia pectinata Brackish, Fresh NER, GLR
water stargrass Heteranthera dubia Brackish, Fresh NER, GLR
wild celery Vallisneria Americana Brackish, Fresh NER, GLR
common waterweed Elodea Canadensis Fresh GLR

In general, SAV restoration activities convert open water to seagrass beds and enhance poorly-
vegetated or unvegetated open bottom. In most locations the natural rate of seagrass colonization
is prone to disturbance, and settlement or natural recolonization is therefore unreliable (Fonseca et
al. 1998). Therefore, NOAA often provides technical and financial support to restoration projects
for the purpose of creating or re-establishing SAV where it does not exist.

Restoration is accomplished by direct planting of live plants in bare root, plug, or mat form, either
by hand or with mechanical methods. In some cases, seeds are distributed via seed buoys.> Many
SAV species do not readily grow from seed, and so need to be reestablished after water quality
improves. SAV plants or seeds are usually collected from existing SAV beds, which can cause minor
disturbances to the beds and their substrate, and temporarily reduce the number of individuals or
seeds in the existing population. The planting area is often enhanced with appropriately sized
sediment to provide nutrients and proper sediment elevations for the transplants (e.g., within prop
scars). Stakes are often used to keep the new transplants upright, and wave attenuation devices

® Seed buoys house mature reproductive seagrass shoots in nets that are deployed and anchored to a given in-water
restoration area. The idea is that the seeds will ripen in due time and naturally release and recruit to the immediate
or surrounding area. Buoys eliminate the need to store and ripen shoots in holding tanks on shore, and eliminate the
duplicative step of having to transport immature shoots to an onshore holding tank, and then redeploying tank-
ripened seeds to the in-water restoration site.

49



Alternatives

that reduce erosion and suspended sediments may be installed to increase water quality. Often,
bird perches are installed within the planting area to encourage nutrient input from bird feces into
the planting area. Each of these techniques may be implemented separately or in combination,
depending on site conditions and extent of the injury or degradation of SAV.

NOAA has been conducting seagrass planting and seeding in all geographic regions of the coastal
United States. Eelgrass is a commonly planted SAV on the west coast; the most frequently used in
restoration in the Gulf of Mexico and Florida are shoalgrass, manatee grass, and turtlegrass. In
North Carolina, eelgrass, widgeongrass, and shoalgrass have been used in restoration. Shoalgrass
and widgeongrass are frequently used as pioneering species that quickly establish cover and
stabilize sediments (Fonseca 1994).

2.2.2.9.2 Marine Algae

Marine algae (kelp forests and seaweeds) are important structural components of the near-shore
marine environment that provide nursery and feeding grounds for thousands of marine species.
They are also instrumental in the carbon sequestration process, which is important to maintaining
healthy CO; levels in the environment. In addition, marine algae are used for a variety of foods,
medical products, and cosmetics. Pollution and sedimentation runoff from nearby land-based
human activities have harmed marine algae. Additionally, large areas of marine algae that once
existed have been drastically reduced or eliminated due to food web shifts and resulting increases
in sea urchin predation. Marine algae restoration (communicated in biomass per square meter, or
density of holdfasts per square meter) aims to restore the plant communities’ structural and
functional attributes. Restoration involves transplanting and securing of lab-grown or drifting
algae into the marine environment, usually by divers. Restoration may also involve moving the
algae, attached to boulders, from one productive site (donor bed) to the injured location (recipient
bed). Yet another method involves cutting the receptacles (reproductive structures) from donor
beds and placing them in mesh bags and allowing them to release their gametes (reproductive
material) onto the rocks, as they would if adult plants were present. As such, marine algae
restoration occurs in subtidal environments with hard substrate for holdfast attachment. Each
restoration method should include initial genetic work to ensure genetic integrity of the population
at the restoration site. In some projects that use this restoration activity, sea urchins—one of
marine algae’s primary predators—are removed from planted or already established areas to
increase survival and growth of the plant community.

Marine algae restoration occurs in many areas of California, Oregon, and Alaska, and occasionally in
the northern latitudes of the U.S. east coast; it is implemented most in Southern California waters,
where kelp forests have been reduced by 80 percent over the past century. Techniques of planting
and predator removal tend to be similar in all areas where marine algae restoration is done.
Species of marine algae planted can vary between different geographic regions, and may have
different starting conditions and depth requirements. Marine algae restoration occurs in many
areas of California, Oregon, and Alaska, and occasionally in the northern latitudes of the U.S. east
coast.
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2.2.2.10 Water Conservation and Stream Diversion

This section contains a description of all actions that divert water from a stream for the purpose of
maintaining access to water for humans while providing habitat conservation benefits. This
includes, but is not limited to, providing levels of in-stream flow necessary for survival, spawning,
and rearing of fish and other aquatic organisms; providing off-channel watering systems for
livestock to maintain in-stream water quality; and maintaining the availability of water for fire
suppression, such as with dry hydrant systems.

Examples of water conservation and stream diversion activities that could be implemented include
the following:

e Installing pumps or unpressurized piping (dry hydrants) to remove water from the stream.
e Constructing and installing water storage tanks or ponds.

e Installing new wells.

o Installing livestock watering stations.

o Installing piping and/or ditches to transport diverted water.

o Installing fish screens on the water diversion.

Domestic, agricultural, and industrial water diversions may reduce the quantity of surface flow in
streams and rivers, thus reducing available habitat for fish and disrupting ecosystem

processes. Water quality is directly related to water quantity, and good water quality is not only
important to the species that inhabit these streams, but is also essential to human communities.
Stream connectivity and flow allow nutrient and food transport, help ensure adequate dissolved
oxygen, and allow migration of fish and other aquatic organisms within their habitat. Reduced flow
can result in disconnected sections of stream or off-channel habitat, which impedes fish migration
and feeding and reduces dissolved oxygen in the water. In many cases, water withdrawals result in
complete drying of stream reaches. In addition, adequate stream flow is essential to maintaining
water temperatures appropriate for the survival and growth of desired fish species (e.g.,
salmonids). By providing water storage tanks for rainwater catchment or seasonal storage, NOAA
can reduce water diversion from streams during periods of limited flow. In addition, improving
water transport infrastructure (e.g., moving or consolidating a river or stream’s diversion point(s)
to a more beneficial location, replacing ditches with pipes, and replacing worn equipment) can
reduce the amount of water diversion needed for human use.

Alternately, habitat restoration, such as dam removal (see Section 2.2.2.3.1) or access management
(see Section 2.2.2.8), may prevent access to water for domestic, agricultural, or industrial use, and
as part of the project, that access must be maintained. Dry hydrants provide access to water
sources for fire suppression while livestock management practices such as providing off-channel
watering systems allow landowners to continue their land use activities, while increasing water
quality in the stream.

Fish screen projects are implemented at sites where surface water is diverted for human
consumption, agricultural, or industrial use. Without fish screening in such locations, fish are
diverted from their habitat in the river into fields, ditches, dam turbines, and industrial plants
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where survival is unlikely. Fish screen projects conducted by NOAA involve installing exclusionary
structures at water diversion points on rivers and streams used by resident and anadromous

fish. Projects range from small individual landowner diversions for domestic water use, to large-
scale agricultural diversions for farmland irrigation. There are also many existing fish screen
structures that are in need of maintenance to bring them up to current standards. NOAA has
implemented fish screen projects in stream and river channels and in pond and lake habitats,
primarily on the west coast. Fish screens are designed to minimize impacts to natural stream flow
and stream currents, and do not interfere with sediment and debris transport. Fish screens are
designed to prevent the injury or death of migrating fish and eggs, and to reduce the impediment to
passage posed by the intake structures or other associated construction on the river. Fish screen
projects typically involve installing or modifying an existing diversion structure with a screened
intake constructed of any number of materials and configurations dependent upon the expected
size and behavior of the target fish. Depending on the project size, these structures can be installed
with manual labor, small construction tools, or heavy equipment. Screens are used on both gravity
flow and pump diversion systems. Normally, a flow measuring device and head gate are also
required for monitoring and controlling diversion flows. Other structures with similar functions
may be designed and used to control the spread of invasive species.

There are many types of fish screen designs with different levels of complexity. NOAA follows all
current state and federal fish screen design standards (related to openings sizes, debris cleaning
capabilities, bypass routes, etc.) when implementing fish screen projects. Almost all designs are
determined by the specific site conditions, fish species targeted, particular life stage of those fish
species, and technology or materials available for use at the site. For instance, projects in
California, Oregon, Washington, and Alaska are designed to prevent injury, entrainment, or
impingement of multiple species, and typically reflect pre-established regional NMFS design
criteria, which are specific to the species present at the project locations.

These water conservation and stream diversion measures occur throughout the coastal United
States, but typically are focused in Washington, Oregon, California, Idaho, and Hawaii. There is a
need for them in many other coastal states, and it is reasonable to expect that projects in those
areas will develop. Water conservation measures tend to vary geographically with type of land use,
type of diversions, local standards, state water laws, climate, and topography. These projects may
be implemented in coordination with dedication of water and water rights to in-stream benefits
through agreements that limit water removal during all or part of the year (see Section 2.2.2.11 -
Wetland Restoration).

-

Nationwide, the NOAA RC has implemented almost 40 projects that divert water from a stream for
the purpose of maintaining access to water for humans while providing habitat conservation
benefits. It is reasonable to expect that the need for these activities will continue and perhaps grow
nationwide, particularly on the west coast, due to the continued competition for scarce water
resources for use by humans, migratory threatened and endangered species, and recreationally and
commercially important species in those areas. The majority of NOAA RC-led projects to date have
taken place in the southwest region.
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Figure 16 - Water Conservation and Stream Diversion projects implemented by the NOAA RC (includes stream
flow modification and fish screen activities). Data retrieved from NOAA Restoration and Conservation Database
December 2013.

22211 Wetland Restoration

NOAA implements many kinds of wetland restoration. These restoration activities include the
removal or addition of substrate to create the desired elevation and hydrology for wetland
vegetation and fish habitat. Techniques include removing sediment and possibly vegetation to
achieve intertidal elevations, introducing sediments such as dredged material or other clean fill to
achieve the required elevation and hydrology, and planting native vegetation. Structures that help
stabilize the leading edge of the marsh may also be employed. Most often, the goal is to achieve
targeted elevations that are tied to groundwater, surface water, or intertidal elevations to create or
restore a mosaic of wetland and associated upland habitats.

222111 Levee and Culvert Removal, Modification, and Set-Back

This section addresses the removal and/or modification of levees, dikes, culverts, and similar
infrastructure for the purposes of enhancing or restoring hydrologic connections in tidal or riverine
systems. Throughout U.S. history, people have changed hydrology by constructing levees and berms
along streams, tidal marshes, and rivers to drain land for crop production, to provide flood control,
and for a number of other purposes. Such activities have drastically altered these areas through
impacts to water quality, turbidity, erosion, simplification of habitat, and the diversion of vast
amounts of surface water and groundwater from their natural course. Levees also capture flows,
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thereby reducing downstream habitat quality (through altered sedimentation patterns and
increased scour) and posing the risk of entraining juvenile spawning fish. NOAA removes and
modifies levees, dikes, and berms (including the removal or modification of culverts) to return
surface water flows, either riverine or tidal, to a more natural regime, thereby increasing available
habitat to fish and other coastal resources, and improving wetland function. Such activities
primarily benefit rivers and their floodplains, salt marshes, freshwater tidal marshes, and
mangroves, and may enhance connections between estuaries and their watersheds.

NOAA implements levee and berm modification, set-back, and removal activities to restore the
natural flow and hydrology to affected areas and reconnect additional fish habitat that has been
blocked, such as floodplains. These projects typically involve several components, including but not
limited to the following:

e Physical removal of the levee, berm, or plug materials themselves, which are typically
earthen or concrete, using heavy equipment.

e Construction of replacement levees built farther from the stream channel (“set-back
levees”) to expand the fish habitat available while protecting nearby infrastructure.

e Culvert removal or replacement.

e Removal, modification, or installation of tide gates and flood gates.

e Use of heavy equipment to breach the levee.

o Filling of ditches and canals behind levees.

e Channel reconstruction (see Section 2.2.2.5 - Freshwater Stream Restoration).

Levees are removed typically from impounded areas where foot or vehicle passage is not required
around the site. This is especially appropriate in locations where an earthen impoundment was
created using borrowed materials from the site’s interior, and refilling those interior borrow areas
with the degraded levee wall, which assists in achieving elevation targets in the restored interior.
On the west coast, many levee removal projects occur in deltaic floodplains that have historically
been used for agriculture. Projects conducted in the southeastern United States may install culverts
or remove berms in order to restore tidal flow to formerly impounded areas. In all cases, potential
rates of sea level rise are considered in design.

Where removal is not appropriate (e.g., for impounded areas where foot or vehicle passage is not
required across the impoundment edge, but might be required in some locations around the site),
multiple breaches may be placed strategically around the impoundment and aligned with tidal
channels to restore tidal flow. Bridges may be installed in locations along the impoundment edge
where passage over the flow point is still required. Tidal channels may be created to facilitate
water flow to different points throughout a tidal wetland. The size of the channel created would
depend on the overall size of the site, the amount of water conveyed, and the tidal range at the
location, but should be comparable to similar natural systems.

Ditch filling or plugging is used to improve and/or enhance wetland hydrology in areas that have
been channelized to facilitate drainage (typically for agriculture and mosquito control).
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Grading may be required in sites where excess sediments have been deposited, leaving the site at
elevations inappropriate for wetland function. In impounded areas, it might actually be necessary
to supply additional sediments because compaction of the sediment over time often results in lower
elevation than required to support wetland vegetation.

Water control structures (i.e., tide gates and weirs) are appropriate for project sites where strict
management of water levels is required (i.e., mosquito management, flood control, and migratory
fowl habitat) or seasonal impacts require the complete control of water regimes for salinity, water
level, timing (seasonal objectives), or biological controls. Broad-crested earthen weir (i.e., flat
crested or overflow dam, earthen and vegetated) are typically incorporated into tidal hydrology
restoration projects that seek to increase the residence time of freshwater in low-salinity marsh
environments, while simultaneously providing a point of overflow.

Culverts are installed in areas where water flow has been restricted but passage over the flow point
is still required (e.g., roads and walking paths). Multiple culverts can be strategically placed around
the site or grouped together. For shallow-water sites with the goal of re-establishing sheet flow,
multiple smaller pipes are sometimes installed because they more effectively mimic sheet flow
characteristics. Culverts are replaced or repaired typically in situations where the older culverts
have failed due to breakage or inadequate size. Also reference Section 2.2.2.3.1 - Dam and Culvert
Removal, Modification, or Replacement for more information on how culverts are used in
restoration in riverine habitats, where similarities may exist.¢

ra

Nationwide, the NOAA RC has implemented more than 110 projects with levee removal or
modification activities as components to the work, and it is reasonable to expect that the need for
levee removal activities would continue nationwide due to the importance of re-establishing
hydrologic flows that are disjointed or interrupted by levee systems. The northwest region has
implemented twice as many projects as all other regions combined.

® Adapted from NOAA Restoration Center and NOAA Coastal Services Center for a summary of commonly used
techniques. Returning the Tide: Tidal Hydrology Restoration Guidance Manual. 2010
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Levee and Culvert Removal, Modification,
and Set-Back
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Figure 17 - Levee and Culvert Removal, Modification, and Set-Back projects implemented by the NOAA RC
(includes berm/dike modification (including replacement) and berm/dike removal activities). Data retrieved
from NOAA Restoration and Conservation Database December 2013.

2.2.2.11.2 Fringing Marsh and Shoreline Stabilization

Fringing marsh restoration and shoreline stabilization activities are employed along all shoreline
types, including salt marshes, tidal and nontidal freshwater marshes, and sandy or gravel sheltered
shorelines. Appropriate techniques are highly variable, based on regional ecosystems. These
techniques restore natural habitats and reduce erosion, often employing stabilizing structures in a
configuration sometimes referred to as a “living shoreline,” “green armoring,” or “bioengineering.”
In areas of low wave energy, non-structural techniques may be used, such as grading, planting, and
stabilizing with biodegradable materials. Areas of higher wave energy often require hybrid
techniques that use non-structural practices in combination with sills, toes, or breakwaters
consisting of rock, shell, or other artificial reef materials. The specific combination of methods used
to restore a fringing marsh or shoreline depend on the desired level of erosion reduction at each
project site and other site-specific conditions.

Examples of fringing marsh restoration and shoreline stabilization include the following (NOAA et
al. 2004):

e Using heavy equipment to remove bulkheads and other shoreline armoring, and then re-
grading the bank to a stable slope.

e Shoring banks with biodegradable materials, such as coconut fiber “bio-logs” or geotextile
mesh that biodegrade over time and allow the establishment of vegetation.
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e Planting banks with native vegetative cover, such as native marsh grass.

e Reducing erosion and stabilizing banks through harder structures such as rock
breakwaters, sills and groins, logs, or oyster reefs (see Oyster restoration section).

e Adjacent upland stormwater management (e.g., creating or improving bio-swales, removing
man-made impervious surfaces and replacing them with pervious surfaces).

Planting the appropriate vegetation may slow erosion and provides habitat for estuarine
organisms. Native plants, such as smooth cordgrass (Spartina alterniflora) and saltmeadow
cordgrass (Spartina patens) on the east coast, are generally planted using hand tools. Landward of
the marsh, small native trees and shrubs may be hand planted or mechanically planted above the
tidal range as part of an upland buffer. Non-native species are preferably removed during this
process, and only native, regionally genotypic and certified weed-free materials are used for
planting and revegetation efforts. A description of those activities and potential impacts related to
invasive species are covered in Sections 2.2.2.4.1, 4.5.2.4.1, and 4.8.

Hybrid shoreline stabilization techniques that involve erosion reduction structures are installed
using heavy equipment, deployed from the bank or a barge. A typical project is constructed by first
placing or regrading sediment at marsh elevations using construction equipment. In most cases,
any existing vertical bulkheads or other structures are removed. Then, breakwater structures, sills,
or stone toes ranging from subtidal oyster reefs to intertidal rock breakwaters are installed. In all
cases, the breakwater structure provides regionally appropriate ingress and egress routes for fish.
Smaller structures may be installed by hand (see Section 2.2.2.6.2 - Shellfish Reef Restoration) but
are more typically placed using heavy machinery. Finally, salt marsh or upland buffer vegetation is
planted to initiate the formation of the marsh.

Table 5 describes various restoration techniques and materials that may be used in implementing
this restoration technique.

Table 5 - Fringing marsh and shoreline stabilization activities

Design Strategy Application
Sand fill and clean Typically used to create a gentle bank slope that dissipates wave energy and provides a surface on
dredge material which to plant vegetation. Sites without a bulkhead can be regraded, filled, and replanted with
placement native vegetation. Bulkheads can be removed and the shoreline then regraded, filled, and replanted.

Stabilize the riparian zone above high tide by holding on to the soil, which minimizes bank erosion
Tree and grass while filtering upland runoff and providing wildlife habitat. Common riparian vegetation used at
planting each site differs depending on the species native to that area, but typically includes a combination
of native woody trees, shrubs, and grasses.

Dissipate wave energy, filter upland runoff, and improve habitat for fish and wildlife. Native grasses

Marsh grass are planted in the littoral zone. Marsh grasses may be more successful if they are planted in the

planting spring in areas where there is evidence of existing marsh and minimal fetch.
Mangrove restoration typically involves the restoration of degraded physical or hydrological
conditions at a given site such that regeneration of mangrove communities occurs naturally over
Mangrove . . .
S time. This can be coupled by the manual planting of mangrove propagules. These plant

communities typically grow in the Caribbean, southern Florida, and portions of south Louisiana.
See Section 2.2.2.11.5 - Wetland Planting for a description of the restoration activity.
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Design Strategy

Application

Natural fiber logs
(or bio-logs)
placement

Natural fiber
matting placement

Rock footer
installation

Rockssill, groin, or
breakwater
installation

Sediment-filled
geotextile material
tubes placement

Filter fabric
placement

Native reef-

Made of biodegradable coconut fiber and netting, bio-logs are commonly used to stabilize slopes
and minimize bank erosion. Logs are placed along bank slopes or in the water at specified
elevations, molded to fit the bank line, and then anchored in place. They provide protection to
newly planted marsh grasses so they can establish a healthy below-ground root system.

Made of coir fiber, wood, straw, jute, or a combination of organic, biodegradable materials. The
matting is laid over eroding steep slopes or coastal areas to minimize the loss of sediment from the
land and trap wave-transported sediment. Organic matting can also be planted with marsh grasses

or riparian vegetation to enhance shore stabilization.

Rock or boulder material used to anchor and support bio-logs and stabilize the restored shoreline.
The rock footer supports the structural integrity of the vegetative root mass and prevents it from
sloughing off into deeper waters of the bank slope.

Freestanding rock structures placed in the water parallel or perpendicular to shore to dissipate
wave energy and protect eroding marshes and shorelines. Structures are generally segmented,
which allows wildlife access to the shoreline. Some structures are designed to be seeded with
oyster spat and/or provide appropriate substrate to catch natural spat set (e.g., reef balls) to
improve water quality and provide habitat while reducing wave energy.

Placed parallel to shore to dissipate waves in high-energy environments. The tubes, which measure
approximately 12 feet in diameter, create new avenues for dredge material disposal, and produce a
hard surface on which the eastern oyster can construct reefs.

A porous layer of geotextile material placed beneath rock sills and breakwaters to prevent sand
movement into or through the rock or concrete structure at hybrid living shoreline sites.

Techniques can be grouped into two types: placement of substrate and introduction of shellfish.
One or the other of these types may be used, or both together at the same restoration site,

building depending on the species or the needs of the locality. See Section 2.2.2.6.1 - Coral Reef Restoration
for a description of the restoration activity.
a
222113 Sediment Removal

Sediment accumulation in wetland, estuarine, and marine systems from either natural or
anthropogenic processes (e.g., erosion or dredging operations) can alter normal flow patterns, bury
or suffocate living coastal and marine resources such as shellfish and SAV, entrap or immobilize
fish, cause flooding, block migratory fish from reaching spawning areas or completing out-
migration, and otherwise adversely affect the aquatic environment. Sediment removal projects are
undertaken to alleviate these situations and restore natural flow regimes.

A characteristic restoration project including removal of substrate would involve using heavy
machinery to remove the unwanted sediment. Historically, existing marsh was often converted to
upland through the placement of sediment onto the marsh. Sometimes this activity was for the
purpose of creating buildable upland areas, but dredge spoil from waterways was frequently
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discharged in a marsh for disposal purposes. To remove unwanted sediment, restoration activities
often involve:

e Removing unwanted upland vegetation in the area with hand tools such as chain saws, or
with heavy machinery (e.g., front-end loaders and dump trucks). Heavy machinery is often
used to both remove and dispose of the removed vegetation and sediment; or

e Excavating to an elevation determined by project designers based on the overall goals of the
project. The area may be gently sloped to create a gradient from subtidal to high marsh
elevations, or additional excavation may be needed to create tidal creeks or channels.

Sometimes projects excavate sediment from one portion of a project site, and place it in the littoral
zone or upland areas within the same project site.

222114 Sediment/Materials Placement

In cases where the wetland has subsided and the native marsh vegetation has drowned, or where
new wetland is needed, various techniques may be used to raise the level of the marsh. Loss of
sediment and land subsidence can lead to the disappearance of tidal wetlands at alarming rates.
For example, sediment historically supplied by the Mississippi River no longer reaches Louisiana’s
coast due to man-made channelizing of the river’s flow for flood control and navigation
maintenance. Although other factors (such as erosion from wave action in the channels cut
throughout the bayous for oil and gas exploitation and exploration activities) contribute further to
the loss, the main problem is the loss of sediment and subsequent degradation of marsh habitat.
Sediment placement activities, including the beneficial use of dredge material, can be used to create
or restore wetlands, stabilize eroding natural wetland shorelines, nourish subsiding wetlands, or
construct erosion barriers that aid in restoring a degraded wetland. Depending on the project, the
equipment used in such cases may include dredges and/or heavy construction equipment to
distribute dewatered sediment to the appropriate elevation.

Sediment/materials placement activities often involve:

e Deploying sediments, either dredged materials or clean sand fill, into areas fully converted
to open water (as in the case of marsh restoration), or onto eroded or degraded coastal
shorelines (as in the case of beach restoration). This technique may involve creating
mounds designed to provide a variety of elevations and slow water velocities, further
trapping sediment to build elevation naturally; or

e Spraying a thin layer of dredge sediments over an existing wetland. This technique is used
when the wetland is failing to keep pace with sea level rise and/or subsidence but has not
yet been fully converted to open water.

Nationwide, the NOAA RC has implemented more than 1,090 projects with shoreline stabilization
activities as components of the project and it is reasonable to expect that the need for shoreline
stabilization activities will continue nationwide due to the need to address concerns over continued
degradation of important coastal and subtidal habitat for migratory threatened and endangered
species, as well as recreationally and commercially important species. The majority of these
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projects have taken place in the southeast, northeast, southwest, and northwest regions, but this is
a critical restoration activity in all parts of the country where NOAA works.
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Figure 18 - Fringing Marsh and Shoreline Stabilization/Sediment Removal and Sediment/Materials Placement
projects implemented by the NOAA RC (includes terracing, culvert modification (including replacement), culvert
removal, native plant nursery construction, planting, tide gate installation, tide gate modification (including
replacement), tide gate removal, fill removal, placement of dredge material and bird habitat enhancement
activities). Data retrieved from NOAA Restoration and Conservation Database December 2013.

2.2.2.115 Wetland Planting

Native vegetation may be planted in combination with other restoration techniques, or as a
separate effort. Planting is required either because a local native vegetation source is not available
or is insufficiently abundant to spread to new habitat, or because project managers wish to jump-
start vegetation growth (depending on site conditions and available seed source) and potentially
involve volunteers in planting efforts. Such activities are conducted in order to stabilize bare or
erodible substrate. Commonly planted species are shown in Table 3Table 3 - Commonly planted
vegetation species above.

Native plants may be sourced from local nurseries, or from healthy donor marshes. Some
organizations involved in restoration construct and manage plant nurseries. These range from a
series of wading pools in a school playground, to large wetland areas created as donor sites, to
greenhouses. Shrubs or trees planted in high marsh, floodplains, and other frequently flooded
areas may require digging a hole approximately twice the diameter of the root ball; many
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herbaceous wetland plant plugs are planted with a dibbler that creates only a small indentation,
which is filled by patting soil back into place by hand. Slow-release fertilizer may be added to the
planting hole.

ra

Nationwide, the NOAA RC has implemented more than 1,290 projects with marsh restoration
activities as components to the project’s work, and it is reasonable to expect that the need for such
restoration activities would continue nationwide due to the importance of marsh habitat to
migratory threatened and endangered species, as well as recreationally and commercially
important species.
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Figure 19 - Wetland Planting projects implemented by the NOAA RC (includes erosion control, bulkhead removal,
planting, native plant nursery construction, and bird habitat enhancement activities). Data retrieved from NOAA
Restoration and Conservation Database December 2013.

2.2.3 Land and Water Acquisition and Other Transactions

The acquisition, and related transactions, of land and water can be used strategically to conserve,
protect, and restore our nation’s fisheries resources. These transactions can take many forms,
including land acquisition (fee-simple purchase, permanent easements, and temporary easements)
and water transactions (water rights acquisition or transfers, water easements, and temporary
forbearance agreements). As a general rule, NOAA would provide funds to acquire the minimum
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possible interest or rights in lands and waters while still meeting the defined resource objectives.
The title or easement would not be held by NOAA but rather by a private or public entity for
conservation purposes. Furthermore, these actions would be limited to those that have willing
landowner participation. These actions can be used in combination with other conservation tools,
such as active restoration of injured or at-risk resources, to protect subtidal, shoreline, and riverine
habitats.

2.2.3.1 Land Acquisition

Financial instruments such as land acquisitions (i.e., fee-simple purchases or easements) are
increasingly being used as a mechanism for conserving subtidal, shoreline, upland, and riverine
habitats for fisheries. Land-use planning often couples acquisition with active restoration to
protect and restore suitable habitats for injured or at-risk resources.

Land acquisition projects include implementation of projects involving land purchases (fee-simple
transactions) or securing conservation easements (temporary or permanent) for the purposes of
conservation and restoration. Land acquisition may include improvements to public access to
resources. Acquisition of existing structures, such as boathouses or docks, is also considered a land
acquisition activity. Acquisition is an effective passive restoration and conservation approach by
itself or as a component to a larger restoration effort. Acquisitions would be from willing
landowners only. All land acquisition projects would be implemented in accordance with state laws
and statutes pertaining to the acquisition of lands, waters, or other interests and in full cooperation
with the appropriate state, county, and local governing bodies of the area in question as required by
relevant statutes and laws. Land uses after acquisition would be limited to those less destructive to
the environment than before purchase—namely for the purpose of restoration, protection, or other
conservation activities—and in accordance with state and local laws.

2.2.3.2 Water Transactions

Complementing efforts to acquire, protect, and restore land are activities to protect and enhance
stream flows. NOAA’s water transaction activities seek to preserve or increase water quantity
within rivers to conserve freshwater biodiversity while maintaining the water needs of human
society. Water transactions may include water rights acquisition and transfers, long-term and
permanent water easements, temporary forbearance agreements, or other financial incentives to
improve in-stream flows (e.g., short-term and split-season leasing, source switching, point of
diversion changes, and rotational pooling agreements).

All water transaction agreements would provide temporal and quantitative assurances that water
withdrawal activities would result in reduced water withdrawal during low flow or
environmentally sensitive periods (typically the summer on the West Coast). The parameters for in-
stream flow and withdrawal allowances (i.e., change of water use practice, low flow threshold,
season of storage, etc.) would be specified in the transaction agreement. Furthermore, all
forbearance agreements would designate the period of agreement (e.g., 10 years) for which the
agreement would be in place. All water transaction activities supported by NOAA would require
diverters to verify compliance with water rights laws and, as needed, provide evidence of small
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domestic use or livestock stockpond registration, appropriative water right, or a statement of
riparian water use registered with the cognizant state agency.
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Figure 20 - Land and Water Acquisition and Other Transactions projects implemented by the NOAA RC (includes
water rights and land acquisition activities). Data retrieved from NOAA Restoration and Conservation Database
December 2013.
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2.3 Alternative 2 — “Technical Assistance”

The technical assistance alternative describes NOAA'’s actions in the restoration process as being
advisory in nature, which includes supporting only planning, permitting, monitoring, research, and
outreach or education activities. Section 2.2.1 describes the activities proposed under this
alternative, and while these activities would also be conducted under the preferred alternative, they
would not be paired with the physical restoration activities that the preferred alternative would
implement as described in Sections 2.2.2 and 2.2.3. Technical assistance activities are important to
the overall restoration process, however they do not normally achieve immediate tangible habitat
restoration benefits as they exclude the on-the-ground activities. Therefore, under this alternative,
the benefits resulting from on-the-ground restoration activities would not be a result of direct
involvement by NOAA, and efforts toward achieving NOAA’s mission as outlined in the Purpose and
Need (Section 1.1.1) would be greatly reduced.

NOAA RC Technical Assistance Projects

70

60

50 -
40 -
30 A
20
0 - - . . . . . . .

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

H Research B Public Access ® Planning and Assessment

# of Projects

B Monitoring B Engineering and Design B Educational

Figure 21 - NOAA Restoration Center Technical Assistance Projects (since 2003).
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The affected environment associated with the proposed action is substantial, including all coastal,
estuarine, and marine habitats in the United States and territories. It also includes inland habitats
that influence or affect rivers, streams, and creeks affecting marine or estuarine waters, or that
support migratory fish populations. It may also include adjacent or continuous habitats in Canada
or Mexico that support living coastal and marine resources under NOAA trusteeship.

The following sections generally describe the physical, biological, and social environments of the
United States, with emphasis on the coastal, estuarine, and marine habitats. The descriptions use
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an ecosystem approach to segment each region into specific types of habitat, for which baseline
information is presented in the PEIS (CEQ 1993; Bailey 1995). Table 6 presents the applicable
habitat types and the NOAA RC regions containing the specific habitat types.

Table 6 - Habitat types by region

eced Bnironment laska_ et Nordt North el SouthSout

Corals ° °

Wetlands ° ° ° ° ° ° °

Mud or Sand Flat and Subtidal Bottom ° ° ° ° °

Stream and River Channels ° ° o ° ° °

Marine Algae (kelp and seaweeds) ° ° °
Mangroves ° °

Oyster Reefs and Shellfish Habitat ° ° ° ° °

Ponds/Lakes ° ° ° ° ° °

Riparian Habitat . ° ° ° . ° °

Shorelines ° ° ° ° ° ° °

Submerged Aquatic Vegetation . . ° ° ° °

Water Resources . ° ° ° ° ° °

The following resources also are generally described: geology and soils, water resources, living
coastal and marine resources and EFH, threatened and endangered species, cultural and historic
resources, land uses, and demographics. For resources that differ greatly between regions, efforts
are made to highlight the resource on a regional basis. For the sake of brevity, resources for which
impacts are not possible or likely are not carried forward for further evaluation.

3.1 Coastal Habitats

3.1.1 Wetlands

Wetlands provide numerous beneficial ecological functions, including protection of shorelines from
waves and storm surges, erosion control and buffering, carbon sequestration and storage, water
storage, maintenance of water quality, removal of sediments, groundwater recharge, nutrient and
pollution filtering, spawning and nursing areas for many fish species, and food and habitat for
numerous species of aquatic and terrestrial plants and animals. Wetlands are among the most
productive ecosystems in the world, supporting thousands of species of plants, animals, shellfish,
finfish, birds, invertebrates, and microbes (NMFS 2004b). Wetlands also provide important
recreational and economic benefits for humans, such as opportunities for boating, fishing, hiking,
waterfowl hunting, nature observation, and photography, among many others.

Since the 1700s, millions of acres of wetland resources in the United States have been directly and
indirectly degraded or significantly altered by humans through processes such as ditching, draining,
filling, invasion of invasive species (e.g., common reed (Phragmites sp), purple loosestrife, among
others), impounding, sea level rise, pollution, and diversion or impacting by storm water (Long
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Island Sound Habitat Restoration Initiative 2003). Between the 1950s and the late 1990s, the
contiguous United States lost an estimated 385,000 acres of estuarine vegetated wetlands (salt
marshes, shrub wetlands, and mangroves) (Dahl 2000; Mitsch and Gosselink 2000). And between
1922 and 1954, approximately 642,200 acres of coastal wetlands were lost (Mitsch and Gosselink
2000). These figures amount to an average rate of estuarine and coastal wetland loss of 13,696
acres per year between 1922 and the late 1990s (the total loss was roughly 1,027,200 acres for the
entire period). These figures do not include losses for other wetland habitat types critical to
maintaining fish stocks, such as stream and riverine habitat losses. In addition, the degradation and
loss of tidal wetland habitats can result in these strong natural carbon sinks becoming large sources
of carbon (Pendleton et al. 2012).

Section 404 of the Clean Water Act (CWA) (33 USC 1344) provides a statutory definition of
wetlands and assigns jurisdiction over protection of wetlands to the U.S. Army Corps of Engineers
(USACE). For regulatory purposes under the CWA, wetlands are defined as “... those areas that are
inundated or saturated by surface water or groundwater at a frequency and duration sufficient to
support, and that under normal circumstances do support, a prevalence of vegetation typically
adapted for life in saturated soil conditions. Wetlands generally include swamps, marshes, bogs and
similar areas” (40 CFR 230.3(t)). An area is a jurisdictional wetland only if it exhibits the following
three characteristics: evidence of hydric soils, dominance of hydrophytic vegetation, and wetland
hydrology. Under Section 404 of the CWA, the USACE requires that an interested party obtain a
permit before filling, constructing on, or altering a jurisdictional wetland. Further, mitigations for
such activities are required but vary from state to state, and may include purchasing wetlands from
an existing wetland bank, or enhancing, restoring, or creating wetlands that may be either onsite or
offsite. In some states, the state has assumed jurisdiction over certain wetlands from the USACE
under Section 404.

Wetland resources are found throughout the area potentially affected by NOAA RC-supported
projects, including all regions and many areas along coastlines, rivers, streams, estuaries, and other
water bodies or receiving areas. A wide variety of wetlands occur in the potentially affected area
covered by this PEIS, including tidal and nontidal wetlands. These categories of wetlands are
described below.

3.1.1.1 Tidal Wetlands

Tidal wetlands include salt, brackish, and fresh tidal marshes that are transitional habitats between
terrestrial and aquatic systems where the water table is usually at or near the surface, or the land is
covered by shallow water tidally or seasonally (Thayer et al. 2003). Marshes occur on all coasts of
the United States, in every region under NOAA jurisdiction. Most marine fish depend on the
resources of tidal wetlands during some part of the life cycle. Marsh ecosystems, like all wetlands,
are a function of hydrology, soil, and biota. Salt marshes exist on the transition zone between the
land and the sea in protected low-energy areas such as estuaries, lagoons, bays, and river mouths
(Copeland 1998). Tidal cycles allow salty and brackish water to inundate and drain the salt marsh,
circulating organic and inorganic nutrients throughout the marsh. The marshes are strongly
influenced by tidal flushing and stream flow, which affect the inundation and salinity regimes of salt
marsh soils. In areas with enough freshwater input, salt marshes transition into brackish and
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freshwater marshes (Copeland 1998). Sand and mudflats occur throughout the tidal spectrum,
whereas salt marsh vegetation develops where the soils are more exposed to the air than inundated
by tides, usually above mean sea level. Salt marshes are of paramount ecological importance
because they 1) export vital nutrients to adjacent waters, 2) improve water quality through the
removal and recycling of inorganic nutrients, 3) absorb wave energy from storms and act as a water
reservoir to reduce damage further inland, and 4) serve an important role in nitrogen and sulfur
cycling (Mitsch and Gosselink 1993) and in carbon sequestration and storage (McLeod et al. 2011).
Salt marshes provide important habitat for invertebrates (such as crabs and bivalves) and fishes.
Vital nutrient exchange takes place in salt marshes, as the detritus and algae in the marshes are
consumed and nutrients excreted by birds, fish, and shellfish are recycled by the flora (Zedler
1992). Salt marshes, along with mangroves and seagrasses, are very productive ecosystems that
also store and sequester substantial amounts of carbon belowground in soils at very high rates,
commonly known as “blue carbon” (Duarte et al. 2010; Donato et al. 2011; McLeod et al. 2011;
Fourqurean et al. 2012). This ability to sequester and store carbon at high rates makes these
ecosystems approximately equivalent to terrestrial forests in their ability to serve as carbon sinks,
despite having a much smaller geographic footprint (McLeod et al. 2011).

Influenced by local geology and climate, estuaries also vary in character in and along different
coastlines and are generally classified as drowned river valleys, fjords, bar-built, and tectonic in
origin (Pritchard 1967; Russell 1967). These estuarine types differ dramatically from one another
in habitat structure: from broad, deltaic flats with monotypic stands of emergent marsh or
expansive, unvegetated flats to mainstem channels cutting through bedrock beach terraces.
Additionally, many restoration projects in such areas take place along very urbanized coastline, and
some of these urbanized estuaries have lost a large portion of their littoral wetland habitats.

Brackish marshes are found in embayments and tidally influenced rivers where marine water is
diluted with freshwater. Brackish water typically has a salinity of 0.5 to 35 parts per thousand; the
salt content of soil in brackish marshes ranges from 0.5 to 18 parts per thousand (Long Island
Sound Habitat Restoration Initiative 2003). Species composition changes with salinity and water
content. Fresh tidal marshes are found in areas where the tide rises and falls but the waters have
no detectable salt content. Fresh tidal marshes feature the greatest diversity of tidal wetlands and
support a larger number of plants than salt and brackish marshes.

3.1.1.2 Nontidal Wetlands

Nontidal wetlands include a wide variety of wetland habitat types, including certain palustrine,
riverine, and lacustrine forested, scrub-shrub, emergent wetlands, and also bogs, fens, and vernal
pools. Freshwater wetlands are found in every state and region. Some freshwater wetlands
provide spawning and rearing habitat for migratory fish species and are hydrologically connected
with coastal areas.

Cowardin et al. (1979) developed a system for classification of freshwater wetlands in the United
States that includes the following types:

e Palustrine refers to nontidal wetlands dominated by trees, shrubs, persistent emergent
vegetation, and emergent mosses or lichens. This also includes non-vegetated wetlands
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that are shallow (i.e., less than 6 feet deep) with no wave-formed or exposed bedrock
shoreline features, and that are less than 20 acres in size.

e Lacustrine refers to deep-water habitats (see Section 3.1.2 - Ponds/Lakes below) and
wetlands situated in a topographical depression or dammed river channel. Lacustrine
wetlands lack trees, shrubs, persistent emergent vegetation, and emergent mosses or
lichens with greater than 30 percent aerial coverage, and are more than 20 acres in size.

e Riverine refers to wetlands and deep-water habitats contained within a channel, except
those dominated by persistent emergent vegetation, trees, or shrubs (palustrine), or with
greater than 0.5 parts per thousand ocean-derived salinity (estuarine, marine).

3.1.2 Ponds/Lakes

Ponds and lakes are freshwater habitats located in topographic depressions where water is
naturally or artificially impounded and stored for extended periods of time. Ponds and lakes are
located throughout the United States, occurring in every state and region. Ponds and lakes are
critical ecological resources with respect to the proposed action; similar to the freshwater wetlands
with which they are often intricately associated, ponds and lakes provide habitat for species such as
waterfowl that also use coastal resources. In addition, many lakes and ponds are hydrologically
connected with coastal or marine resources through processes such as surface water flow. They
provide nutrients, sediment and pollution filtration, and water storage, among many other
functions.

The U.S. Environmental Protection Agency (EPA) defines a lake as “a large body of water, typically
freshwater, which can be formed by glaciers, river drainage, surface water runoff, or ground water
seepage. Lakes provide an area for recreational activity (e.g., boating, water skiing, and fishing) and
a habitat for wildlife. They are particularly important to migrating wildlife.” Lake ecosystems
support complex and important food web interactions and provide habitat needed to support
numerous threatened and endangered species (U.S. EPA Office of Water 2004). EPA defines a pond
as “a body of water usually smaller than a lake, encircled by vegetation, and generally shallow
enough for sunlight to reach the bottom. Rooted plants can grow in any spot within the pond
creating a habitat for various forms of animal life” (U.S. EPA 2004Db).

3.1.3 Stream and River Channels

Tidal and nontidal stream and river systems are located in every region of the NOAA RC. Many
rivers and streams along the coast are tidal, with the effects of ocean tides extending upstream. The
channel of a stream or river is the portion of the cross section that is usually submerged and totally
aquatic (U.S. EPA Office of Water 2004). Channel substrates may be composed of various materials,
including cobbles, boulders, sand, clay, and silt. Portions of a river channel often contain biological
elements such as oyster reefs or SAV beds that help shape or define the channel.

Stream and river channels are critical to the viability of living coastal and marine resources. In
addition to providing freshwater, rivers and streams transport nutrients and provide habitat for
thousands of aquatic and terrestrial species, including birds, shellfish, finfish, amphibians, reptiles,
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mammals, plants, and invertebrates. Vegetation that grows along the banks of rivers and streams
stabilizes the banks, shades the water, and provides cover and food for animals and nutrients for
the ecosystem (e.g., from fallen leaves).

The integrity of stream and river channels is important to the viability of not only the streams and
rivers themselves, but also to the estuaries, oceans, marshes, and wetlands connected to them.
Processes such as accelerated channel erosion, pollution, diking, damming, channel alteration,
scouring, and dumping can drastically affect the rivers and streams and their receiving waters by
causing accelerated sedimentation, and alteration of temperature and water quality, among other
factors.

3.1.4 Riparian Habitat

Riparian zones are defined as the land immediately adjacent to a stream or a river. Riparian areas
are commonly characterized by bottomland hardwood and floodplain forests in the East and as
bosque (dense growth of trees and underbrush) or streambank vegetation in the West (Mitsch and
Gosselink 1993). Riparian environments are maintained by high water tables and experience
seasonal or periodic flooding. Riparian zones contain or adjoin riverine wetlands and share many
functions, including water storage, sediment retention, and nutrient and contaminant removal, as
well as habitat functions.

The riparian zone is a characteristic association of substrate, flora, and fauna within the floodplain
of a stream or, if a floodplain is absent, a zone hydrologically influenced by a stream or river (Hunt
1988). Riparian environments are maintained by high water tables and experience seasonal or
periodic flooding. The width and other characteristics of the riparian zone vary greatly between
regions and locally between river and watershed size and stream order. They may also contain or
adjoin riverine wetlands and share with them many functions, including surface and subsurface
water storage, sediment retention, nutrient and contaminant removal, and maintenance of habitat
for plants and animals. They often share some of the characteristics of wetlands but cannot be
defined as wetlands because they are saturated at much lower frequencies. Riparian ecosystems
have distinctive vegetation and soils, and are characterized by the combination of species diversity,
density, and productivity. Continuous interactions occur between riparian, aquatic, and upland
ecosystems through exchanges of energy, nutrients, and species (National Research Council 1995).

3.1.5 Submerged Aquatic Vegetation and Marine Algae

Submerged aquatic vegetation (SAV; submerged grasses or seagrasses) differ from most other
wetland plants in that they are almost exclusively subtidal, reside mainly in marine salinities, and
use the water column for support. Seagrasses occur across a wide depth range, from rocky
intertidal habitats to depths of 40 meters, and, for some species, across broad latitudinal ranges.
Distribution patterns are influenced by physical (waves, currents, tides), geological (sediment grain
size) and geochemical factors. (Koch 2001). Seagrasses supply many habitat functions, including:
(1) support of large numbers of epiphytic organisms; (2) damping of waves and slowing of
currents, which enhances sediment stability and increases the accumulation of organic and
inorganic material; (3) binding by roots of sediments, thus reducing erosion and preserving
sediment microflora; and (4) roots and leaves provide horizontal and vertical complexity to habitat,
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which, together with abundant and varied food sources, support densities of fauna generally
exceeding those in un-vegetated habitats (Wood et al. 1969; Thayer et. al. 1984). As with salt
marshes, seagrasses (and mangroves - see Section 3.1.8 below) are very productive ecosystems
that also store and sequester substantial amounts of carbon belowground in soils at very high rates,
commonly known as ‘blue carbon’ (Duarte et al. 2010; Donato et al. 2011; McLeod et al. 2011;
Fourqurean et al. 2012). This ability to sequester and store carbon at high rates makes these
ecosystems approximately equivalent to terrestrial forests in their ability to serve as carbon sinks,
despite having a much smaller geographic footprint (McLeod et al. 2011).

Several types of marine algae are targeted for restoration. Kelp “forests” are subtidal marine
communities dominated by large brown algae (kelps) that form floating canopies on the surface of
the sea. Kelp forest communities are found from sea level to as deep as 60 meters, depending on
light penetration (Foster and Schiel 1985). The combination of nutrients, warm temperatures and
other macrophytes determine the distribution of kelp forest at low latitudes, while kelp forest
distribution is dependent on light at high latitudes (Graham et al 2002). The major species that
form floating surface canopies along the West Coast are Macrocystis pyrifera and Nereocystis
luetkeana, off California, and Alaria fistulosa in Alaska (Druehl 1970). A kelp canopy can reduce
bottom light to less than 3% but usually less than 1% of surface influx, thus affecting species
composition and growth rates in the understory (Reed and Foster 1984). Severe water motion can
modify kelp communities by removing the kelp plants (Cowen et al. 1982; Dayton and Tegner
1984), but in milder conditions the floating canopy can act as an offshore damper that reduces
wave forces (Schiel and Foster 1992). Kelps with floating canopies do not occur along the East
Coast, although plants can obtain heights of over 6 meters above the bottom. Kelp forests are
highly productive and also create a three-dimensional aspect to the nearshore environment,
providing habitat and food for hundreds of other species of plants (algae) and animals. Kelp forests
on hard reef areas can harbor lush understory layers of red and brown algae, as well as mobile and
encrusting invertebrates. Throughout the kelp forest there are hundreds of species of fish, and
there are vertical layers of vegetation that vary with depth (Schiel and Foster 1992). Food is
exported from kelp forests to associated communities such as sandy beaches and the deep sea.

Seaweeds (e.g., rockweeds) are brown macroalgae such as Ascophyllum spp. and Fucus spp. Like
kelps, they are primary producers converting inorganic nutrients into organic biomass by using the
energy of the sun. They lack true roots, stems, and leaves and because they lack a vascular system,
absorbing dissolved nutrients directly through the blades. The holdfast is used to attach the algae
to intertidal rocks. Without attachment to hard substrates, algae will die. Unlike kelp, rockweeds
have a higher light requirement, a higher water temperature tolerance (0-28° C), a higher tolerance
to low salinity waters, and, to some degree, can resist desiccation, ultraviolet radiation and
overheating. Rockweeds can grow vegetatively or sexually. For Fucus spp. sexual reproduction can
occur year-round, whereas Ascophyllum nodosum reproduces in the late spring and early summer.
In Maine, the life span of rockweeds ranges from approximately 3 years for Fucus vesiculosus to 16
years for Ascophyllum nodosum (Wippelhauser 1996). Rockweed reproduction is restricted to local
adult plants; if all adults are gone, an area can be devoid of rockweeds for years.
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3.1.6 Reefs

3.1.6.1 Oyster Reefs

The terms “oyster reefs” and “oyster beds” are often used interchangeably, although some make the
distinction of oyster reefs being subtidal, dense, high relief structures, whereas oyster beds are low
relief, loose collections of oyster communities in the intertidal zone. For this document, we will
refer to oyster reefs in general, and reference oyster beds where the distinction is appropriate.
Oyster reefs may be found in intertidal and subtidal areas, where suitable substrate and adequate
larval supply exist, along with appropriate (brackish to estuarine) salinity levels and water
circulation. Oyster reefs historically were common throughout the coastal United States (from
Alaska to California; from the Gulf Coast to Maine), but have been greatly reduced in occurrence as
a result of anthropogenic impacts in the past 200 years (Kennedy and Sanford 1999). In many
areas, oyster reefs have experienced dramatic declines in both population numbers and functional
capacity (Beck et al. 2011). Oyster reefs are naturally built by the cementing together of oyster
shells, with additional hard substrate provided by associates such as other bivalves, barnacles, and
calcareous tube builders such as some polychaetes (Kennedy and Sanford 1999). Larvae of these
invertebrates settle seasonally on this substrate. Eventually, a mound forms and grows vertically
and laterally as oysters accumulate and shell is scattered in the bed’s vicinity (Bahr and Lanier
1981). Oyster reefs can vary in morphology, influenced by local effects (Kennedy and Sanford
1999). Oyster reefs provide shoreline protection (hard substrate) from wave action; filter and
clarify water; provide habitat for other invertebrates; and serve as an important food source for
humans.

3.1.6.2 Coral Reefs

Coral reefs are among the most productive of marine ecosystems and are critically important for
the ecosystem services they provide. They are complex and diverse ecosystems with a high level of
biodiversity and productivity. Coral reefs are found throughout the Southeast Atlantic, Gulf of
Mexico, and Pacific regions of the coastal United States. The United States has jurisdiction over an
estimated 19,700 km?2 of coral reefs, not including the Freely Associated States (Turgeon et al.
2002). Twenty-two threatened coral species from the Caribbean and Indo-Pacific regions are listed
under the ESA.7

Coral reefs provide habitat for thousands of species of fish and shellfish and hundreds of species of
corals, algae, sponges, echinoderms, mollusks, bryzoans, crustaceans, and many other groups of
organisms. Therefore, the health of coral reefs has profound implications on these species and on
the marine ecosystem as a whole. Shallow-water reef-building corals are composed of tiny coral
polyps that cluster together to form larger coral colonies. A typical coral reefis composed of
complexes of coral colonies and other organisms that construct a calcium carbonate (limestone)
structure. Reef-building corals maintain symbiotic relationships with algae (zooxanthellae) that
live in the coral polyps, which give the corals most of their color; provide the corals with food,

" As of October 2014. See the NOAA Protected Resources website for current listing of species.
www.nmfs.noaa.gov/pr

72



Affected Environment

oxygen, and byproducts to build the calcium carbonate necessary to build their skeletons; and take
up nutrients excreted by the corals (NOAA 2011). In return, the algae gain protection from
predators and strong wave activity. Corals also provide a source of nitrogen fixation in low-
nutrient environments. Coral-dependent cyanobacteria and other algae use elemental nitrogen and
release excess to the surrounding water column (Sorokin 1993). This release stimulates both
benthic and pelagic biological productivity. Generally, shallow-water corals require fully marine
waters, warm water, ample sunlight, and the presence of suitable substratum.

While most of the reef environment is depositional, the seaward growing portion of the reefis
essential for the survival and maintenance of the rest of the reef system (Hoegh-Guldberg 1999).
Coral reefs predominate in many tropical benthic environments because of their ability to grow or
maintain structures in the face of heavy or prevailing wave action. Also, coral reefs grow in oceanic
waters that may be low in nutrients. Coral may dominate a habitat (coral reefs), be a component of
a habitat (hardbottom), or exist as individuals within a community characterized by other fauna
(solitary corals) (GMFMC 1998, NOAA 2011). Hardbottoms constitute a group of communities
characterized by a thin veneer of live corals and other biota overlying associated sediment types.
They are usually of low relief and occur on the continental shelf and may be associated with relict
reefs. Coral reefs are also linked to mangroves and seagrasses where these systems occur in close
proximity to one another (Nagelkerken et al 2002, Mumby et al 2004).

In addition to their exceptionally important ecological role, coral reefs provide numerous human
use values. These include, but are not limited to: shoreline protection (through dissipation of wave
energy); habitat for reef and pelagic fish species (re: human food/subsistence); diving, snorkeling,
and other recreational opportunities and associated economic benefits; and potential medicinal
uses.

3.1.6.3 Artificial Reefs

When properly planned, designed, implemented, and managed, artificial reefs can enhance fishery
habitat by replacing degraded habitat and ecosystem functions (SAFMC 1998). They can be used in
almost every possible coastal and marine environment, from shallow-water estuarine creeks to
offshore sites up to several hundred feet in depth. They can provide new primary hard substrate
similar in function to newly exposed hard bottom. They can also increase habitat complexity, which
provides shelter and foraging habitat for numerous species.

3.1.7 Beaches and Dunes

Sandy beaches, characterized by sand, coarse sand, and cobbles and having few fine-grained silts
and clays, are formed by waves and tides sufficient to winnow away the finer particles. The sand
also typically “migrates” offshore and onshore seasonally. Such environments may exhibit low
species diversity, but high population densities of those species that can tolerate the high-energy
conditions, like some invertebrate species, for example. Sand dunes form when wind and waves
push sand above the usual water level and it is trapped by gravel, vegetation, etc. Dunes mature
through plant succession and small, salt-tolerant pioneer species may eventually be overtaken by
woodier species to form maritime forests. Dunes often provide habitat for seabirds and sea turtles,
including various species of endangered sea turtles that rely on beaches for nesting habitat.
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3.1.8 Mangroves

Mangroves are woody plant communities that develop in sheltered tropical and subtropical coastal
estuarine environments. Mangroves are adapted to survive in very saline, waterlogged, reduced
soils that are often poorly consolidated and subject to rapid change. Four species comprise the
major elements of mangrove communities within the affected environment of this PEIS—red
(Rhizophora mangle), black (Avicennia germinans), white (Laguncularia racemosa), and button
(Conocarpus erectus) mangroves. Red mangroves usually are found in fringe or riverine
environments characterized by active water flow and a high degree of flushing. The other species
tend to dominate in stagnant environments where water flows are reduced and often seasonal
(Cintron-Molero 1992).

Mangrove communities, like salt marshes, facilitate much nutrient cycling, trapping nutrient-rich
sediments and maintaining high rates of organic matter fixation (Cintron-Molero 1992). Mangroves
also provide important shelter for larval fish and crustaceans, and contribute detritus and dissolved
organic carbon to estuarine food webs (Mumby et al 2004, Nagelkerken et al 2008). In addition,
mangroves store and sequester substantial amounts of carbon, both in aboveground biomass and
belowground in soils at very high rates. This carbon is commonly known as “blue carbon” (Donato
etal. 2011; McLeod et al. 2011). Mangrove ecosystems are often coupled to other systems such as
seagrass beds and coral reefs, supporting migratory species of fish, shrimp, and birds. Mangrove
communities may also support large resident and migratory populations of mammals, reptiles, and
other animals (Alongi 2002). Mangroves are highly productive structures. A substantial amount of
the net production is incorporated into leaves and fruits, allowing more energy to be incorporated
into the food web. This results in an abundance of shellfish and finfish in mangrove areas, as well as
a diversity and abundance of other associated fauna.

3.1.9 Mud or Sand Flat and Subtidal Bottom

Mud flats are un-vegetated, level areas along shorelines or around islands that are covered with
shallow water, are composed of fine-grained sediments, and occur episodically at low-water tidal
areas where exposure to the air is temporary. They provide burrowing habitat for invertebrates
and feeding grounds for birds and fish (Mitsch and Gosselink 2000). Mud flats are often backed by
sandy beaches or marshes and occur in areas where general circulation results in sediment
deposition (Thayer et al. 2003). An emerging component of mudflats and a new area of study are
biofilms. These are communities of microorganisms, including bacteria and algae, embedded in a
matrix of polymeric compounds. Mudflat biofilm is dominated by photosynthetic microalgae,
diatoms for the most part (collectively called microphytobenthos), and they are being recognized as
a major food source for snails and other invertebrates, a few species of fish, and shorebirds. Oil
spills can have a major impact on these microscopic communities and impact the mudflat
ecosystem as a whole. Mud flats occur in every NOAA RC region.

Subtidal bottoms can be hard or soft surfaces on the substrate that occurs below the low tide line.
They are composed of loose, unconsolidated substrate characterized by fine- to coarse-grained
sediment. These habitats are usually located adjacent to beaches or other sediment sources
(Thayer et al. 2003), and can support a great diversity of fauna, depending on the type of substrate
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(i-e., sand or mud), the content of organic matter, and depth. Many subtidal bottoms are dominated
by infaunal invertebrates, including polychaete worms, crustaceans, echinoderms, and mollusks.
Fish that often occupy subtidal bottoms include species of flatfish, croaker, sculpin, combfish, and
lizardfish. Soft bottom subtidal habitats represent valuable recreational and ecological resources,
as they are major sources of secondary and tertiary production. They also serve as recycling areas
for detritus and other excess biomass, which is used by many infaunal and epifaunal species
through deposit feeding activities. Deposit feeders, in turn, provide key food sources for fish and
invertebrate predators. Infauna provide food for larger predators, such as fish, shrimp, and crabs,
which have substantial value as commercial fisheries (Ricketts et al. 1985).

Subtidal bottom ecology is sensitive to pollution, such as wastewater discharges that alter the
amount of organic and small particulate material. The physical distinction between sand and mud
habitats is often vague, which creates a high degree of overlap in species distributions. The species
assemblages of the subtidal soft bottom are divided into the ecotypes offshore eelgrass bed,
subtidal mud, and subtidal sand (Ricketts et al. 1985).

3.2 Geology and Soils

Geology and soil resources potentially impacted by NOAA RC-supported restoration projects vary
greatly between and within the regions, and include sandy beach, barrier island, rocky coastline,
mud bottom, and many other types of substrate and source material. Geologic features and soils
generally depend on location, local physical geography, climate, geologic activity level, and a
number of other attributes. It would be of little value to attempt to list or describe all of the specific
types and features of geology and soil present in coastal as well as tidally and nontidally influenced
riverine areas in the United States. However, it is possible to describe, in very general terms, the
types of materials, substrates, and features in areas where NOAA RC-supported projects could
occur.

The following are general descriptions of the characteristics, materials, unique features, and areas
of concern for soils and geologic formations that underlie or comprise some key habitat types that
could be affected by NOAA RC restoration activities:

e Sandy beaches - the interface between land and ocean, these areas are naturally unstable
due to constant action of waves, currents, and winds. Include sandy bluffs, embayments,
barrier islands, and dunes. Materials are fine to coarse (diameters from 0.5mm to 2mm)
and may contain substantial amounts of shell fragments.

e Rocky coastlines and intertidal zones - Areas composed of rock with low to high energy
depending on slope, tidal range, currents, waves, etc. Include solid rock formations as well
as gravel, cobble, or boulders that are often consolidated but can be moved.

e Mud flats - Low-energy areas influenced by flooding or tides that consist primarily of
unconsolidated silts and clays.

e Sand flats - Low-energy areas influenced by flooding or tides that consist mostly of
unconsolidated sands.
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o Shell flats - Low-energy intertidal habitats that consist predominantly of unconsolidated
shell fragments.

e Peatlands - Submerged or former tidal marsh plains that are predominated by peat.

e Other soils and materials present in nontidal areas, which can be hydric (either
occasionally, frequently, or permanently wet in wetland areas), or dry upland materials,
which can be highly variable in the organic and inorganic composition.

In addition, NOAA restoration activities could potentially affect the following sediment and rock
types:

e (lay-silts - Often found in estuaries, marshes, slow-moving rivers and streams, pools, and
deltas.

e Limestone - Calcium carbonate substrate; commonly associated with coral reefs. Occurs
along coasts of Florida and the Gulf of Mexico.

e Volcanic materials - Habitat consisting mainly of relatively recent volcanic material. Occurs
in Hawaii and Alaska, areas of high volcanic activity.

Coastal land loss is a major concern associated with sandy beaches in the United States and
elsewhere. The rates of erosion and loss of sandy materials vary greatly within and between
regions, and are highly dependent on climate, level of beach nourishment, and wave energy. For
example, erosion rates in the Gulf of Mexico region are generally highest in Louisiana along the
shores of barrier islands and headlands associated with the Mississippi Delta, whereas the most
stable Gulf beaches are along the west coast of Florida where low wave energy and frequent beach
nourishment minimize erosion (USGS 2004).

The physical factors having the greatest influence on coastal land loss are reductions in sediment
supply, relative sea level rise, and high-energy storm events, whereas the most important human
activities are sediment excavation, river modification, and coastal construction. As a result of these
agents and activities, coastal land loss is most commonly manifested as beach or bluff erosion and
coastal submergence (USGS 2004). Longshore drift associated with breakwaters, jetties, and other
artificial structures also often results in net loss of materials from sandy beaches.

Lithologic composition and hardness determine the land loss potential of the coast. For example,
loose sand is more easily eroded than compacted, stiff mud. Because hard crystalline rocks resist
erosion, some rocky coastlines in New England and along the Pacific coast have not changed
appreciably in recorded history. Some limestones (e.g., coral reefs of the Florida Keys) also resist
erosion, but other limestones may be dissolved by underground springs that cause the land to
collapse and form drowned sinkholes. Some land loss (e.g., along the west Florida coast) is caused
by near-surface dissolution of limestone, or karst terrain (USGS 2004).

76



Affected Environment

Land loss may also depend partly on smoothness or consistency of the coast and continental shelf.
Because wave energy generally increases at promontories and decreases in embayments,
headlands of highly irregular coasts are attacked more vigorously by waves than are long stretches
of smooth sandy beaches. Wave fetch, nearshore water depths, and shoreline orientation are
components of shoreline morphology that also control the wave energy reaching the coast. The
greatest coastal land loss normally occurs where there are long fetches of open water, the offshore
profile is steep (relatively deep water near shore), and the waves approach the coast at a high angle
(USGS 2004).

The density and type of vegetative cover also influence land loss by (1) dissipating the wave energy
reaching sheltered shores, (2) encouraging the accumulation of organic and inorganic sediment,
and (3) acting as a sediment binder that resists erosion. Some common coastal vegetation habitats
are maritime forests, scrub thickets, grassy upland prairies, freshwater swamps, freshwater
marshes, mangrove swamps, saltwater marshes, and grassy or forested dunes (USGS 2004).

Each type of coastal vegetation has its own unique features that can retard land loss. For example,
dense stands of salt marsh and mangroves trap sediment or offer resistance to waves and currents
so that land loss is prevented or mitigated. Dune grasses also help stabilize blowing sand and can
assist in dune enlargement. However, the roots of grasses and trees are generally too shallow to
reduce erosion from large storm waves that lower the back beach and undercut the dunes or
uplands (USGS 2004).

3.3 Water Resources

Water resources in the areas that could be affected by NOAA RC-supported projects are diverse and
dynamic, including surface water of many varieties and groundwater. Surface-water resources
consist of marine water (oceanic), tidally influenced water bodies such as estuaries, and nontidal
freshwater resources, including some inland rivers and streams, lakes, and ponds. Coastal waters
support estuaries, coastal wetlands, coral reefs, mangrove forests, and upwelling areas. Critical
coastal habitats provide spawning grounds, nurseries, shelter, and food for finfish, shellfish, birds,
and other wildlife. Coastal resources also provide nesting, resting, feeding, and breeding habitat for
85 percent of waterfowl and other migratory birds (EPA 2004). Water resources also are affected
by or associated with floodplains, storm water runoff (point and non-point releases), and water
quality. Surface-water resources are described in the following sections in descending order of
salinity (i.e., marine, estuary, fresh), followed by groundwater.

Marine Waters

The surrounding oceans of the United States (Atlantic, Pacific, Arctic, and Gulf of Mexico), are
composed of marine (salt) water. Marine water is the primary medium for living coastal and
marine resources and comprises the bulk of essential fish habitat (See Section 3.4 - Living Coastal
and Marine Resources and Essential Fish Habitat below). Marine water is threatened in the United
States and elsewhere by changes in water quality. Contamination of the marine environment from
point and non-point source pollution and climate change has caused alteration or loss of habitat;
reductions in numbers of species and individuals that live in these waters; reductions in seawater
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pH levels (ocean acidification); increases in floating trash and debris, and advisories concerning fish
consumption and swimming; and the loss of recreational and commercial opportunities (EPA Office
of Water 2004). Restoration activities supported by NOAA to benefit marine water include reef
restoration and creation, oyster and shellfish habitat restoration, planting or restoring SAV and
kelp, and nearshore erosion reduction and prevention.

Estuaries

An estuary is a partially enclosed body of water where saltwater from the ocean mixes with
freshwater from rivers, streams, and creeks. These areas of transition between the land and the sea
are tidally driven, but, like rivers, they are sheltered from the full force of ocean wind and waves.
Estuaries are generally enclosed in part by the coastline, marshes, and wetlands; the seaward
border may be barrier islands, reefs, and sand flats or mud flats. Estuaries are biologically
productive and directly support thousands of species of plants, animals, birds, and fish as well as
sequestering and storing substantial amounts of carbon from the atmosphere, particularly in their
vegetated coastal wetlands. Bodies of water that may be estuaries include sloughs, bays, harbors,
sounds, inlets, and bayous. Some familiar examples of estuaries are Chesapeake Bay, San Francisco
Bay, Boston Harbor, Tampa Bay, and Puget Sound (NOAA 2004). Restoration activities supported
by NOAA to benefit estuaries include restoration of coastal resources such as wetlands, shellfish,
SAV etc., and projects that benefit habitats for example erosion reduction projects and tidal
hydrologic reconnection projects.

Nontidal (Freshwater) Resources

Nontidal waters that could be impacted by NOAA RC-supported projects includes waters such as
lakes, ponds, rivers and streams that support migratory fish or are hydrologically connected to
coastal, marine, or estuarine resources or wetlands. This includes the Great Lakes region, which is
largely considered to be nontidal. Restoration activities supported by NOAA to benefit nontidal
resources include riparian restoration, wetland and marsh restoration and creation, installation or
restoration of in-stream structures, dam and culvert removal, and levee modification or removal.

Groundwater Resources

Groundwater is water beneath the land surface. It interfaces with surface waters and supplies
streamflow during periods between rain events. Because groundwater discharge is a large source
of input to many tidal and nontidal water resources (including rivers, streams, and estuaries), the
quality of groundwater greatly influences the overall water quality in these areas. Groundwater
quality can be compromised in many ways, including spills and seepage from buried disposal areas
(e.g., landfills). Restoration activities supported by NOAA that can benefit groundwater resources
include contaminated sediment removal, debris removal, and wetland restoration if it results in
enhanced stormwater runoff retention and infiltration.

Floodplains

Floodplains are the valley floors adjacent to a stream channel that may be inundated during periods
of high water (Linsley et al. 1982). Floodplains are associated with most rivers and streams that
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could be affected by NOAA RC-supported projects, including all regions. Floodplains are composed
of sediments deposited by the stream. Floodplains include a floodway (the width of the river that
must be reserved to discharge the 100-year flood without increasing the water surface by more
than 1 foot) and a floodfringe (the area of the floodplain outside the floodway that is susceptible to
flooding). A 100-year flood is the flood elevation with a 1 percent chance of being equaled or
exceeded in any one year (Federal Emergency Management Agency 2004).

Development and agricultural activities within floodplains cause problems in many areas of the
United States. During a flood, sediment, pollution, nutrients, scour, and debris from the floodplain
can be uplifted and transported to coastal areas, which can decrease water quality, increase
turbulence, and block rivers, streams, estuaries, freshwater wetlands, and other water bodies.
Additionally, human life and property is risked by such development as well. Restoration activities
supported by NOAA to benefit floodplains include debris removal, dam removal, and levee
modification and removal.

Wetlands

Wetlands are an important resource that directly and indirectly affects water resources as a whole.
Some types of wetlands, such as tidal marshes, occupy the interface between the aquatic and
terrestrial components of estuarine and riparian systems. Many other types of wetlands are
entirely freshwater systems that may be associated with groundwater, lakes, streams, or rivers.
Wetland habitats are critical to the life cycles of fish, shellfish, migratory birds, and other wildlife,
and they help improve surface-water quality by filtering residential, agricultural, and industrial
wastes. Wetlands also buffer coastal areas against storm and wave damage, and can sequester and
store large amounts of carbon if left undisturbed. Because of their close interface with terrestrial
systems, wetlands are vulnerable to land-based sources of pollutant discharges and other human
activities (EPA 2004). Wetland resources are discussed in greater detail in Section 3.1.1.
Restoration activities supported by NOAA to benefit wetlands include wetland and marsh
restoration and creation, planting of tree and shrub buffers, debris removal, dam removal, and all
erosion reduction projects.

Storm Water Management Facilities

Storm water refers to water flows from heavy precipitation when the amount of it or rate that it
falls exceeds the ground’s ability to absorb it, and the excess flows downslope. In many locations
across the United States, storm water has been diverted into marine, estuary, and freshwater
bodies. The results are an overall loss of ecological value due to declining water quality associated
with constituents in the runoff, as well as dilution of estuaries to a degree that enables salt-
intolerant invasive plants such as Phragmites to replace native vegetation (Copeland 1998). In
addition, the contamination of water bodies and sediments by chemicals (including metals and
organic substances from urban, agricultural, and industrial sources) has resulted in declining water
quality in marine, estuarine, and freshwater resources (EPA 2004). Restoration activities
supported by NOAA to enhance storm water management facilities include culvert and tide gate
installation, modification, or removal; dam removal; and levee modification or removal.
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Water Quality

Water quality is a generic term used to represent the general “cleanliness” of the water of a certain
resource. Itis based on the relationship between the concentrations of various chemical and
physical contaminants or pollutants and the ability of the water resource to support its ecosystem
adequately. Although water quality is a function of many factors, five primary indicators are often
used to assess the quality of surface water in an estuary or freshwater body—nitrogen,
phosphorous, chlorophyll a, dissolved oxygen (DO) content, and water clarity.

Light penetration into estuarine waters is important for SAV, which serves as food and habitat for
the resident biota. Some nutrient inputs to coastal waters (e.g., nitrogen and phosphorous) are
necessary for a healthy, functioning estuarine ecosystem. But when nutrients from various sources,
such as sewage and fertilizers, are introduced into an estuary, the concentration of available
nutrients can increase beyond natural background levels, resulting in eutrophication. Excess
nutrients can lead to excess plant production and thus to increased chlorophyll, which can decrease
water clarity and lower concentrations of dissolved oxygen (EPA 2004).

Several regulatory statutes protect beaches, coasts, and the marine environment from pollution and
development. Permitting requirements of Section 404 of the CWA are discussed in Section 4.12 -
Compliance with All Applicable Environmental Laws and Regulations, and many other regulations
have been established by agencies such as EPA, NOAA, U.S. Fish and Wildlife Service (USFWS), and
USACE for the protection of water resources. For example, in 2000 EPA was ordered under
Executive Order 13158 to “expeditiously propose new science-based regulations, as necessary, to
ensure appropriate levels of protection for the marine environment. Such regulations may include
the identification of areas that warrant additional pollution protections and the enhancement of
marine water quality standards.” Restoration activities supported by NOAA to benefit water quality
include all erosion reduction projects, tidal hydrology reconnections, dam removals (and other
projects that reduce the residence time of water in an impoundment), sediment removal and
placement, debris removal, and others.

3.4 Living Coastal and Marine Resources and Essential Fish Habitat

A primary mission of NOAA is the stewardship of living coastal and marine resources through
science-based conservation and management, and the promotion of healthy ecosystems. Living
marine resources refer to the organisms that use or otherwise rely on marine, estuarine, and
riverine (tidal and nontidal) resources during all or part of their life cycles. The passage of the
Magnuson-Stevens Fishery Conservation and Management Act (MSA) in 1976 and its subsequent
amendments, and the Sustainable Fisheries Act of 1996 (SFA) authorized three important
management responsibilities to NMFS:

1. To manage fisheries within the 200-mile wide exclusive economic zone (EEZ) along the
coasts of the United States.

2. To address human impacts on coastal and marine environments.

3. To prioritize identification and management of EFH.
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EFH is defined in the MSA as “... those waters and substrate necessary to fish for spawning,
breeding, feeding, or growth to maturity” (P.L. 109-479; Sec.2). As discussed in Section 4.12 -
Compliance with All Applicable Environmental Laws and Regulations, each action or project
covered under this PEIS will receive consideration by the RC regarding its potential to affect
designated EFH, and the RC will determine whether preparation of an EFH assessment is necessary
or initiation of a consultation is required. Under the auspices of the MSA and the SFA, each NMFS
region is required to prepare and implement Fisheries Management Plans in which species to be
managed (Management Unit Species) are identified within sub-regional units partly determined by
the geographic coverage of a particular fishery.

3.5 Threatened and Endangered Species

The ESA provides for the conservation of species in danger of extinction throughout all or a
significant portion of their range, as well as designation of critical habitat for these species. Listed
and candidate species under ESA that may benefit from NOAA RC restoration activities are
primarily aquatic species inhabiting marine, coastal, and riparian habitats that may reside or
temporarily migrate through a restoration project area. The official records for the most current
ESA listings can be found in 50 CFR Parts 17, 222, and 224. The NMFS Office of Protected Resources
(OPR) and USFWS webpages also contain up-to-date listings

(http://www.nmfs.noaa.gov/pr/species/ and http://endangered.fws.gov, respectively).

3.6 Cultural and Historical Resources

NOAA considers impacts to both cultural and historic resources under NEPA. Cultural resources
include historic properties, as defined in the National Historic Preservation Act (NHPA), sacred
sites, and archaeological sites. The scope of cultural resources considered under NEPA is broader
than that considered under the NHPA (CEQ 2013). Although a complete inventory of potentially
impacted cultural and historic resources is not possible, given the national scope of this analysis,
NOAA recognizes that habitat restoration projects located close to streams and coasts often have an
inherent nexus with both pre-Columbian and European settlement in the United States. Examples
of potentially impacted resources include dams, bridges, water control structures, project sites with
tribal or archaeological importance, and project site structures that are eligible or potentially
eligible for listing in the National Register of Historic Places (NRHP).

3.7 Land Use and Recreation

The majority of NOAA’s restoration efforts are located in or directly adjacent to coasts, estuaries,
marshes, rivers, streams, and other aquatic features. As coastal areas are the most heavily
developed areas in the United States, a significant portion of project sites are in urban and
suburban areas, where land uses range from residential (single- and multi-family) to recreational
(e.g., beaches, estuaries, wetland preserves, rivers, and trails) to industrial (ports and aquaculture).
Other sites are located in rural and agricultural areas. Although not exhaustive, the following
coastal land uses are the most likely to be impacted by NOAA’s habitat restoration efforts.

Tourism and recreational opportunities are an important use of coastal lands, and are dependent
on a clean, healthy coastal environment. These activities include bird watching, hunting, fishing,
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beach-going, and boating. For instance, approximately 8 million individuals have participated in
coastal recreational fishing along the Atlantic and Gulf of Mexico coasts each year since 2009 (NMFS
2014).

Agriculture is an important component of coastal, estuary, and freshwater land use. Because water
is important for successful agricultural production this land use is often located near estuaries,
streams, rivers, and other water bodies. Agriculture has significantly altered the natural landscape
and reduced the availability of high-quality fish habitat by building levees and reducing the quantity
and quality of water in adjacent water bodies.

Marine transportation is an important component of coastal land use. Port development and
operations, including expansion, have resulted in substantial alteration and damage to the natural
environment. Port property often includes brownfields—abandoned industrial facilities where
environmental contamination discourages development. Ongoing impacts include reductions in air
and water quality and the importation of invasive aquatic species (Urban Harbors Institute 2000).
Although ports are often located in environmentally compromised areas, Port Authorities are also
involved in environmental remediation and clean-up efforts (Urban Harbors Institute 2000).
Maintaining or improving coastal and marine navigation systems continues to require dredging
sediment from waterways. More than 300 million cubic yards of material are removed from
navigation channels each year (AAPA 2014) and 5 to 10 percent of those sediments may be
contaminated (Urban Harbors Institute 2000).

Saltwater aquaculture is also an important coastal land use. In 2005, more than 1,000 farms
containing 327,487 acres were in saltwater aquaculture production across 25 coastal states.

3.8 Socioeconomics

In 2010, coastal regions were home to more than 163 million people (approximately 52 percent of
the U.S. population), and this number is expected to increase to 178 million by the year 2020
(NOAA, 2013). People enjoy coastal areas for their beauty and depend on them for recreational and
commercial uses. Over 75 percent of commercial fisheries and 80 to 90 percent of recreational
marine and migratory fishes depend on estuarine, coastal, and riverine habitats for all or part of
their life cycles (National Safety Council 1998; NOAA 2002). The most recent NOAA data show that
the commercial fishing industry employs around 1 million people (about 1,029,000 in 2009) and
contributes $116 billion to the nation’s economy. Recreational fishing industries supported about
327,000 full- and part-time jobs, contributing $50 billion to the nation’s economy (NMFS 2010).
However, human activities and development have caused the destruction of more than half
(roughly 55 million acres) of the wetlands in our coastal states (NOAA 2002).

NOAA RC-supported projects provide benefits that can be enjoyed by coastal communities within
or near a project site. Such benefits may include increased flood protection (or reduced risk of
flood damage), aesthetic and spiritual benefits, improved commercial and recreational fishery
resources, reduced financial maintenance costs in areas where natural ecological processes are
being restored, increased local economic activity supporting restoration activities, improved
goodwill between communities and restoration practitioners, and others. NOAA RC-supported
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projects generally tend to increase public access and environmental quality wherever implemented.
In rural and urban areas, projects frequently involve minority and low-income populations as
volunteers or paid labor, which may provide economic benefits, or increased human capital in
developing skills for future employment.
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This section evaluates the anticipated environmental impacts resulting from implementation of
each of the restoration activities presented in Section 2.0 - Alternatives. Due to the programmatic
nature of this document, general characteristic impacts are described for each such restoration
activity. The potential impacts would be applicable to the affected environment described in
Section 3.0 - Affected Environment, with slight variations due to local project-level site conditions
and resources. Also discussed are potential cumulative impacts; adaptive management and project-
level mitigation monitoring and evaluation; unavoidable adverse impacts; the relationship between
short-term uses and long-term productivity; and the irreversible and irretrievable commitment of
resources.

The potential impacts have been described by their characteristics—type (direct, indirect, or
cumulative), duration (short- or long-term), geographic extent (localized or beyond project site),
and significance. Each of these characteristics is described in the following sections (4.1 - 4.4), and
summarized in Table 11 - Summary of environmental consequences of the Proposed Action.
Project-specific potential impacts would be documented in the manner described in Appendix A.
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4.1 Type of Potential Impacts

Direct, indirect, and cumulative impacts are defined at 40 CFR 1508.7 and 1508.8, and these
definitions are presented below. These categories are used to describe the timing and proximity of
potential impacts on the affected area only. They have no bearing on the significance of the
potential impacts, as described below, and are used only to describe or characterize the nature of
the potential impacts. Cumulative impacts are defined below, and are discussed in Section 4.7.

e Direct Impact: A known or potential impact caused by the proposed action or project that
occurs at the time and place of the action.

¢ Indirect Impact: A known or potential impact caused or induced by the proposed action or
project that occurs later than the action or is removed in distance from it, but is still
reasonably expected to occur.

e Cumulative Impact: A known or potential impact resulting from the incremental effect of
the proposed action added to other past, present, or reasonably foreseeable future actions.

4.2 Duration of Potential Impacts

The duration of the potential impact can be defined as either short-term or long-term and indicates
the period of time during which the environmental resource would be impacted. Duration takes
into account the permanence of an impact or the potential for natural attenuation of an impact. In
general, the impacts of construction and other activities undertaken to implement a proposed
project would be short-term, and the impacts of the project results would be long-term. The
duration of each potential impact is defined as follows:

e Short-Term Impact: A known or potential impact of limited duration, relative to the
proposed project and the environmental resource. For the purposes of this analysis, these
impacts may be instantaneous or may last minutes, hours, days, or years.

e Long-Term Impact: A known or potential impact of extended duration, relative to the
proposed project and the environmental resource. For the purposes of this analysis, these
improvements or disruptions to a given resource would last longer than 5 years.

e Permanent Impact: A known or potential impact that is likely to remain unchanged
indefinitely.

4.3 Geographic Extent

Restoration activities can cause impacts at a variety of geographic scales. For the purposes of this
analysis, impacts are assessed in two ways:

o Localized: Site-specific and generally limited to the immediate surroundings of a project
site.

e Beyond the Project Site: Unconfined or unrestricted to the project site. These impacts
may extend throughout a watershed or beyond.
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4.4 Magnitude of Potential Impacts

To determine the proposed action’s magnitude or intensity, NOAA qualitatively assessed the degree
to which the alternatives would impact a particular resource. The magnitude or intensity of a
known or potential impact is defined on a spectrum ranging from no impacts to major impacts. The
potential impacts could be either beneficial or adverse for a particular resource. The PEIS
considers the relative magnitude or intensity of both adverse and beneficial impacts, because the
intent of NOAA RC’s proposed action is to provide beneficial impacts to habitat. The qualitative
assessment is based on a review of the available and relevant reference material, and is based on
professional judgment using standards that include consideration of the permanence of an impact
or the potential for natural attenuation of an impact; the uniqueness or irreplaceability of the
resource; the abundance or scarcity of the resource; the geographic, ecological, or other context of
the impact; and the potential that mitigation measures can offset the anticipated impact. Impact
magnitude definitions are described in Table 7 and below as follows.

Table 7 - Impact Magnitude Definitions

Resource

Minor

Moderate

Major

Geology and
Soils
Water
Living Coastal
and Marine
Resources and
EFH
Threatened and
Endangered
Species

Cultural and
Historic
Resources
Land Use and
Recreation
Socioeconomics

This relative term is used to
describe impacts to the
structure or function of a
resource that might be
perceptible but are
typically not amenable to
measurement. These are
typically localized to the
project site but may in
certain circumstances
extend to beyond a project
site.

This relative term is
generally used to describe
impacts that might be
perceptible but, in their
context, are not amenable
to measurement and do not
alter the overall,
fundamental condition of
the resource from status
quo. Such impacts
generally would be isolated
to that resource alone and
would not have any
meaningful influence on
other resource categories.

This relative term is used
to describe impacts to the
structure or function of a
resource that are more
perceptible and, typically,
more amenable to
quantification or
measurement. These can
be both localized, or may
extend beyond a project
site.

This relative term is used
to describe impacts that
are more perceptible and,
typically, more amenable
to quantification or
measurement and would
likely alter the overall,
fundamental condition of
the resource from status
quo. These may be so
impactful as to
meaningfully alter or
affect another resource
category in the project
area.

This relative term is used to
describe impacts that are typically
obvious, amenable to quantification
or measurement, and result in substantial
structural or functional changes to the
resource. These can be both localized, or
may extend beyond a project site.
Generally, major impacts are those that,
in their context and due to their severity,
have the potential to meet the
considerations of ‘significance’ set forth
in CEQ regulations (40 CFR 1508.27).

This relative term is used to describe
impacts that are obvious, amenable to
quantification or measurement, and
result in substantial changes to the
fundamental condition of the resource
from status quo. Such impacts may be so
severe or profound as to substantially
alter or affect more than one other
resource category in the project area.
Generally, major impacts are those that,
in their context and due to their severity,
have the potential to meet the
considerations of ‘significance’ set forth
in CEQ regulations (40 CFR 1508.27).
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Table 8 - Impact Magnitude Definitions by Resource

Resource Minor Moderate Major
Changes or disturbances to geologic features
& & .g ) , . Changes or other disturbances to geologic
(such as small amounts of erosion or soil Changes or other disturbances to geologic features . :
i ) . . . ) features are of sufficient severity so as to
. compaction) have little to no impact on the are sufficient so as to potentially alter geologic and . ) .
Geology and Soils dramatically alter the geologic and soil

Water Resources

Living Coastal and
Marine Resources
and EFH

Threatened and
Endangered
Species

overall function of geologic and soil physical
characteristics.

Changes to water quality are minimal and
ephemeral. Such changes, when adverse, do
not exceed regulatory standards or minimum
thresholds.

These include small, inconsequential changes
to hydraulics and/or groundwater flows.

The action would have only a small impact on
living marine resources and protected species.
That impact, when adverse, may disturb a few
individuals and alter their behavior
temporarily, however it is not likely to
"adversely affect" those individuals (per ESA
definition). Population-level impacts (for
example to migration, feeding and
reproductive behavior) would not occur at a
meaningful level. Changes to living marine
resources' and protected species' habitats (EFH
and critical habitat) are minimal and do not
appreciably differ from previous or natural
conditions. Changes to habitat function are
small and inconsequential.

soil physical characteristics and function.

Changes to water quality are noticeable and may be
long lasting. Such changes, when adverse, are not
likely to exceed regulatory standards or minimum

thresholds.

These include changes to hydraulics and/or
groundwater flows.

The action has a more noticeable impact on living
marine resources and protected species. That
impact, when adverse, may widely and frequently
disturb individuals, and the action may have the
potential to "adversely affect” those individuals (per
ESA definition). Population level impacts (for
example to migration, feeding and reproductive
behavior) may occur. Changes to living marine
resources' and protected species' habitats (EFH and
critical habitat) would be apparent when compared
to previous or natural conditions. Changes to
habitat function are measurable.
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physical characteristics and function.

Changes to water quality are obvious and
easily detected. Such changes, when
adverse, are likely in excess of regulatory
standards.

These include changes to hydraulics,
groundwater flows, or hydrology.

The action has an obvious impact on living
marine resources and protected species.
That impact, when adverse, may result in
harassment of individuals at sub-lethal or
lethal levels, and the action may have the

potential to "jeopardize” those
populations and "adversely modify"
critical habitat (per ESA definitions).
Population level impacts (for example to
migration, feeding and reproductive
behavior) are likely to occur. Changes to
living marine resources' and protected
species' habitats (EFH and critical habitat)
would be obvious when compared to
previous or natural conditions. Changes to
habitat function are obvious.
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Resource

Minor

Moderate

Major

Land Use and
Recreation

Cultural and
Historic
Resources

Socioeconomics

Changes to recreational opportunities or land
uses are slight, inconsequential, and only affect
a small number of people or are limited to few

user groups. Changes to the viewscape or
soundscape are slight and difficult to notice
and do not change the aesthetic experience.

The effect is measurable or perceptible, but it is
slight and affects a limited area of a site,
structure or group of sites or structures. Slight
alteration(s) to any of the characteristics that
qualify the site(s) for inclusion in the National
Register may diminish the integrity of the
site(s). For purposes of Section 106, the
determination of effect would be adverse
effect.”

Few to no individuals, groups, businesses or
other institutions would experience a change in
economic or social conditions as a result of an
action.

Changes to recreational opportunities or land uses
may be noticeable and consequential when
compared to previous uses and would likely alter
the way the resource is used. These changes may
affect a large number of people or multiple user
groups. Changes to the viewscape or soundscape
are apparent but do not change the overall aesthetic
experience.

The effect is measurable and perceptible. The effect
changes one or more of the characteristics that
qualify the site(s) or structure(s) for inclusion in the
National Register and diminishes the integrity of the
site(s), but does not jeopardize the National
Register eligibility of the site(s) or structure(s). For
purposes of Section 106, the determination of effect
would be adverse effect.*

Some individuals, groups, businesses or other
institutions would experience a change in economic
or social conditions, and these are likely the result
of the action.

Changes to recreational opportunities or
land uses would be dramatically different
when compared to previous uses and
would fundamentally alter the way the
resource is used. These changes would
likely affect a large number of people or
user groups. Changes to the viewscape or
soundscape are obvious, and may change
the overall aesthetic experience.

The effect on the site or structure, or
group of sites or structures, is substantial,
noticeable, and permanent. The action
severely changes one or more
characteristics that qualify the site(s) for
inclusion in the National Register,
diminishing the integrity of the site(s) or
structure(s) to such an extent that it is no
longer eligible for listing in the National
Register. For purposes of Section 106, the
determination of effect would be adverse
effect. *

A large proportion of individuals, groups,
businesses or other institutions would
experience a change in economic or social
conditions as an obvious result of an
action.

" Per 36 CFR 800.5, such adverse impacts may include but are not limited to physical changes, alterations (including restoration, rehabilitation, repair,
maintenance, stabilization), removal of the property from its historic location, change of the character of the resource, changes to the integrity of the historical
nature of the property, or transfer, lease or sale of the resource.
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4.5 Environmental Consequences of Preferred Alternative

The following section describes the environmental consequences of the preferred alternative. For
all restoration projects conducted, NOAA staff will conduct site-specific analyses to ensure that the
level of impacts expected from a given project are in line with those described in the relevant
sections below.

Table 9 displays the terms used to describe potential impacts in this PEIS. The type of impact is
defined; the duration, geographic extent, and magnitude/intensity are identified; and an adverse or
beneficial qualifier is applied. Potential impacts are often reduced through mitigating measures.
CEQ regulations (40 CFR 1508.20) define mitigation measures as:

e Avoiding the impact altogether by not taking a certain action or parts of an action.

e Minimizing impacts by limiting the degree or magnitude of the action and its
implementation.

e Rectifying the impact by repairing, rehabilitating, or restoring the affected environment.

e Reducing or eliminating the impact over time by preservation and maintenance operations
during the life of the action.

e Compensating for the impact by replacing or providing substitute resources or
environments.

Appendix C - Mitigating Measures includes many typical measures to mitigate impacts associated
with restoration activities, such as using heavy equipment, working in sensitive habitats, and
reducing erosion of bare soil. In addition to the specific mitigation measures that may be outlined
in the sections below, NOAA and partner organizations would use adaptive management techniques
at the project level where possible, and would conduct monitoring activities to inform that process,
as described in Section 4.5.1.2 - Implementation and Effectiveness Monitoring.

Table 9 - Summary of terms used to describe potential environmental impacts

Duration of Geographic
Type of Impact Magnitude/Intensi ualifier
yp P Impact Extent 8 / ty Q
No Effect
: Short-term . Minor
Direct Localized Adverse
. Long-term . . Moderate .
Indirect Beyond Project Site . Beneficial
. Permanent Major
Cumulative

However, not all negative impacts can be mitigated below the levels analyzed in this document. The
environmental activities described in Section 2.2 and their associated levels of impacts described in
Section 4.5 are the maximum level of adverse impact for projects that will receive NEPA compliance
through this analysis. Additional NEPA analysis will be completed if the proposed project has
adverse effects that are beyond the scope of those analyzed here, including adverse effects that are
significant. For 16 restoration activities, projects with impacts equal to or less than the
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characteristics (duration, extent, and magnitude) described in Section 4.5 (and summarized in
Table 11) will not reach a level of significant adverse impacts. For ten of the 26 restoration
activities described in this analysis there are specific considerations that must be reviewed prior to
determining whether the project falls under this analysis. This review confirms that the project’s
impacts are equal to or less than the characteristics (duration, extent, and magnitude) described,
and also will not have significant adverse impacts. Table 10 summarizes which restoration
activities include specific considerations to help NOAA staff determine whether a project’s impacts
are included in this analysis. The review process is described in Appendix A.
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Table 10-Project activities are excluded from this analysis when their impacts are greater than described in
Section 4.5. Project activities shown in bold have specific considerations which help determine whether the
project’s impacts may be significant.

Section Restoration Activity Criteria for Exclusion in Analysis
2.2.1 Technical Assistance
2211 Planning, Feasibility Studie-s, Pesign Engineering, Impacts are above those described
and Permitting
2.2.1.2 Implementation and Effectiveness Monitoring Impacts are above those described
2.2.13 Fish and Wildlife Monitoring Impacts are above those described
Environmental Education Classes, Programs,
2.2.1.4 Centers, Partnerships, and Materials; Training Impacts are above those described
Programs
2.2.2 Riverine and Coastal Habitat Restoration
2221 Beach and Dune Restoration Volume of sediment; length of beach/dul-le; impacts
of and to proposed borrow location
2.2.2.2 Debris Removal Contaminants/industrial waste
Reservoir sediment volume compared to stream
22231 Dam and Culvert Removal, Modification, or sediment loads; river channel location; method of
Replacement handling contaminated sediment; changes in flood
zone
No technical fishways are likely to exceed the impacts
22232 Technical and Nature-like Fishways described; Considerations for nature-like fishways
are the same as dams
22241 Invasive Species Control Impacts are above those described
22242 Prescribed Burns and Forest Management Size; historic fire regime
2.2.24.3 Species Enhancement Release of disease or invasive species
2.2.2.5 Freshwater Stream Restoration Impacts are above those described
2.2.2.6.1 Coral Reef Restoration Impacts are above those described
2.2.2.62 Shellfish Reef Restoration Impacts are above those described
22263 Artificial Reefs Left in place artificial reefs require additional
analysis
2.2.2.7 Road Upgrading and Dectl)mmissioning; Trail Impacts are above those described
Restoration
2.2.2.8 Signage and Access Management Impacts are above those described
2.2.29 Subtidal Planting Impacts are above those described
2.2.2.10 Water Conservation and Stream Diversion Impacts are above those described
2.2.2.11.1 Levee and Culvert Removal, Modification, and Extent and height of new levees to be built
Set-Back
222112 Fringing Marsh and Shoreline Stabilization Impacts are above those described
2.2.2.11.3 Sediment Removal Impacts are above those described
222114 Sediment/Materials Placement Impacts are above those described
222115 Wetland Planting Impacts are above those described
2.2.3 Land and Water Acquisition and Other Transactions
2.2.3.1 Land Acquisition Eminent domain requires additional analysis
2.2.3.2 Water Transactions Eminent domain requires additional analysis
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The following sections discuss the potential impacts resulting from the various project types, and
the potential mitigation of such impacts. Table 11 presents a summary of the environmental
consequences of the proposed action.
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Table 11 - Summary of environmental consequences of the Proposed Action

Restoration Resource Type of Duration of Geographic Magnitude / Quality
Activity Impact Impact Extent Intensity
Technical Assistance
Geology and Soils Direct Short-term Localized Minor Adverse
Water Indirect Long-term Beyond Project Site Minor Beneficial
Planning, Modeling,| Living Coastal andé\;lr(lz-lrme Resources and Direct Short-term Beyond Project Site Minor Adverse
Permitting
Feasibility Studies Threatened and Endangered Species Direct Short-term Beyond Project Site Minor Adverse
(Section 4,5,1,1] Cultural and Historic Resources Indirect Long-term Beyond Project Site Minor Beneficial
Land Use and Recreation Indirect Long-term Beyond Project Site Minor Beneficial
Socioeconomics Indirect Long-term Beyond Project Site Minor Beneficial
Indirect Long-term Beyond Project Site Major Beneficial
Geology and Soils
Direct Short-term Localized Minor Adverse
Direct Short-term Localized Minor Adverse
Water
Indirect Long-term Beyond Project Site Major Beneficial
Implementation Living Coastal and Marine Resources and Indirect Long-term Beyond Project Site Major Beneficial
and Effe_ctn{eness EFH Direct Short-term Localized Minor Adverse
Monitoring
: Direct & Indirect ~ Short-term Localized Minor Adverse
(Section 4.5.1.2) Threatened and Endangered Species
Indirect Long-term Beyond Project Site Major Beneficial
Cultural and Historic Resources Direct Short-term Localized Minor Adverse
Land Use and Recreation Direct & Indirect Long-term Beyond Project Site Minor Beneficial
Socioeconomics Direct & Indirect Long-term Beyond Project Site Minor Beneficial
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Restoration Type of Duration of Geographic Magnitude .
. . Resource yp grap 8 . / Quality
Activity Impact Impact Extent Intensity
Technical Assistance
Indirect Long-term Beyond Project Site Major Beneficial
Geology and Soils
Direct Short-term Localized Minor Adverse
Direct Short-term Localized Minor Adverse
Water
Indirect Long-term Beyond Project Site Major Beneficial
Living Coastal and Marine Resources and Indirect Long-term Beyond Project Site Major Beneficial
Fish and Wildlife EFH Direct Short-term Localized Minor Adverse
Monitoring Direct & Indirect Short-term Localized Moderate Adverse
(Section 4.5.1.3) Threatened and Endangered Species
Indirect Long-term Beyond Project Site Major Beneficial
Cultural and Historic Resources Indirect Short-term Localized Minor Adverse
Direct & Indirect Long-term Beyond Project Site Minor Advet;.se. 81‘
Land Use and Recreation Beneficia
Direct Short-term Localized Minor Adverse
Socioeconomics Direct & Indirect Long-term Beyond Project Site Minor Beneficial
Geology and Soils Direct Long-term Beyond Project Site Minor Beneficial
Water Direct & Indirect Long-term Beyond Project Site Minor Beneficial
Environmental Livi ;
. iving Coastal and Marine Resources and . . ) . . .
Education / EFH Direct & Indirect Long-term Beyond Project Site Minor Beneficial
Partnerships; Threatened and Endangered Species Direct & Indirect ~ Long-term Beyond Project Site Minor Beneficial
Tralnlr?g Programs Cultural and Historic Resources Indirect Long-term Beyond Project Site Minor Beneficial
(Section 4.5.1.4)
Land Use and Recreation Indirect Long-term Beyond Project Site Minor Beneficial
Socioeconomics Direct Long-term Beyond Project Site Minor Beneficial
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Restoration Type of Duration of Geographic Magnitude .
. . Resource yp grap 8 . / Quality
Activity Impact Impact Extent Intensity
On-the-Ground Riverine and Coastal Restoration
Direct Short-term Localized Minor Adverse
Geology and Soils
Direct Long-term Localized Moderate Beneficial
Water Direct Short-term Localized Minor Adverse
Living Coastal and Marine Resources and Direct Short-term Beyond Project Site Minor Adverse
Beach and Dune EFH Direct Long-term Beyond Project Site Major Beneficial
Restoration Direct & Indirect Short-term Beyond Project Site Minor Adverse
(Section 4.5.2.1) Threatened and Endangered Species
Direct Long-term Beyond Project Site Major Beneficial
Cultural and Historic Resources Direct & Indirect Long-term Localized Minor Adver‘se‘ &
Beneficial
Land Use and Recreation Indirect Short-term Localized Minor Beneficial
Socioeconomics Direct & Indirect Long-term Localized Moderate Beneficial
Geology and Soils Direct Long-term Localized Minor Beneficial
Water Direct Long-term Localized Moderate Beneficial
Living Coastal and Marine Resources and Direct Short-term Localized Minor Adverse
EFH Indirect Long-term Beyond Project Site Moderate Beneficial
Debris Removal " PR ’ Direct & Indirect Short-term Beyond Project Site Moderate Adverse
i .52 Threatened and Endangered Species
(Section 4.5.2.2) Indirect Long-term Beyond Project Site Moderate Beneficial
Cultural and Historic Resources Direct Short-term Localized Minor Adverse
Land Use and Recreation Direct Long-term Localized Minor Beneficial
Socioeconomics Direct Short-term & Localized Minor Beneficial
Long-term
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Restoration Type of Duration of Geographic Magnitude .
. . Resource yp grap 8 . / Quality
Activity Impact Impact Extent Intensity
On-the-Ground Riverine and Coastal Restoration
Short-t &
Direct & Indirect ortterm Localized Minor & Moderate Adverse
Geology and Soils Long-term
Direct & Indirect Long-term Beyond Project Site Moderate Beneficial
Direct Short-term Beyond Project Site Minor Adverse
Water
Direct Long-term Beyond Project Site Moderate Beneficial
Dam and Culvert Living Coastal and Marine Resources and Direct & Indirect Short-term Beyond Project Site Moderate Adverse
Removal, EFH Direct Long-term Beyond Project Site Major Beneficial
Modification, or Direct & Indirect Short-term Beyond Project Site Moderate Adverse
Replacement Threatened and Endangered Species
P 9 P Direct Long-term Beyond Project Site Major Beneficial
(Section 4.5.2.3.1)
Direct Long-term Localized Moderate and Major Adverse
Cultural and Historic Resources
Direct Permanent Localized Major Beneficial
Direct Long-term Beyond Project Site Minor Adverse
Land Use and Recreation
Direct Long-term Beyond Project Site Moderate Beneficial
Socioeconomics Indirect Long-term Localized Moderate Beneficial
Geology and Soils Direct Short-term Localized Minor & Moderate Adverse
Water Direct Short-term Beyond Project Site Minor & Moderate Adverse
Living Coastal and Marine Resources and Direct & Indirect Short-term Beyond Project Site Minor & Moderate Adverse
EFH Direct & Indirect Long-term Beyond Project Site Major Beneficial
Technical and Direct & Indirect Short-term Beyond Project Site Minor & Moderate Adverse
. Threatened and Endangered Species i i i ) ) o
Nature-like Direct & Indirect Long-term Beyond Project Site Major Beneficial
Fishways Direct Long-term Localized Moderate & Major Adverse
Section 4.5.2.3.2 Cultural and Historic Resources
( ) Direct Permanent Localized Major Beneficial
Short-t &
Direct orterm Beyond Project Site Minor Adverse
Land Use and Recreation Long-term
Direct Long-term Beyond Project Site Moderate Beneficial
Socioeconomics Indirect Long-term Localized Minor Beneficial
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Restoration Type of Duration of Geographic Magnitude .
. . Resource yp grap 8 . / Quality
Activity Impact Impact Extent Intensity
On-the-Ground Riverine and Coastal Restoration
Direct Short-term Localized Moderate Adverse
Geology and Soils
Direct Long-term Localized Moderate Beneficial
Direct Short-term Beyond Project Site Moderate Adverse
Water
Direct Long-term Beyond Project Site Moderate Beneficial
Invasive Species Living Coastal and Marine Resources and Direct Short-term Beyond Project Site Moderate Adverse
Control EFH Direct Long-term Beyond Project Site Major Beneficial
(Section 4.5.2.4.1) Direct Short-term Beyond Project Site Moderate Adverse
Threatened and Endangered Species
Direct Long-term Beyond Project Site Major Beneficial
Cultural and Historic Resources No Effect
Land Use and Recreation Direct Short-term Localized Moderate Adverse
Socioeconomics No Effect
Direct Short-term Localized Moderate Adverse
Geology and Soils
Direct Long-term Localized Moderate Beneficial
Water Direct & Indirect Short-term Localized Moderate Adverse
Living Coastal and Marine Resources and Direct Short-term Localized Minor Adverse
Prescribed Burns EFH Direct & Indirect Long-term Beyond Project Site Moderate Beneficial
(Section 4.5.2.4.2) Direct Short-term Localized Minor Adverse
Threatened and Endangered Species
Direct & Indirect Long-term Beyond Project Site Moderate Beneficial
Cultural and Historic Resources Direct Short-term Localized Minor Adverse
Land Use and Recreation Direct Short-term Beyond Project Site Moderate Adverse
Socioeconomics Direct Short-term Localized Minor Adverse
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Restoration Type of Duration of Geographic Magnitude .
. . Resource yp grap 8 . / Quality
Activity Impact Impact Extent Intensity
On-the-Ground Riverine and Coastal Restoration
Geology and Soils Direct Short-term Localized Minor Adverse
Water No Effect
Direct & Indirect Short-term & Beyond Project Site Moderate & Major Adverse
Living Coastal and Marine Resources and Long-term y ) )
EFH -
Species Direct & Indirect S}[]‘erﬁltgf;?n& Beyond Project Site Moderate Beneficial
Enhan(l:f_ment Direct & Indirect S}E‘gl;]t_'f;?n& Beyond Project Site Moderate & Major Adverse
(S_toc ing) Threatened and Endangered Species Shortgterm Py
(Section 4.5.2.4.3) Direct & Indirect Beyond Project Site Moderate Beneficial
Long-term
Cultural and Historic Resources No Effect
Land Use and Recreation Indirect Long-term Localized Minor Beneficial
Socioeconomics Indirect Short-term & Localized Minor Beneficial
Long-term
Geology and Soils Direct Short-term Localized Minor Adverse
Direct Short Term Beyond Project Site Minor Adverse
Water
Direct Long-term Beyond Project Site Moderate Beneficial
Living Coastal andﬁf;fz{rme Resources and Direct & Indirect ~ Short Term Beyond Project Site Minor & Moderate Adverse
Direct Long-term Beyond Project Site Moderate Beneficial
Channel . . e .
i Direct & Indirect ~ Short Term Beyond Project Site Minor & Moderate Adverse
Restoration Threatened and Endangered Species ) ) ) ficial
(Section 4'5.2.5.1) Direct Long-term Beyond Project Site Moderate Beneficia
. . Short-term & ) ]
Cultural and Historic Resources Direct & Indirect Localized Minor Adverse
Long-term
Land Use and Recreation Direct Short Term Beyond Project Site Minor Adverse
Direct Long-term Beyond Project Site Moderate Beneficial
Short t &
Socioeconomics Indirect ort term Localized Minor & Moderate Beneficial

Long-term
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Restoration Type of Duration of Geographic Magnitude .
. . Resource yp grap 8 . / Quality
Activity Impact Impact Extent Intensity
On-the-Ground Riverine and Coastal Restoration
Geology and Soils Direct Short-term Localized Minor Adverse
Direct Short Term Beyond Project Site Minor Adverse
Water
Indirect Long-term Beyond Project Site Moderate Beneficial
Living Coastal and Marine Resources and Direct & Indirect ~ Short Term Beyond Project Site Minor & Moderate Adverse
. EFH Direct Long-term Beyond Project Site Moderate Beneficial
Bank Restoration & Y )
: Direct & Indirect ~ Short Term Beyond Project Site Minor & Moderate Adverse
and Ero§1on Threatened and Endangered Species ) i ) o
Reduction Direct Long-term Beyond Project Site Moderate Beneficial
Section 4.5.2.5.2 Short-term &
( ) Cultural and Historic Resources Direct & Indirect Localized Minor Adverse
Long-term
Direct Short Term Beyond Project Site Minor Adverse
Land Use and Recreation
Direct Long-term Beyond Project Site Moderate Beneficial
Short t &
Socioeconomics Indirect ort term Localized Minor & Moderate Beneficial
Long-term
Direct Short-term Localized Minor Adverse
Geology and Soils
Direct Long-term Localized Moderate & Major Beneficial
Direct Short-term Localized Minor Adverse
Water
Indirect Long-term Beyond Project Site Moderate Beneficial
Coral Re_ef Living Coastal and Marine Resources and Direct Short-term Localized Minor Adverse
Restoration EFH Indirect Long-t Beyond Project Sit Moderat Beneficial
, ndirec ong-term eyond Project Site oderate eneficia
(Section 4.5.2.6.1) & Y )
Threatened and Endangered Species Indirect Long-term Beyond Project Site Moderate Beneficial
Cultural and Historic Resources No Effect
Land Use and Recreation Indirect Long-term Beyond Project Site Moderate Beneficial
Socioeconomics Indirect Long-term Beyond Project Site Moderate Beneficial

100




Environmental Consequences

Restoration Type of Duration of Geographic Magnitude .
. . Resource yp grap 8 . / Quality
Activity Impact Impact Extent Intensity
On-the-Ground Riverine and Coastal Restoration
Direct & Indirect Long-term Beyond Project Site Moderate Beneficial
Geology and Soils
Direct Short-term Localized Minor Adverse
Direct Short-term Localized Minor Adverse
Water
Indirect Long-term Beyond Project Site Minor Beneficial
Shellfish [_{eef Living Coastal and Marine Resources and Direct Long-term Beyond Project Site Moderate & Major Beneficial
Re.storatlon EFH Direct Short-term Localized Minor Adverse
(Section 4.5.2.6.2) ; , , , , o
Threatened and Endangered Species Indirect Long-term Beyond Project Site Minor Beneficial
Cultural and Historic Resources Indirect Long-term Beyond Project Site Minor Beneficial
Land Use and Recreation Direct Short-term Beyond Project Site Minor Adver‘sef &
Beneficial
Socioeconomics Indirect Long-term Beyond Project Site Minor Beneficial
Geology and Soils Direct Short-term Localized Minor Adverse
Water Direct Short-term Localized Minor Adverse
Living Coastal and Marine Resources and Direct Long-term Beyond Project Site Moderate Beneficial
L EFH Direct Short-term Localized Minor Adverse
Artificial Reef , e .
. Direct Long-term Beyond Project Site Moderate Beneficial
Restoration Threatened and Endangered Species
(Section 4.5.2.6.3) Direct Short-term Localized Minor Adverse
Cultural and Historic Resources No effect
Land Use and Recreation Indirect Long-term Beyond Project Site Minor Beneficial
Short-t &
Socioeconomics Indirect ort-term Beyond Project Site Minor Beneficial

Long-term
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Restoration Type of Duration of Geographic Magnitude .
. . Resource yp grap 8 . / Quality
Activity Impact Impact Extent Intensity
On-the-Ground Riverine and Coastal Restoration
Direct Short-term Localized Moderate Adverse
Geology and Soils
Direct Long-term Localized Moderate and Major Beneficial
Direct Short-term Beyond Project Site Minor Adverse
Water
Indirect Long-term Beyond Project Site  Moderate and Major Beneficial
Living Coastal and Marine Resources and Indirect Short-term Beyond Project Site Minor Adverse
Ro_ad_ . EFH Indirect Long-term Beyond Project Site Moderate Beneficial
Decommlssmnmg d . q P
. Indirect Short-term Beyond Project Site Minor Adverse
and Upgrading Threatened and Endangered Species
(Section 4.5.2. 7) Indirect Long-term Beyond Project Site Moderate Beneficial
Cultural and Historic Resources Direct Long-term Localized Minor Beneficial
Indirect Short-term Localized Minor Adverse
Land Use and Recreation
Direct Long-term Localized Minor Adver‘sef &
Beneficial
Socioeconomics Indirect Long-term Localized Minor Adver‘se‘ &
Beneficial
Direct Short-term Localized Minor Adverse
Geology and Soils
Direct Long-term Localized Moderate and Major Beneficial
Indirect Short-term Beyond Project Site Minor Adverse
Water
Indirect Long-term Beyond Project Site  Moderate and Major Beneficial
Living Coastal and Marine Resources and Indirect Short-term Beyond Project Site Minor Adverse
Trail Restoration EFH
. Indirect Long-term Beyond Project Site Moderate Beneficial
(Section 4.5.2.7) 8 Y )
Indirect Short-term Beyond Project Site Minor Adverse
Threatened and Endangered Species
Indirect Long-term Beyond Project Site Moderate Beneficial
Cultural and Historic Resources Direct Long-term Localized Minor Beneficial
Land Use and Recreation Indirect Short-term Localized Minor Adverse
Socioeconomics Indirect Long-term Localized Minor Beneficial
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Restoration Type of Duration of Geographic Magnitude .
. . Resource yp grap 8 . / Quality
Activity Impact Impact Extent Intensity
On-the-Ground Riverine and Coastal Restoration
Direct Short-term Localized Minor Adverse
Geology and Soils
Direct Long-term Localized Moderate Beneficial
Direct Short-term Localized Minor Adverse
Water
Direct Long-term Localized Moderate Beneficial
i Living Coastal and Marine R d
Signage and Access fving Loastat an EFC;Irme esources an Direct Long-term Beyond Project Site Moderate Beneficial
Management
Section 4.5.2.8 Direct & Indirect ~ Short-term Localized Minor Adverse
( ) Threatened and Endangered Species
Direct Long-term Beyond Project Site Moderate Beneficial
Cultural and Historic Resources No Effect
Land Use and Recreation Direct Long-term Localized Minor Adverse
Socioeconomics No Effect
Direct Short-term Localized Minor Adverse
Geology and Soils
Indirect Long-term Localized Minor Beneficial
Direct Short-term Localized Minor Adverse
Water
Indirect Long-term Localized Minor Beneficial
Submerged Aquatic| Living Coastal and Marine Resources and Direct Short-term Beyond Project Site Minor & Moderate Adverse
Vegetation EFH Indirect Long-term Beyond Project Site Minor & Moderate Beneficial
(Section 4.5.2.9.1) Direct Short-term Beyond Project Site  Minor & Moderate Adverse
Threatened and Endangered Species
Indirect Long-term Beyond Project Site Minor & Moderate Beneficial
Cultural and Historic Resources Direct Long term Localized Minor Adverse
Land Use and Recreation Direct Long-term Localized Minor & Moderate Beneficial
Socioeconomics Indirect Long-term Localized Minor Beneficial
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Restoration Type of Duration of Geographic Magnitude .
. . Resource yp grap 8 . / Quality
Activity Impact Impact Extent Intensity
On-the-Ground Riverine and Coastal Restoration
Direct Short-term Localized Minor Adverse
Geology and Soils
Indirect Long-term Localized Minor Beneficial
Direct Short-term Localized Minor Adverse
Water
Indirect Long-term Localized Minor Beneficial
Marine Algae Living Coastal and Marine Resources and Direct Short-term Beyond Project Site Minor & Moderate Adverse
Restoration EFH Indirect Long-term Beyond Project Site Minor & Moderate Beneficial
(Section 4.5.2.9.2) Direct Short-term Beyond Project Site ~ Minor & Moderate Adverse
Threatened and Endangered Species
Indirect Long-term Beyond Project Site Minor & Moderate Beneficial
Cultural and Historic Resources Direct Long term Localized Minor Adverse
Land Use and Recreation Direct Long-term Localized Minor & Moderate Beneficial
Socioeconomics Indirect Long-term Localized Minor Beneficial
Geology and Soils Indirect Long-term Localized Minor Beneficial
Water Indirect Long-term Beyond Project Site Minor Beneficial
. Living Coastal andé\;[;gme Resources and Indirect Long-term Beyond Project Site Minor Beneficial
Water Conservation
Indirect Long-term Beyond Project Site Minor Beneficial
an_d Str?am Threatened and Endangered Species
Diversion Indirect Short-term Beyond Project Site Minor Adverse
(Section 4.5.2.10) Cultural and Historic Resources Indirect Long-term Localized Minor Beneficial
Land Use and Recreation Direct & Indirect Long-term Beyond Project Site Moderate Beneficial
Socioeconomics Indirect Long-term Localized Minor Beneficial &

Adverse
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Restoration Type of Duration of Geographic Magnitude .
. . Resource yp grap 8 . / Quality
Activity Impact Impact Extent Intensity
On-the-Ground Riverine and Coastal Restoration
Geology and Soils No Effect
Water Direct Short-term Localized Minor Adverse
Living Coastal and Marine Resources and Indirect Short-term Beyond Project Site Minor Adverse
Fish Screens and EFH Direct Long-term Beyond Project Site Major Beneficial
Pumps Direct & Indirect Short-term Beyond Project Site Minor Adverse
. Threatened and Endangered Species
(Section 4.5.2.10) Direct Long-term Beyond Project Site Major Beneficial
Cultural and Historic Resources No Effect
Land Use and Recreation No Effect
Socioeconomics No Effect
Geology and Soils Direct Short-term Localized Minor Adverse
Direct Short-term Localized Minor Adverse
Water
Direct Long-term Beyond Project Site Major Beneficial
Levee and Culvert Living Coastal and Marine Resources and Direct & Indirect ~ Short-term Beyond Project Site Moderate Adverse
I_{E_!mo_val' EFH Indirect Long-term Beyond Project Site Moderate Beneficial
Modification, and , , , ,
Direct & Indirect Short-term Beyond Project Site Moderate Adverse
Set-Back Threatened and Endangered Species
(Section 4.5.2.11.1) Indirect Long-term Beyond Project Site Moderate Beneficial
Cultural and Historic Resources Indirect Long-term Localized Minor Adverse
Land Use and Recreation Indirect Long-term Localized Minor Adverse
Socioeconomics No Effect
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Restoration Type of Duration of Geographic Magnitude .
. . Resource yp grap 8 . / Quality
Activity Impact Impact Extent Intensity
On-the-Ground Riverine and Coastal Restoration
Geology and Soils Direct Short-term Localized Minor Adverse
Direct Short-term Localized Minor Adverse
Water
Indirect Long-term Beyond Project Site Moderate Beneficial
Indi hort- B Proj i Mi M A
Wetland Living Coastal and Marine Resources and ndirect Short-term eyond Project Site inor & Moderate dverse
i EFH Direct Short-term & Beyond Project Site Moderate Beneficial
Restoration and Long-term Y )
Shoreline . and End ; Direct & Indirect  Short-term Beyond Project Site Minor Adverse
ili i Threatened and Endangered Species
Ste,‘blhzatlon Direct Long-term Beyond Project Site Moderate Beneficial
(Section 4.5.2.11.2)
Cultural and Historic Resources Indirect Long-term Localized Minor Adverse
Indirect Short-term Beyond Project Site Minor Beneficial
Land Use and Recreation
Indirect Long-term Localized Minor Adverse
Socioeconomics Indirect Short-term Beyond Project Site Minor Beneficial
Geology and Soils Direct Short-term Localized Minor Adverse
Direct Short-term Localized Minor Adverse
Water
Indirect Long-term Beyond Project Site Moderate Beneficial
Living Coastal and Marine Resources and Direct Short-term Localized Minor Adverse
EFH Direct Long-term Beyond Project Site Moderate Beneficial
Wetlf;md Plantlng Direct Short-term Localized Minor Adverse
(Section 4.5.2.11.3) Threatened and Endangered Species
Direct Long-term Beyond Project Site Moderate Beneficial
Cultural and Historic Resources Indirect Long-term Localized Minor Adverse
Direct Short-term Localized Minor Adverse
Land Use and Recreation
Indirect Permanent Beyond Project Site Minor Beneficial
Socioeconomics Indirect Short-term Beyond Project Site Minor Beneficial
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Restoration Type of Duration of Geographic Magnitude .
. . Resource yp grap 8 . / Quality
Activity Impact Impact Extent Intensity
Land and Water Acquisition and Other Transactions

Geology and Soils Indirect Long-term Localized Minor Beneficial

Water Direct & Indirect Long-term Localized Moderate Beneficial

Living Coastal andé\;l;lz-lrme Resources and Indirect Long-term Beyond Project Site Minor Beneficial

Land Acquisitions
Indirect Long-term Beyond Project Site Minor Beneficial
and Water Threatened and Endangered Species ) i i )
Transactions Indirect Short-term Beyond Project Site Minor Adverse
(SeCtiOH 4.5.3) Cultural and Historic Resources Indirect Long-term Localized Minor Beneficial
Land Use and Recreation Direct & Indirect Long-term Localized Moderate Beneficial
. . . . . Beneficial &
Socioeconomics Indirect Long-term Localized Minor

Adverse
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45.1 Technical Assistance

4.5.1.1 Planning, Feasibility Studies, Design Engineering, and Permitting

The completion of project planning, feasibility studies, design engineering studies, and permitting
activities would cause indirect, long-term, beneficial impacts to the affected environment. These
activities would support the continued implementation of the most successful projects and
therefore result in effective and efficient habitat restoration. Some feasibility studies would cause
direct, short-term, minor impacts through associated fieldwork, including drilling into soil or
sediment with an augur, drill rig, or other tools to remove surface, subsurface, or core samples.
These impacts would be very minor and localized to the project site given how small such areas are
in relation to an overall project area. Similar short-term impacts to living coastal and marine
resources and EFH, and threatened and endangered species may include effects from handling,
noise, and displacement (see Section 4.7 for more details).

All projects of this type fall within the scope of the analysis of this PEIS, as all projects will have
adverse impacts equal to or lesser than those analyzed here and there will be no associated impacts
from restoration actions. While information gathered may inform future projects, the outcome of
the study does not commit NOAA to a future action that could have impacts on the environment.

Table 12 - Summary of impacts to Planning, Feasibility Studies, Design Engineering, and Permitting activities

Resource Type of Durationof Geographic Magnitu_de / Quality
Impact Impact Extent Intensity
Geology and Soils Direct Short-term Localized Minor Adverse
Water Indirect Long-term Beyond Project Site Minor Beneficial
Livi;gSiZiiZZIaann ddél;l?ilrine Direct Short-term Beyond Project Site Minor Adverse
Threatenec;;z:geindangered Direct Short-term Beyond Project Site Minor Adverse
Cultural and Historic Resources Indirect Long-term Beyond Project Site Minor Beneficial
Land Use and Recreation Indirect Long-term Beyond Project Site Minor Beneficial
Socioeconomics Indirect Long-term Beyond Project Site Minor Beneficial

4.5.1.2 Implementation and Effectiveness Monitoring

The environmental consequences of the initial implementation of restoration monitoring could
cause direct and indirect, short-term, minor, localized, adverse impacts. Impacts to threatened
and endangered species may include effects from handling, noise, turbidity, displacement and
mortality (see Section 4.7 for more details). These impacts would result from activities associated
with in-water or on-site observation or experimentation, such as the use of equipment for sampling
or monitoring of organisms (see also Section 4.5.1.3 - Fish and Wildlife Monitoring below).
Although these adverse impacts may occur, the monitoring products would result in indirect, long-
term, minor to major beneficial impacts that extend beyond the project site. The benefits would
allow future restoration proposals to be planned with better information and implemented more
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effectively by using the most successful methods, materials, or equipment for achieving the goal of
restoration.

All projects of this type fall within the scope of the analysis of this PEIS, as all projects will have
adverse impacts equal to or lesser than those analyzed here and there will be no associated impacts
from restoration actions. While information gathered may inform future projects, the outcome of
the study does not commit NOAA to a future action that could have impacts on the environment.

Table 13 - Summary of impacts to Implementation and Effectiveness Monitoring activities

Type of Durationof Geographic Magnitude .
Resource yp grap 8 . / Quality
Impact Impact Extent Intensity
Indirect Long-term Beyond Project Site Major Beneficial
Geology and Soils
Direct Short-term Localized Minor Adverse
Direct Short-term Localized Minor Adverse
Water
Indirect Long-term Beyond Project Site Major Beneficial
Living Coastal and Marine Indirect Long-term Beyond Project Site Major Beneficial
Resources and EFH Direct Short-term Localized Minor Adverse
Direct &
Threatened and Endangered Iri:::ect Short-term Localized Minor Adverse
Species . . . . .
Indirect Long-term Beyond Project Site Major Beneficial
Cultural and Historic Resources Direct Short-term Localized Minor Adverse
Direct &
Land Use and Recreation 1r?c Long-term Beyond Project Site Minor Beneficial
Indirect
Direct &
Socioeconomics m?c Long-term Beyond Project Site Minor Beneficial
Indirect

4.5.1.3 Fish and Wildlife Monitoring

Fish and wildlife monitoring activities are related to monitoring the performance and progress of
restoration projects relative to their established project goals. Because monitoring can allow for
s