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1 INTRODUCTION

The Federal Emergency Management Agency (FEMA), under the Department of Homeland Security
(DHS), is preparing this Nationwide Programmatic Environmental Impact Statement (NPEIS) to evaluate
proposed modifications to the National Flood Insurance Program (NFIP). This NPEIS includes an
evaluation of the potential impacts to the natural and human environment associated with the NFIP at a
programmatic level, as well as an evaluation of impacts of alternative proposals to modify the NFIP.
Additionally, this NPEIS identifies opportunities to eliminate, reduce, or mitigate any potential direct or
indirect environmental impacts that may be associated with implementation of the modifications to the
NFIP included in the alternatives. FEMA's Federal Insurance and Mitigation Administration (FIMA) is
conducting this analysis under the requirements of the National Environmental Policy Act of 1969
(NEPA).

1.1 BACKGROUND

The NFIP is a Federal program established by Congress to provide access to federally backed* flood
insurance protection for property owners and to reduce future flood losses nationwide through sound,
community-enforced building and zoning ordinances. Congress designed the NFIP to provide an
insurance alternative to disaster assistance to meet the escalating costs of repairing damage to buildings
and their contents caused by flood events (FEMA, 2011a).

Flooding continues to be the single greatest source of damage from natural hazards in the United States,
causing about 82 deaths and $8 billion (B) in property damage annually (NOAA NWS, 2015). Today,
more than 22,000 communities participate in the NFIP, with more than 5.1 million flood insurance
policies in effect, providing over $1.2 trillion (T) in insurance coverage (FEMA, 2016a) (FEMA, 2013a).
The NFIP serves as the foundation for national efforts to reduce the loss of life and property from flood
disaster. In 2011, FEMA Administrator Craig Fugate reported to the Senate Committee on Banking,
Housing, and Urban Affairs that implementation of the NFIP minimum floodplain management
requirements is estimated to save the nation about $1.7B annually through avoided flood losses
(Congressional Research Service, 2013).

1.1.1 Purpose of the NFIP

Following the devastating floods that accompanied Hurricane Betsy in 1965, Congress developed the
National Flood Insurance Act of 1968 (NFIA). With the passage of NFIA, Congress created the NFIP to
"provid[e] appropriate protection against the perils of flood losses"” and to "minimiz[e] exposure of
property to flood losses™ (42 United States Code [U.S.C.] § 4001(c)).

The primary purpose and objective of the NFIP is to provide flood insurance.

It is therefore the purpose of this title to (1) authorize a flood insurance program by means
of which flood insurance, over a period of time, can be made available on a nationwide
basis through the cooperative efforts of the Federal Government and the private insurance

! Subsidized by the Federal Government.
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industry, and (2) provide flexibility in the program such that flood insurance may be based
on workable methods of pooling risks, minimizing costs, and distributing burdens
equitably among those who will be protected by flood insurance and the general public.
(42 U.S.C. § 4001(d))

Accordingly, the NFIP is first and foremost a program for the provision of flood insurance.?

Congress also provided for the development of a floodplain management program that would encourage
participating communities to reduce their flood risk and, therefore, reduce the financial losses of those
structures insured by the program and benefit the flood insurance fund.

The Congress further finds that (1) a program of flood insurance can promote the public
interest by providing appropriate protection against the perils of flood losses and
encouraging sound land use by minimizing exposure of property to flood losses; and (2)
the objectives of a flood insurance program should be integrally related to a unified national
program for flood plain management... (42 U.S.C. § 4001(c)).

Therefore, a secondary purpose of the NFIP is to undertake a unified program for floodplain management
with the purpose of encouraging sound land use practices related to the minimization of damages caused
by flood losses. (42 U.S.C. 88 4001(c) and (e))

In support of the flood insurance and floodplain management aspects of the program, the NFIP was also
established for the purpose of providing flood hazard maps.

(b) The purpose of this Act, therefore, is to —

(1) Provide for the expeditious identification of, and the dissemination of information
concerning, flood-prone areas. (42 U.S.C. § 4002(b)(2))

Up-to-date flood hazard information and maps are needed to support the purchase and rating of flood
insurance, enable community-based floodplain management, and increase the Nation's flood hazard
awareness.

These are the central purposes of the NFIP. However, other related purposes of the NFIP include

(1) encourag[ing] State and local governments to make appropriate land use adjustments to
constrict the development of land which is exposed to flood damage and minimize damage
caused by flood losses, (2) guid[ing] the development of proposed future construction, where
practicable, away from locations which are threatened by flood hazards... (42 U.S.C. § 4001(e))

2 It is worthy of note that while a large majority of the NFIA is devoted to a discussion of FEMA's responsibilities
related to the provision of flood insurance, only one section concerns the minimum floodplain management
criteria.
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These ancillary purposes are, however, qualified in very important ways. FEMA is not directed to require
State and local governments to constrict the development of land exposed to flood damage, but to
"encourage" them to do so. Similarly, the purpose of "guid[ing] development of proposed future
construction away from locations that are threatened by flood hazards is constrained by the limits of
practicability (i.e., "where practicable™)" (42 U.S.C. § 4001(e)(2)).

As such, while the ancillary purpose language of the NFIA certainly indicates an intent by Congress to
encourage, through the mechanism of the NFIP, State and local communities to guide the development of
new construction away from flood hazard areas, this is not intended as a central purpose of the NFIP.
Moreover, the broad, highly qualified purpose language in 42 U.S.C. § 4001(e) cannot be read as
providing any general or specific authority to the NFIP to restrict floodplain development, but only for the
NFIP to encourage States and local communities to do so.

1.1.2 Legislative History of the NFIP

As noted in Section 1.1.1, Congress created the NFIP to "provid[e] appropriate protection against the
perils of flood losses™ and to "minimiz[e] exposure of property to flood losses"” (42 U.S.C. § 4001(c)).
The Federal Insurance Administration (FIA) within the Department of Housing and Urban Development
administered the NFIP.

For residents of a community (city, town, county, etc.) to purchase flood insurance, their community must
formally apply for participation in the NFIP. As part of the application process, the community must
adopt various ordinances to regulate new development in identified flood hazard areas. By 1973, around
2,200 communities participated in the program and committed to certain construction restrictions in
flood-prone areas (Wright, 2007). However, this represented only 12 percent to 15 percent of the nation's
flood-prone localities (Wright, 2007). When Tropical Storm Agnes resulted in substantial damages in
1972, there were only 95,000 policies in force. It became evident that relatively few individuals in
eligible communities who had sustained flood damage had purchased flood insurance.

To increase the number of Federal flood policies, Congress passed the Flood Disaster Protection Act of
1973 (1973 Act) (42 U.S.C. §8 4001-4128). The 1973 Act contained a provision requiring the purchase
of flood insurance as a condition of receiving federally backed loans and Federal assistance in special
flood hazard areas (SFHA) of participating communities. This is referred to as the mandatory flood
insurance purchase requirement. The mandatory flood insurance purchase requirement resulted in an
increase in flood insurance policies to approximately 1.2 million policies by the end of 1977, and 5.5
million policies as of May 31, 2012.

The NFIA, as amended by the 1973 Act, states that regulated lending institutions cannot make, increase,
extend, or renew any loan secured by improved real estate or a mobile home located, or to be located, in
an SFHA in a participating NFIP community unless the secured building and any personal property
securing the loan are covered by flood insurance for the term of the loan. See Flood Disaster Protection
Act of 1973 (Public Law [P. Law] 93-234, as codified at 42 U.S.C. § 4012a(b)). Furthermore, Federal
officers or agencies cannot approve any form of loan, grant, guaranty, insurance, payment, rebate,
subsidy, and disaster assistance loan or grant for acquisition or construction purposes within an SFHA in
a participating community unless the building or mobile home and any personal property to which such
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financial assistance relates is covered during the life of the property. Id. at 8 4012a(a). For example, this
would prohibit mortgage loans guaranteed by the Department of Veterans Affairs, insured by the Federal
Housing Administration, or secured by the Rural Economic and Community Development Services. In
the case of disaster assistance under the Robert T. Stafford Disaster Relief and Emergency Assistance Act
of 1988, as amended, this prohibition only applies to assistance in connection with the flooding.®

Following the multi-billion dollar flood disaster in the Midwest in 1993, Congress enacted the National
Flood Insurance Reform Act of 1994 (NFIRA) (P. Law 103-325). One of the purposes of the NFIRA was
to improve compliance with the mandatory purchase requirements of the NFIP by lenders, servicers, and
secondary-market purchasers. Congress was concerned over the low level of insurance participation among
eligible property owners and resulting increases in Federal disaster relief payments.

NFIRA requires Federal agency lender regulators to develop regulations to direct their federally regulated
lenders not to make, increase, extend, or renew any loan on applicable property unless flood insurance is
purchased and maintained. The law also addresses the responsibility of regulated lending institutions and
Government-Sponsored Enterprises (e.g., Fannie Mae and Freddie Mac) in providing a notice of and
requiring flood insurance coverage for the term of the loan on buildings located in any SFHA in
participating NFIP communities.

NFIRA strengthened the 1973 Act by imposing important new obligations on both mortgage originators
and servicers, including mandatory escrow requirements for flood insurance and mandatory provisions for
"forced placement"” of insurance. Specifically, NFIRA requires the forced placement of flood insurance if
a lender or servicer determines that the building securing the loan is not adequately insured.

Lenders may require the purchase of flood insurance even if a structure is located outside the SFHA. A
decision to require coverage under such circumstance is not legislatively required, but lenders may choose
this option to protect their investments.

The NFIP was recently modified in July 2012, when Congress passed the Biggert-Waters Flood Insurance
Reform Act of 2012 (BW-12) (P. Law 112-141). BW-12 requires FEMA and other agencies to make a
number of changes to the administration of the NFIP. Key provisions of BW-12 required the program to
phase out subsidies on certain properties built before the community's first Flood Insurance Rate Map
(FIRM), known as "pre-FIRM properties.” The pre-FIRM properties for which subsidies will be phased
out include non-primary residences, business properties, severe repetitive loss properties (1-4 family
residences), substantially damaged properties, substantially improved properties, and properties for which
the cumulative claims payments exceed the fair market value of the property. BW-12 mandates that the

3 Section 202(b) of the 1973 Act prohibited Federal officers or agencies from approving any form of loan, grant,
guaranty, insurance, payment, rebate, subsidy, disaster assistance loan or grant, for acquisition or construction
purposes within SFHAs in non-participating communities. However, the Housing and Community Development
Act of 1977 amended Section 202(b) of the 1973 Act to permit regulated lending institutions to make conventional
loans in an SFHA of a non-participating community. It required lending institutions to notify the purchaser or
lessee of improved property situated in an SFHA of a non-participating community and used to secure a loan
being made, increased, extended, or renewed, whether Federal disaster assistance for flood damage will be
available.
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premium rates on these properties be increased by 25 percent each year until full risk rates are achieved.
FEMA has already begun phasing in full risk rates for these properties.

BW-12 also created a Reserve Fund, which is an account that would be established separate from other
program funds to be "available for meeting the expected future obligations of the flood insurance
program...". FEMA funds this account through a Reserve Fund Assessment added to the premium on
NFIP policies. The Reserve Fund Assessment is primarily designed to build reserves to help meet
expected future obligations in higher than average loss years; however, the funds can also be used to pay
interest or principal on the current large amount of Program borrowing. Introduced in October 2013 as a
5 percent assessment, the Reserve Fund Assessment is currently a 15 percent assessment. These
assessments will continue until the annual collections from the Reserve Fund Assessment reach the
statutory minimum amount, which at the time the Reserve Find Assessment was introduced was about
$1B annually.

BW-12 further clarified FEMA's mapping mandate. FEMA is required to identify, review, update,
maintain, and publish NFIP rate maps with respect to all populated areas and areas of possible population
growth within the 100-year and 500-year floodplains; areas of residual risk, including areas that are
protected by levees, dams, and other flood control structures; areas that could be inundated as a result of
the failure of a levee, dam, or other flood control structure; and the level of protection provided by flood
control structures (42 U.S.C. § 4101b).

The Technical Mapping Advisory Council (TMAC) provides advice and recommendations to the
Administrator of FEMA to improve the preparation of FIRMs. Among its specified statutory
responsibilities, TMAC will examine performance metrics, standards and guidelines, map maintenance,
delegation of mapping activities to State and local mapping partners, interagency coordination and
leveraging, and other requirements mandated by the authorizing BW-12 legislation. In addition, TMAC
provides advice and recommendations to the FEMA Administrator on future risks from climate change,*
rising sea levels, and FIRM development, as mandated by BW-12.

FEMA received the TMAC's final 2015 Annual and Future Conditions Reports in February 2016
(Appendix K). The Annual Report contains 22 recommendations and the Future Conditions Report
contains 7 recommendations and 37 sub-recommendations for FEMA's flood mapping program
(Technical Mapping Advisory Council, 2016). As the TMAC is expected to issue reports and
recommendations annually, FIMA's Risk Management Directorate (RMD) has established a transparent,
repeatable framework for evaluating and responding to the recommendations on an annual basis. The
framework features an integrated, collaborative process for conducting detailed assessments of the
recommendations to inform prioritization, sequencing, and investment decisions.

On March 21, 2014, President Obama signed into law the Homeowner Flood Insurance Affordability Act
of 2014 (HFIAA). HFIAA removed some of the provisions of BW-12, not included in the discussion
above, requiring the phase out of subsidies on pre-FIRM properties. Additionally, HFIAA amended the
BW-12 provision requiring application of full risk rates to policies renewed after a lapse to exclude

4 The term "climate change" is used as it applies to the CEQ's Final Guidance on Consideration of Greenhouse Gas
Emissions and the Effects of Climate Change (CEQ, 2016).
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policies that lapsed because the policyholder was no longer required to maintain flood insurance. FEMA
has already implemented this provision.

HFIAA also required a phase out of subsidies on all pre-FIRM properties at a rate of no less than 5
percent and no more than 15 percent premium increases per year, subject to certain exceptions established
by statute (such as the BW-12 provisions) requiring a quicker phase out for certain types of pre-FIRM
properties. Accordingly, the subsidies on all pre-FIRM properties will likely be phased out within the
next 15 to 20 years. FEMA began implementing this provision in 2013 and 2015 (FEMA, 2013b)
(FEMA, 2014).

Under HFIAA, other changes to the NFIP include a new surcharge for all new and renewed policies (a
$25 surcharge on all policies for primary residences and a $250 surcharge on all other policies). FEMA
began assessing the new surcharge in 2015 on all policies, with all funds collected from the surcharge to
be deposited in the Reserve Fund described above. In addition, HFIAA requires FEMA to utilize the
results of the BW-12 affordability study (the scope of which was expanded by HFIAA) to establish an
affordability framework to address the affordability issues that have arisen since the passage of BW-12
and the associated premium rate increases.

Additionally, HFIAA requires FEMA to set the premium rates for properties newly mapped into the
SFHA at the same rate as Preferred Risk Policies, after which full risk rates will be phased in. This was
intended to alleviate affordability concerns by allowing for the phase-in of full risk rates for these
policyholders.

1.2 PURPOSE OF AND NEED FOR ACTION

The purpose for making program modifications to the NFIP is to (a) implement the legislative
requirements of BW-12 and HFIAA,; and (b) to demonstrate compliance with the Endangered Species Act
(ESA). The need to implement the legislative requirements of BW-12 and HFIAA arises from the recent
concerns over the fiscal soundness of the NFIP. Flooding has been, and continues to be, a serious risk in
the United States. To address the need, in 1968, Congress established the NFIP as a Federal program.
The NFIP enabled property owners in participating communities to purchase flood insurance if the
community adopted floodplain management ordinances and minimum standards for new construction.
However, owners of existing homes and businesses did not have to rebuild to the higher standards, and
many received subsidized rates that did not reflect their true risk.

Over the years, the costs and consequences of flooding have continued to increase. For the NFIP to
remain sustainable and to increase its fiscal soundness, its premium structure must reflect the true risks
and costs of flooding. This is a primary driver for many of the legislatively required changes that are
assessed as part of this analysis.

The need to demonstrate compliance with the ESA stems from the many and varying statements from
Federal agencies and the public about FEMA's compliance with the ESA, and the perception about the
nature of the NFIP and its effects on ESA-listed species and designated critical habitats. FEMA
determined that it is currently in compliance with the ESA, but recognizes the need to make program
changes that demonstrate ESA compliance to the public.
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1.3 THE NATIONAL FLOOD INSURANCE PROGRAM

1.3.1 Floodplain Management

A community's participation in the NFIP is voluntary and participation is based on an agreement between
communities and the Federal government. The power to regulate development in the floodplain,
including requiring and approving permits, inspecting property, and citing violations requires land use
authority. FEMA has no land use authority. The regulation of land use falls under the State's police
powers, which the Constitution reserves to the States, and the States delegate this power down to their
respective political subdivisions. The NFIP was designed so that floodplain management would be
carried out at the State and local levels, where land use authority resides.

FEMA has no direct involvement in the administration of local floodplain management ordinances. The
NFIP operates as a Federal-State-local partnership that depends on State statutes and regulations
authorizing local governments to regulate floodplain development under the State's police powers to
protect the health, safety, and general welfare of its citizens. For the most part, local governments bear
the responsibility for protecting residents from flood hazards, working to reduce flood damage, and
preserving floodplain functions and resources.

FEMA's role under the NFIP is limited to enrolling communities in the NFIP, setting the minimum
floodplain management criteria, providing programmatic monitoring and oversight, providing technical
assistance to ensure that communities are complying with the NFIP program requirements, and enforcing
the program requirements when there are issues of programmatic non-compliance by a participating
community.

1.3.1.1 Enrolling Communities in the NFIP

The NFIP provides flood insurance coverage only in States and communities that adopt and enforce
floodplain management measures that meet the minimum floodplain management criteria established by
regulation. Communities must apply to participate, submit compliant floodplain management regulations,
and meet other program requirements. FEMA has established processes to enroll communities in the
NFIP and to ensure that eligible communities continue to meet program requirements.

States also have a role in the NFIP and many have established floodplain management programs. Each
State has designated an NFIP State Coordinating Agency as a point of contact for the NFIP. Generally,
the State Coordinating Agency is the State environmental, natural resources agency, or the State
emergency management agency.

Many States have adopted floodplain management statutes and regulations, and have established and
funded their own floodplain management programs. States must have floodplain management regulations
or executive orders in place that meet the minimum requirements of the NFIP for State-owned properties
in SFHAs. Where a State requires that communities adopt more restrictive requirements than the NFIP
minimum requirements, such as a more restrictive floodway, the State requirements take precedence over
the NFIP minimum floodplain management standards as long as the State enforces these higher standards.
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1.3.1.2 Minimum Floodplain Management Criteria

To participate in the NFIP, a community must adopt and enforce floodplain management regulations that
meet the NFIP floodplain management criteria (44 Code of Federal Regulations [C.F.R.] 8§ 59.2(b),
59.22(a)(3), 60.1(d), 60.3(a)-(f)). The intent of these standards is to reduce flood risk and loss of life and
property.® Additionally, communities are allowed—and encouraged—to adopt floodplain management
regulations that are more restrictive than the minimum criteria. Higher standards are designed to reduce
flood damage and encourage better long-range management and use of flood-prone areas.

FEMA sets certain nationally applicable minimum floodplain management criteria related to reducing
flood hazard risk in floodplain areas for all NFIP participating communities. The communities must
incorporate these minimum floodplain management criteria into community ordinances and regulations as
a condition of participation in the NFIP. Because FEMA has no land use authority, the floodplain
management criteria are essentially performance standards. EMA cannot, either directly through the
mechanism of the NFIP or indirectly through the NFIP-participating communities, impose restrictions or
prohibitions on the types of floodplain development that are allowed in the floodplain, the amount of
development that is allowed in the floodplain, the uses of land that are allowed in the floodplain, or any
other general land use restriction that is under State or local land use authority. FEMA can only place
certain flood risk reduction-related conditions® on how that development should be carried out to reduce
future flood losses.

Example: The minimum floodplain management criteria do not require communities to prohibit
development in the floodway, but they do require the community to ensure that development is
done in such a manner that it does not result in an increase in flood heights (subject to certain
limited exceptions discussed later in this PEIS). There are a number of ways to meet this
performance standard, including, but not limited to: (a) reducing the size of the proposed
development; (b) demolishing existing development; (c) not developing; or (d) providing
compensatory storage. Because FEMA has no land use authority, FEMA does not dictate how to
meet the performance standard.

FEMA is also not authorized by statute to act as a permitting authority. Therefore, floodplain
development is regulated at the community level through the community's floodplain management
regulations and floodplain development permitting process. Before a property owner can undertake any
development in the SFHA, they must obtain a permit from the community. The community is responsible
for reviewing the proposed development to ensure compliance with their floodplain management
ordinance and that all necessary permits have been received from Federal or State agencies from which

5> Notably, although some minimum floodplain management criteria do utilize the word "prohibit" (e.g., 44 C.F.R. 8
60.3(d)(3)'s requirement to "prohibit all encroachments..."), this word was utilized for the purposes of clarity to
the participating communities. A careful reading of the regulations reveals that these criteria are actually
performance standards (e.g., "prohibit all encroachments...unless it has been demonstrated... that the proposed
encroachment will not result in any increase in flood levels..."). As such, FEMA is not exceeding its legal
authority by placing an outright prohibition on development.

% Flood risk reduction-related conditions are not a Federal undertaking (see Section 4.2.7.2).
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approval is required. FEMA has no knowledge of any community-issued permits in the SFHA until
subsequent community monitoring efforts occur.

Communities incorporate the floodplain management criteria into their zoning codes, subdivision
ordinances, and building codes, or they adopt special purpose floodplain management ordinances. The
floodplain management criteria apply to areas mapped as SFHAs. Participating communities must apply
the minimum floodplain management criteria to all new construction in the SFHA, as well as to existing
buildings in the SFHA that have been substantially damaged or substantially improved, as determined by
the community. If a community determines that the cost of any re-construction, rehabilitation, addition,
or other improvements to a building equals or exceeds 50 percent of the market value of the building
before the construction began, the building is considered a "substantial improvement.” If a community
determines that the cost of restoring a building equals or exceeds 50 percent of the market value of the
building before the damage occurred, the building is considered "substantially damaged" (44 C.F.R. §
59.1).

The community ordinances must also include effective enforcement provisions (44 C.F.R. § 59.2(b)). A
community that fails to adequately enforce its floodplain management ordinance may be put on probation
or suspended from the NFIP (44 C.F.R. § 59.24(b)-(c)).

1.3.1.3 Map Adoption Process

FEMA identifies and publishes flood hazards nationwide and periodically updates flood hazard data in
support of the NFIP. This flood hazard data is provided to the communities in the form of a FIRM and
Flood Insurance Study (FIS) report. The FIRM and FIS report provide States and communities with the
information needed for land use planning and to reduce risk to floodplain development. Each time FEMA
provides a community with additional flood hazard data, that community must adopt new floodplain
management regulations, or amend existing regulations, to incorporate the new data. The community has
six months to incorporate the new data or it will be immediately suspended from the NFIP. (44 C.F.R. §8
59.24(a) and 60.13)

1.3.1.4 Training/General Technical Assistance

FEMA's compliance approach focuses on encouraging and promoting compliance, rather than threatening
to penalize communities for non-compliance. FEMA provides training and technical assistance to help a
community achieve compliant status. FEMA gives training both to the community floodplain managers
who must administer the local floodplain ordinances and to FEMA floodplain management staff.
Training is offered through FEMA's national training center, the Emergency Management Institute, local
training events, conferences, workshops, webinars, home study courses, and guidance. Additionally, the
Community Rating System (CRS) (discussed in Section 1.3.1.8) provides incentives to communities
undertaking such training. FEMA also encourages its floodplain management staff and community
partners to become certified floodplain managers through the Certified Floodplain Management program
offered by the Association of State Floodplain Managers (ASFPM). This program, which was developed
with input from FEMA staff, is a formalized procedure allowing individuals to demonstrate that they have
a standardized level of knowledge and skills in floodplain management and a commitment to continual
education in floodplain management.
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FEMA also gives technical assistance to communities. Technical assistance takes many forms, including
communication via phone and other contacts with NFIP communities, visits to communities, workshops,
webinars, the issuance of procedural guidance, development of technical publications, and responding to
inquiries. Technical assistance may be provided on a more formal basis through Community Assistance
Contacts (CACs) and Community Assistance Visits (CAVS), as discussed below, or in response to
specific inquiries by the communities. In order to reach a broader audience in less time, FEMA also
offers workshops and webinars. Additionally, FEMA produces procedural guidance and technical
publications, such as the NFIP Guidance for Conducting CACs and CAVs and the NFIP Community
Compliance Program Guidance (FEMA, 2011b) (FEMA, 2016b).

Following major flood disasters, FEMA staff work closely with communities in providing technical
assistance on the NFIP floodplain management requirements, such as the substantial damage requirement.
FEMA also assists the community in developing a reconstruction strategy for property impacted by floods
to determine appropriate mitigation measures, such as elevation, acquisition, demolition, or relocation of
flood-damaged structures.

1.3.1.5 Compliance Monitoring

Once FEMA provides a community with the flood hazard information upon which floodplain
management regulations are based, the community is required to adopt a floodplain management
ordinance that meets or exceeds the minimum NFIP requirements. FEMA monitors communities to
ensure that they have adopted an ordinance that meets or exceeds the minimum NFIP floodplain
management criteria, and to ensure that they are effectively enforcing their ordinance. CACs and CAVs
are a basic compliance monitoring tool and an opportunity for FEMA to provide NFIP technical
assistance.

Typically, a telephone call or brief visit to an NFIP community, a CAC establishes or re-establishes
contact with the community to determine if any program-related problems exist and to offer assistance. A
CAC includes an overview of the community's floodplain management ordinances, procedures, and
enforcement provisions. A CAC can be used (1) to monitor low risk communities (i.e., communities with
relatively low development pressure) to determine if technical assistance or additional follow-up is
required; (2) as a screening tool for determining whether a community should receive the level of
attention of a CAV; and (3) as a follow-up to a CAV to ensure compliance issues have been resolved.
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Example: FEMA's compliance monitoring and enforcement efforts are limited to instances of
systemic programmatic compliance, as opposed to non-compliance of individual permits. For
example, in 2014, FEMA conducted a CAV with Union County, SD, and cited several programmatic
compliance issues that needed to be resolved. These issues included a non-compliant ordinance;
permitting of residential structures with the lowest floor built below the Base Flood Elevation (BFE);
lack of documentation related to the elevation of lowest floors in residential or non-residential
structures; lack of documentation related to development in the regulatory floodway; the use of data
for permitting that was not included in the FEMA published FIRM; and lack of documentation related
to whether or not structures were substantially improved or substantially damaged.

FEMA provided technical assistance to the county multiple times during 2014. When documentation
was not forthcoming, FEMA notified the county via letter on January 16, 2015, that the county would
be placed on probation on May 18, 2015, if the documented issues were not resolved.
Subsequently, FEMA notified insurance policyholders within the county of the potential probation
and the potential for increased insurance surcharges should the county be put on probation. FEMA
continued to provide technical assistance to the county, and, on May 13, 2015, FEMA signed a
Corrective Action Plan with the county to detail the steps that the county would take to resolve the
remaining identified issues, thus avoiding probation.

A CAYV is a scheduled visit to an NFIP community to conduct a comprehensive assessment of the
community's floodplain management program. A CAV typically involves a tour of the floodplain; a
meeting with local floodplain management officials; a review of the community's floodplain management
ordinances; an examination of the community's floodplain development permit and variance files; and a
meeting with the community to discuss any identified deficiencies, offer technical assistance, help address
any deficiencies, and identify good floodplain management practices. Following a CAV, the community
has a reasonable amount of time to correct any program deficiencies and remedy any violations identified
during the visit. As long as a community is making adequate progress toward correcting program
deficiencies and remedying violations, FEMA will not initiate formal probation.

1.3.1.6 Compliance Enforcement

FEMA monitors communities to ensure that they have adopted an ordinance that meets or exceeds the
minimum NFIP floodplain management criteria and to ensure that they are effectively enforcing their
ordinance. If communities do not adequately enforce their floodplain management regulations, they can
be placed on probation or suspended from the NFIP following probation (44 C.F.R. 8 59.24(b)-(c)).

When potential programmatic compliance violations are reported to FEMA for further investigation,
FEMA will notify the community. FEMA may also identify potential violations while conducting a CAC
or a CAV. FEMA has an established process for pursuing compliance actions including technical
assistance, probation, and finally suspension. Technical assistance provided to a community is often the
best approach because it is a chance to provide education and find a programmatic solution that will
prevent the violation from happening again. A physical violation must be mitigated to the maximum
extent possible, and mitigation actions have to be approved by FEMA.

Most deficiencies in a community's floodplain management program or violations of local ordinances are
due to lack of understanding of the NFIP requirements, lack of technical skills, failure to understand the
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rationale behind the NFIP requirements, or lack of an appreciation of the insurance implications and other
consequences of a decision. Most problems that are identified can be solved through community
assistance efforts.

Compliance actions will be taken if any violations are identified and not remedied to the maximum extent
possible (44 C.F.R. § 59.24 (b)-(c)). When a community has demonstrated a pattern of failure to enforce
the NFIP floodplain management requirements and FEMA has identified substantive program
deficiencies or violations, FEMA may initiate an enforcement action against the community to obtain
compliance. A substantive violation or program deficiency is one that has resulted, or could result, in
increased potential flood damages or flood stages in the community and surrounding communities. When
community assistance has failed to resolve a community's compliance problems, the NFIP may place the
community on probation. When a community is placed on probation, a $50 surcharge will be added to
the flood insurance policies of all policyholders in that community (44 C.F.R. §§ 59.24(b) and 61.16).
Probation lasts for a minimum of one year and may be extended.

Additionally, a community that participates in the CRS (see Section 1.3.1.8) must be fully compliant with
the NFIP minimum standards. A CRS community that is not fully compliant has an opportunity to
remedy the violation to the maximum extent possible. If substantive program deficiencies or violations
have not been remedied, the community will be retrograded to a CRS Class 10, which receives no flood
insurance premium discounts.

Communities that do not comply while on probation can be suspended from the NFIP. Flood insurance is
not available from FEMA in communities that have been suspended (44 C.F.R. § 59.24(c)). Suspension
also means that the community will be unable to obtain many forms of disaster assistance when a
community suffers a disaster. Additionally, lenders would not be able to provide loans backed by the
Federal government for property located in the mapped SFHA if a community is suspended from the
NFIP.

If an insured structure is identified as a violation of the community's floodplain management ordinance,
FEMA can have the insurance company review the information and possibly rerate the structure to reflect
the increased risk to the structure. This can result in significantly higher flood insurance rates on the
structure, which may encourage the property owner to bring the building into compliance.

1.3.1.7 Removal of Insurance Eligibility

Pursuant to Section 1316 of the NFIA, FEMA may deny flood insurance coverage for any property in the
SFHA that has been declared by an established State or local zoning authority, or other authorized public
body, to be in violation of State or local floodplain management regulations (42 U.S.C. § 4023; 44 C.F.R.
§ 73.1). FEMA can only take a Section 1316 action upon request by the State or community; FEMA may
not initiate such an action. This removal of insurance eligibility can act as a local enforcement action
within the community to encourage a non-compliant property within the community to rectify the
management issues.
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1.3.1.8 Community Rating System

The NFIP CRS was implemented in 1990 as a voluntary program for recognizing and encouraging
community floodplain management activities that exceed the minimum NFIP standards, and was codified
under NFIRA (42 U.S.C. 8 4022(b)). Any community in full compliance with the minimum NFIP
floodplain management requirements may apply to join the CRS.

Under the CRS, flood insurance premium rates are adjusted to reflect the reduced flood risk resulting
from community activities that meet the three goals of the CRS:

¢ Reduce and avoid flood damages to insurable property

— Protect public health and safety

— Reduce damage to property

— Prevent increases in flood damage from new construction
— Reduce the risk of erosion damage

— Protect natural and beneficial floodplain functions

e Strengthen and support the insurance aspects of the NFIP

— Improve flood insurance policy coverage
— Improve actuarial rating

o Foster comprehensive floodplain management

— Protect natural floodplain functions
— Address safety and health
— Protect other community assets such as infrastructure, critical facilities, and open space

The CRS uses a class rating system to determine flood insurance premium reductions for residents. CRS
classes are rated from 10 to 1 (highest). As a community engages in additional mitigation activities,
community residents become eligible for additional NFIP premium policy discounts. Each class
improvement produces an additional 5 percent discount in flood insurance premiums, with a Class 1
community receiving the maximum 45 percent reduction in flood insurance premiums. The CRS
recognizes 19 creditable activities, organized by 4 categories: Public Information, Mapping and
Regulations, Flood Damage Reduction, and Flood Preparedness. Some CRS activities for which
communities may receive credit are environmentally protective, such as preserving open space or the
natural and beneficial functions of floodplains,” or creating higher standards for stormwater management.

" The CRS Coordinator's Manual includes the CRS Schedule, which sets the criteria for CRS classification, and the
CRS Commentary on the Schedule. Section 100 gives background information on the CRS. Section 200 explains
the application and verification procedures. Sections 300 through 700 explain the credit points and calculations
used to verify CRS credit. A community uses the procedures in these sections to submit a modification for a
better CRS classification.
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As of October 2015, more than 1,300 communities received flood insurance premium discounts based on
their implementation of local mitigation, outreach, and educational activities that go beyond minimum
NFIP requirements (FEMA, 2015a). Although premium discounts are one of the benefits of participation
in the CRS, these communities are carrying out important activities that save lives, reduce property
damage, and protect the natural and beneficial functions of floodplains. These 1,300-plus communities
represent a significant portion of the nation's flood risk as evidenced by the fact that they account for
approximately 70 percent of the NFIP's policy base.

1.3.1.9 Achieving Community Compliance

As discussed above, the NFIP compliance approach used by FEMA has three main components: (1)
promotion of compliance, (2) monitoring of community programmatic compliance, and (3) enforcement.
Within each of these components, FEMA has a number of tools to help the NFIP participating
communities achieve compliance with the NFIP floodplain management regulations. These three
components are essential to the process of achieving compliance, and FEMA often employs a number of
the tools encompassed within these three components to achieve compliance (Table 1-1).

Table 1-1: Achieving Community Compliance with the NFIP

Approa e O pone
Promoting Community Monitoring Community Enforcing Community
Compliance Compliance Compliance
Tools e Training e CACs, CAVs, meetings e Technical Assistance
e Technical Assistance (CACs, | ¢ CRS procedures e CRS Retrograde
CAVs, procedural guidance, | ¢ Community Information ¢ Require Correction of Program
technical publications, System (and data contained Deficiencies (performed by
response to inquiries, other) therein) community)
¢ Professional Certification e Submit-for-Rate Procedure e Require Remediation of
¢ Incentives (insurance e Complaints from citizens and Violations (performed by
availability, CRS premium others community)
discounts, etc.) e Section 1316 Declaration—for
¢ Disincentives (loss of individual structure violations
insurance availability, denial (declaration by community;
of insurance coverage insurance denied by FEMA)
(Section 1316), denial of e Legal action against owner of
disaster assistance, etc.) individual structure (only by
community or State)
¢ Probation
e Suspension

In summary, FEMA's role is limited to setting the minimum criteria and then providing monitoring,
oversight, and technical assistance to ensure that communities are complying with the NFIP program
requirements.

1.3.2 Flood Hazard Mapping

Through its Flood Hazard Mapping Program, FEMA identifies flood hazards, assesses flood risks, and
collaborates with States and communities to provide accurate flood hazard and risk data to guide them to
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mitigation actions. The NFIA requires that FEMA identify flood-prone areas and subdivide them into
flood risk zones to provide the data necessary for FEMA to determine the appropriate minimum
floodplain management criteria and to rate flood insurance policies. While a variety of flood zones are
mapped on FIRMs, the 100-year flood (or 1-percent-annual-chance flood) is the standard used for
implementation of the NFIP. Mapping of flood hazards promotes public awareness of the degree of
hazard within such areas and provides for the expeditious identification and dissemination of flood hazard
information. FEMA maintains and updates data through FISs and resultant FIRMs and FIS reports.

1.3.2.1 Flood Insurance Studies and Flood Insurance Rate Maps?

FEMA is required by statute to revise and update flood hazard maps (a) upon a determination that such
revision or updates are necessary or (b) upon request from any State or community if accompanied by
technical data sufficient to justify the requested change (42 U.S.C. § 4101(f)). To assess flood hazards in
a community, FEMA conducts FISs and publishes FIS reports that describe the flood hazards for the
community. FEMA uses the information developed in the FIS to prepare FIRMs. FEMA publishes the
FIRM for distribution to a wide range of users: private citizens, community officials, insurance agents and
brokers, lending institutions, and other Federal agencies. The FIRM is the basis for the floodplain
management, insurance, and mapping activities of the NFIP.

1.3.2.2 Non-Regulatory Products and Features

FEMA provides other data layers and information to facilitate improved flood risk management and
communication at the local level. Unlike regulatory flood hazard products (such as the FIRM, FIS report,
FIRM database), non-regulatory products are not intended to be used as the basis for official actions
required under the NFIP, such as determining the insurance rate for a property or enforcing minimum
building standards for construction in a floodplain. These products work alongside regulatory products to
provide additional flood risk information and to support a community's overall floodplain management
and hazard mitigation strategies and plans. There are also two key non-regulatory features, the Limit of
Moderate Wave Action (LiIMWA) and future conditions layers on existing FIRMs. Although these do not
exist as separate products because they are placed on the actual FIRM, these are considered non-
regulatory features because they are not associated with any regulatory requirements under the NFIP
(although communities may, and do, choose to regulate based on these non-regulatory features).

o LiMWA: Dangerous flood hazards can exist in coastal areas affected by waves equal to or greater
than 1.5 feet in height during the 1-percent-annual-chance flood. FEMA now delineates the LIMWA,
which depicts the portion of the SFHA where base flood wave heights are between 1.5 feet and 3 feet,
on all new coastal risk mapping, assessment, and planning (Risk MAP) studies to assist communities
interested in voluntarily applying V-zone requirements in those areas.

e Future Conditions Maps: At the request of the community, FEMA may indicate zones to identify
areas of future-conditions flood hazards (44 C.F.R. § 64.3). The future conditions flood hazard
information is provided for informational purposes only, and it is up to the community to decide
whether to use the information to regulate floodplain development.

8 Covers the first two Flood Hazard Mapping components in Table 2-1.
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1.3.2.3 Map Sequencing

The FEMA Risk MAP Program is allocated a budget each year by Congress. With that budget, FEMA
must meet regulatory requirements; respond to stakeholder correspondence; distribute flood hazard data
products; establish and maintain cost and schedule controls; track and monitor performance; support the
development of State and local capabilities through the Cooperating Technical Partners program; and
carry out other core program functions. These core functions utilize a significant portion of the budget.

The remaining funds are allocated to the overall program priorities established by the administration in
the President's budget. Since 2009, one of the major budgetary commitments has been to update the maps
for 100 percent of the populated coastline. In recent years, FEMA also has significant commitments to
update analyses and maps affected by flood protection systems. The remaining budget is allocated to
addressing other needs. Congress often establishes mapping priorities from year to year in appropriations
legislation. FEMA must incorporate those priorities in determining how to allocate funding to specific
mapping activities.

Risk MAP is addressing mapping needs by watershed. The overall guiding principle for Risk MAP
project selection is that watersheds are prioritized for update based on both the level of flood risk and the
need for flood hazard data updates. Risk MAP has developed an estimate of flood risk across the country
and has tools that allow staff to rank watersheds based on this flood risk estimate. Risk MAP also has a
system called the Coordinated Needs Management System for tracking flooding sources for which an
updated flood hazard map is needed.

1.3.2.4 Letters of Map Change

FEMA can also revise or amend maps through a Letter of Map Change (LOMC). FEMA issues a number
of LOMCs, including the Letter of Map Amendment (LOMA), Letter of Map Revision (LOMR), and
Letter of Map Revision based on Fill (LOMR-F). A LOMR is FEMA's modification to an effective
FIRM based on the implementation of physical measures that affect the hydrologic or hydraulic
characteristics of a flooding source and thus result in the modification of an existing regulatory
floodway,® the effective Base Flood Elevations (BFEs), or the SFHA. A LOMR-F is a revision to the
effective FIRM that establishes whether a specific property, or specific structure on the property, is
located in an SFHA based on the placement of fill. In addition, there are limitations imposed by the scale
at which the maps are prepared, which may result in individual properties being inadvertently included in
SFHAs. FEMA has developed a process, referred to as a LOMA, to correct these inadvertent inclusions.
A LOMA is issued pursuant to an administrative procedure that involves the review of technical data
submitted by the owner of property who believes the property has incorrectly been included in a
designated SFHA. A LOMA establishes whether a specific property, or a specific structure on the
property, is or is not located in an SFHA.

NFIP regulations require FEMA to revise and amend maps and FIS reports as warranted or in response to
requests from community officials and individual property owners. In making revisions and amendments,
FEMA must adhere to the same engineering standards applied in the preparation of the original FIRMs

% The regulatory floodway is the channel that must be kept clear of obstructions to allow passage of the 1-percent-
annual-chance flood without causing the water surface elevation to rise beyond a designated height in the SFHA.
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and FIS reports. Therefore, when requesting changes to FIRMs and FIS reports, community officials and
property owners are required to submit adequate supporting data. Those data enable FEMA to review and
evaluate the requests and to carry out its responsibility of ensuring that the flood-risk information
presented is scientifically and technically correct.

1.3.2.5 Conditional Letters of Map Change

Because LOMASs, LOMR-Fs, and LOMRs officially amend or revise the flood maps, they must reflect
existing conditions, such as an "as-built" project. However, communities, developers, and property
owners may submit requests for proposed projects in floodplain areas to FEMA for review and comment
before any physical development occurs. A Conditional Letter of Map Revision (CLOMR) is a FEMA
letter commenting on a proposed project that would, if built as proposed, affect the hydrologic or
hydraulic characteristics of a flooding source, and thus result in the modification of the effective
regulatory floodway, BFEs, and/or the SFHA. A Conditional Letter of Map Revision based on Fill
(CLOMR-F) is a FEMA letter commenting on whether a parcel of land or proposed structure that will be
elevated by fill would be inundated by the base flood if fill is placed on the parcel as proposed or the
structure is built on fill as proposed. A Conditional Letter of Map Amendment (CLOMA) is a FEMA
letter commenting on whether a parcel of land or proposed structure would be inundated by the base flood
if built as proposed.

A CLOMR, CLOMR-F, or CLOMA does not constitute a building permit or approval. The authority to
approve projects and issue building permits lies with the local community and, in some instances, State
agencies.

On October 19, 2015, FEMA released a memorandum providing clarifying guidance on reviewing and
processing CLOMRs and CLOMR-Fs (FEMA, 2015b). Specifically, this memorandum clarified a
requestor's responsibilities for documenting ESA compliance when requesting CLOMRs and CLOMR-Fs.

FEMA requires the ESA compliance to be documented for all CLOMR and CLOMR-F applications prior
to issuing a comment. The CLOMR/CLOMR-F request will not be processed by FEMA until FEMA
receives this documentation. Unless FEMA is directly involved with the project's construction or funding
(e.g., through a FEMA grant), documentation of ESA compliance should be obtained without FEMA's
involvement.

For projects with Federal construction, funding, or permitting, before FEMA will issue a CLOMR or
CLOMR-F, documentation of a "No Effect" determination from the Federal action agency, a "not likely
to adversely affect” determination by the Federal action agency with concurrence from the United States
Fish and Wildlife Service (USFWS) and National Marine Fisheries Service (NFMS), collectively referred
to as the Services, or other approval from the Services is required.

For non-Federal actions, the CLOMR/CLOMR-F request will be processed by FEMA only after FEMA
receives documentation of compliance with the ESA from the requestor. For these projects, the requestor
must document that a "take"—meaning to harass, harm, pursue, hunt, shoot, wound, Kill, trap, capture, or
collect, or to attempt to engage in any such conduct—will not occur to threatened and endangered species
as a result of the project. If a project has the potential to "take" listed species, an Incidental Take Permit
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may be submitted with documentation showing that the proposed project is the subject, or is covered by
the subject, of the permit.

Notably, there were 628 CLOMRs and CLOMR-Fs issued in 2015 (FEMA, 2016c). FEMA reviewed
and categorized a sample of CLOMRs and CLOMR-Fs to estimate the ESA compliance burden for
communities and project proponents relating to the proposed private floodplain development for which a
CLOMR or CLOMR-F is sought. FEMA found "that in 46 percent (121/261) of the sample, no ESA-
listed species or designated critical habitat were present; in 43 percent (112/261) of the sample, ESA-
listed species or designated critical habitat were present, but there were no direct, indirect, or cumulative
adverse impacts; and in 11 percent (28/261), of the sample, ESA-listed species or designated critical
habitat were present,” and there were direct, indirect, or cumulative adverse impacts for which additional
ESA compliance measures were necessary (FEMA, 2015c).

1.3.2.6 Letter of Determination Review

A Letter of Determination Review (LODR) is an option available to a property owner to appeal a lender's
flood zone determination. The request can be made to FEMA, at a current cost of $80, jointly by a lender
and borrower within 45 days of the notice to the borrower that the building is located within the SFHA by
the lender. The LODR review process enables FEMA to verify whether the building's location was
correctly identified on the applicable FIRM. A successful LODR releases the lender from the statutory
obligation to require the purchase of flood insurance and identifies the building in a low to moderate flood
risk area. However, lenders retain the prerogative to require flood insurance absent the Federal
requirement, but as a regulatory safety and soundness measure. This process does not consider the
elevation of the structure above the flood level. It considers only the location of the structure relative to
the SFHA shown on the effective FIRM.

1.3.2.7 Data Dissemination

Under the NFIA, as amended, FEMA is required by Congress to identify flood-prone areas and to
subdivide these areas into flood risk zones to promote public awareness of the degree of hazard within
such areas, and to provide for the expeditious identification and dissemination of flood hazard
information (42 U.S.C. 8§ 4101). Typically, data dissemination includes publication of flood hazard data
on FEMA's website and distribution to communities when new flood hazard data becomes available.

1.3.2.8 Community Outreach, Training, and General Technical Assistance

FEMA encourages and promotes the NFIP by providing outreach, training, and technical assistance.
FEMA provides training through webinars and in person trainings to a wide stakeholder audience.
Technical assistance can include phone and other contacts with stakeholders, workshops, webinars, the
issuance of procedural guidance, development of technical publications, and responding to inquiries.

1.3.2.9 Mapping Standards, Policies, and Regulations

To assure accuracy and consistency nationwide, FEMA has established standards for flood map studies,
as well as the associated coordination and documentation activities. FEMA has also established product
specifications for FIS reports, maps, and related NFIP products. These standards are provided in FEMA
Policy FP 204-078-1: Standards for Flood Risk Analysis and Mapping (FEMA, 2013c). The product
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specifications are published as separate technical reference documents. These documents are available at
http://www.fema.gov/guidelines-and-standards-flood-risk-analysis-and-mapping. In addition, FEMA
provides supplemental guidance to support implementation of the standards. This guidance is a
recommended method to meet the standard. However, acceptable approaches are not limited to this
recommended method; mapping partners may use other methods to meet or exceed the standard.

FEMA's Guidelines and Standards Steering Committee (GSSC) oversees and manages the maintenance
and update process for FEMA's standards for flood map studies based on insights from internal and
external stakeholders, such as advisory groups. The GSSC will perform preliminary reviews and research
of proposed program enhancements to inform resource and staffing decisions, identifying appropriate
staff experts and estimating levels of effort. More information on FEMA's guidance and standards
maintenance update process can be found at https://www.fema.gov/guidelines-and-standards-flood-risk-
analysis-and-mapping.

FEMA also has a number of regulations establishing its process for identification of flood hazards (e.g.,
44 C.F.R. 88 64, 65, 67, 70, and 72). When changes to FEMA's mapping related regulations are received,
and determined to be appropriate to implement, FEMA must comply with a statutory process that would
be initiated to assess costs, determine impacts, and receive stakeholder input.

1.3.2.10 Depiction of Levees and Coastal Structures on FIRMs*0

FEMA does not certify, design, construct, permit, or otherwise approve levees, levee systems, or
floodwalls. However, FEMA has criteria that must be met before any levee, levee system, or floodwall
can be depicted on a FIRM as reducing the risk of the 1-percent-annual-chance flood, also referred to as
the base flood (criteria are found in 44 C.F.R. 8 65.10). To be depicted on a FIRM as providing
protection for the base flood, or accredited, the community or other party must provide FEMA with
specific data certified by a registered engineer or a Federal agency with responsibility for levee design
demonstrating the levee, levee system, or floodwall reduces the risk of the base flood. FEMA's review of
this data is "for the sole purpose of establish[ing] appropriate risk-zone determinations for NFIP maps"
and does not "constitute a determination or warranty by FEMA as to how a structure or system will
perform in a flood event.” FEMA only recognizes a levee, levee system, or floodwall that meets, and
continues to meet, the minimum design, operation, and maintenance criteria established in 44 C.F.R. §
65.10. These requirements must be satisfied before such a structure may be accredited and then mapped,
typically through the LOMR process, as reducing the risk of the 1-percent-annual-chance flood event (44
C.F.R. 88 65.10 and 65.2).

1.3.2.11 Zone A99 Determinations

Federal and State agencies, and communities, may design and build new levee systems, or they may
restore the flood risk-reduction capability of existing levee systems, to reduce flood risks in a particular
community or particular area of a State. When these types of projects meet certain milestones, a
community may choose to submit the appropriate data and documentation to FEMA and request an

10 Also covers levee accreditation.
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"adequate progress" determination. To establish eligibility for an "adequate progress determination,” the
community must show that:

e 100 percent of the total financial project cost of the completed flood control system has been
authorized;

e At least 50 percent of the total financial project cost of the completed flood control system has been
expended;

e At least 60 percent of the total financial project cost of the completed flood control system has been
appropriated,;

o All critical features of the flood control system, as identified by FEMA, are under construction, and
each critical feature is 50 percent completed as measured by the actual expenditure of the estimated
construction budget funds; and

e The community has not been responsible for any delay in the completion of the system (42 U.S.C. 8§
4014(e); 44 C.F.R. § 61.12).

If the community meets the above criteria and FEMA makes an adequate progress determination, FEMA
is statutorily required to change the zone designation to Zone A99 for the levee-impacted area by
updating the FIRM panels, typically by issuing a LOMR, and applying the flood insurance premium rates
that would be applicable when the project is completed (42 U.S.C. § 4014(e)). However, the mandatory
flood insurance purchase requirement is still in effect for areas receiving the designation change, and the
floodplain management criteria still apply to these areas (44 C.F.R. 8 60.3(f)).

1.3.2.12 AR Zone Determinations

Participating communities, as well as Federal and State agencies, may restore the flood protection and
risk reduction capability of existing levee systems to reduce flood risks in a particular community or
particular area of a State. When such projects involve restoration of a levee system that meet the criteria
in 44 C.F.R. § 65.14, a community may choose to submit the appropriate data and documentation to
FEMA and request that FEMA make a "flood protection restoration™ determination.

Zone AR is a flood insurance risk zone designation that may be used by FEMA to identify flood risk on a
FIRM in areas where a flood protection system (i.e., levee system) previously credited with providing
protection against the 1-percent-annual-chance or greater level of flood protection no longer provides that
level of protection (42 U.S.C. § 4014(f)).

A community may choose to submit data and documentation to request that FEMA issue a "flood
protection restoration™ determination and revise the affected FIRM to show the levee-impacted area
landward of the levee system as Zone AR when they are engaged in the process of restoring a flood
control system that was:

e Previously recognized as providing risk reduction to the 1-percent-annual-chance flood on an
effective FIRM, and

o Decertified by a Federal agency responsible for flood protection design or construction (44 C.F.R. §
65.14).
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If the community meets these requirements and FEMA makes a "flood protection restoration"
determination, FEMA is statutorily required to change the zone designation of the levee-impacted areas
by updating the FIRM panels, typically by issuing a LOMR, and applying the flood insurance premium
rates applicable to Zone AR. However, the mandatory flood insurance purchase requirement is still in
effect for areas receiving the zone designation change, and the floodplain management criteria still apply
to these areas. (44 C.F.R. 8 60.3(f))

1.3.3 Flood Insurance

Since its enactment in 1968, the NFIA has made flood insurance available to property owners or lessees
in communities that participate in the NFIP. Through the NFIP, property owners in participating
communities are able to insure their property against future flood losses. The risk zones shown on the
FIRMs are the basis for the establishment of premium rates for flood coverage offered through the NFIP.

As originally established, the NFIA authorized FEMA to provide subsidized flood insurance for existing
buildings or buildings built prior to the community's first FIRM (generally referred to as "pre-FIRM
buildings™). Notably, flood insurance for new development has never been subsidized by the NFIP
(subject to the very limited, short-term exceptions established in 42 U.S.C. § 4014(e)-(f)).

However, subject to the very limited, short-term statutory exceptions referenced above, FEMA must
apply actuarial rates to all buildings constructed, or substantially damaged or improved, on or after the
effective date of the initial FIRM for the community or after December 31, 1974, whichever is later
(generally referred to as "post-FIRM buildings") (42 U.S.C. §8§ 4014(a)(1), 4015(b)).

As discussed above, with the passage of the BW-12 and HFIAA, FEMA is required to phase out the
subsidies on pre-FIRM properties. Some subsidies must be phased out immediately, some will be phased
out at a rate of 25 percent premium rate increases per year, and the rest will be phased out at a rate of 5
percent to 15 percent premium rate increases per year. Accordingly, when this phase out is completed,
FEMA will not offer subsidized flood insurance for either new or existing floodplain development
(subject to certain limited, short-term statutory exceptions).

1.3.3.1 Administer Write-Your-Own Program

FEMA's Write-Your-Own (WYO) Program allows participating property and casualty insurance
companies to write and service NFIP flood insurance policies in their own names. The WYO Program,
which is currently found in 44 C.F.R. Part 62, Subpart C, is a cooperative undertaking of the insurance
industry and FEMA. The WYO insurers retain an expense allowance (which includes agents'
commissions) and remit the remaining premium to the Federal government. The WYO insurers pay flood
losses and loss adjustment expenses based on a fee schedule. Both are paid through the regulated access
of Federal funds; the WY O companies do not pay flood losses or loss adjustment expenses out of their
own funds. In addition, under certain circumstances, reimbursement for litigation costs, including court
costs, attorney fees, judgments, and settlements, are paid by FEMA based on documentation submitted by
the WYO insurers.
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1.3.3.2 Develop and Publish Flood Insurance Rate Tables

The development of insurance rate tables is based on insurance risk calculations and the predicted damage
to a specific building type in a specific hazard area. The type and elevation of a building, along with the
hazard zone that the building is located in, will determine the flood insurance premium rate. The
publication of insurance premium rate tables is an administrative action that includes application of the
already-implemented premium rate increases required by BW-12 and HFIAA, such as:

o Immediate removal of subsidies for lapsed policies that are reinstated; and
e Setting premium rates for certain properties newly mapped into the SFHA at the same rate as
Preferred Risk Policies, after which full risk rates will be phased in.

1.3.3.3 Application of Reserve Fund Assessment HFIAA Surcharge, and Federal
Policy Fee

As described in Section 1.1.1, FEMA, or the WYO companies on FEMA's behalf, apply a Reserve Fund
Assessment and a HFIAA-imposed surcharge on NFIP policies. Additionally, as authorized by the NFIA,
FEMA imposes a Federal Policy Fee on all policies, which is a flat charge that the policyholder must
pay on each new or renewal policy to defray certain administrative expenses incurred in carrying
out the NFIP.

1.3.3.4 Flood Insurance Policy Administration

FEMA, or the WY O companies on FEMA's behalf, issue, sell, renew, process refunds, and process
appeals for NFIP flood insurance policies. Policies are rated based on the published insurance premium
rate tables for specific building types and flood hazard areas. Flood insurance is available to property
owners and lessees in communities that participate in the NFIP. Flood insurance is typically provided
once construction has been completed on an insurable structure.

1.3.3.5 Educate Insurance Agents/Educate and Certify Claims Adjusters

Property owners and lessees in NFIP participating communities typically acquire flood insurance through
local insurance agents, who service the flood insurance policy. If there is a loss on the policy, a claims
adjuster, typically an independent contractor will adjust the claim. FEMA provides education to
insurance agents and claims adjusters on topics related to selling, issuing, renewing, processing premium
refunds for, and adjusting the claims of NFIP flood insurance policies, as well as other flood insurance-
related topics.

1.3.3.6 Adjust/Pay Loss Claims

When a loss is reported, FEMA and the WYO companies, based on the recommendations of the claims
adjusters, must determine the amount of damage to the buildings and/or contents, whether or not the
damage was caused by flooding, and the appropriate payout under the insurance policy.
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1.3.3.7 General Technical Assistance

FEMA provides general technical assistance on insurance related topics as needed to agents, WYO
companies, adjusters, policyholders, and other stakeholders. This technical assistance can include
bulletins, guidance, webinars, and responding to inquiries.

1.3.3.8 Marketing

FEMA has a public marketing campaign through FloodSmart to educate the public on the risk of flooding
and the availability of flood insurance through the NFIP. Information about the campaign can be found at
https://www.floodsmart.gov.

1.4 ACTIONS NOT INCLUDED AS PART OF NFIP IMPLEMENTATION

Floodplain development is not an action under the NFIP. Floodplain development is not authorized,
funded, or carried out by FEMA pursuant to the NFIP, nor does the NFIP encourage such floodplain
development to occur. FEMA has no role in the issuance, denial, or enforcement of individual permits,
nor does it have the land use authority necessary to prescribe the types of development that may take
place in the floodplain. As discussed above, the NFIP was designed so that floodplain management
would be carried out at the State and local levels, where land use authority resides. The community
regulates floodplain development through locally issued floodplain development permits. The
community has the authority to issue or deny floodplain development permits. Likewise, the community
monitors compliance and enforcement of individual permits. Therefore, private floodplain development
and the issuance, denial, and enforcement of individual permits are not actions taken under the NFIP.

1.5 STATUTORY AND REGULATORY FRAMEWORK

1.5.1 National Environmental Policy Act

FEMA is preparing this NPEIS in accordance with NEPA, the Council on Environmental Quality's (CEQ)
NEPA Implementing Regulations (40 C.F.R. 88 1500-1508), and FEMA's NEPA procedures (Directive
108-1: Environmental Planning and Historic Preservation Responsibilities and Program Requirements
and Instruction 108-1-1: Instruction on Implementation of the Environmental Planning and Historic
Preservation Responsibilities and Program Requirements) hereinafter referred to as Directive and
Instruction. FEMA has determined that the NEPA analysis for the Alternatives should be conducted at a
nationwide programmatic level. A programmatic environmental document, such as this NPEIS, is
prepared when an agency is proposing to carry out a broad action, program, or policy.

FEMA has determined that the decision on the future program modifications to the NFIP included in the
Alternatives discussed below is a proposed Federal action requiring preparation of a NPEIS. This NPEIS
fulfills FEMA’s requirements under NEPA to consider potential environmental impacts of the
Alternatives and assists in the decision-making process on future program modifications to the NFIP.

1.5.2 Tiered Analysis

As stated above, a programmatic environmental document, such as this NPEIS, is prepared when an
agency is proposing to carry out a broad action, program, or policy (40 C.F.R. § 1502.4(b)). As described
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in the CEQ guidance entitled Effective Use of Programmatic NEPA Reviews, in cases where a policy,
plan, or program analysis identifies, but does not provide sufficiently in-depth analysis for potential future
actions, then subsequent analyses are appropriate and referred to as "tiered" analyses (CEQ, 2014).
"Programmatic NEPA reviews assess the environmental impacts of proposed policies, plans, programs, or
projects for which subsequent actions will be implemented either based on the Programmatic
Environmental Assessment [PEA] or Programmatic Environmental Impact Statement [PEIS], or based on
subsequent NEPA reviews tiered to the programmatic review..." (CEQ, 2014).

The subject of this Final NPEIS is the NFIP, and since it is an ongoing program, and not a new program,
there are many possible changes to the program that can and will be made and for which additional NEPA
analysis is needed. This NPEIS provides a baseline analysis of the environmental impacts of the NFIP, as
well as the impacts of implementing certain changes required by BW-12 and HFIAA and demonstrating
compliance with the ESA.

While the program changes included in this NPEIS are currently ripe for NEPA analysis, there are other
program changes that will be made to the NFIP in the future that are not addressed by this NPEIS and for
which a tiered NEPA analysis may be appropriate. Such program changes may include, but are not
limited to, legislative changes, including legislative changes associated with a bill to reauthorize the
NFIP, program changes made to implement the recommendations of the TMAC, program changes
resulting from the National Marine Fisheries Service's recommendations in its Biological Opinion on the
implementation of the NFIP in Oregon, or program changes to implement reasonable and prudent
alternatives recommended in future biological opinions.

1.5.3 Integration of Other Environmental Laws and Regulations

According to CEQ regulations (40 C.F.R. § 1500.4(k) and 40 C.F.R. 8 1502.25), NEPA requirements
should be integrated with "other planning and environmental review procedures required by law or by
agency so that all such procedures run concurrently rather than consecutively.” The NEPA process does
not replace the procedural or substantive requirements of these laws or regulations. Rather, it addresses
them collectively so that decision makers have a comprehensive view of the major environmental issues
and requirements associated with each alternative.

As a result, an agency's decision on whether to proceed with an action would occur within the context of
numerous environmental laws, including the ESA (see Section 3.7.2.2), implementing regulations, and
Executive Orders (EO) that establish standards and provide guidance on environmental and natural
resources management and planning. A list of regulations, laws, and EOs that may apply to the
Alternatives are presented by resource in Chapter 3 and included in Appendix A.

1.6 INTERAGENCY AND PUBLIC INVOLVEMENT

1.6.1 Interagency Coordination

FEMA is the lead Federal agency in preparing this analysis. Cooperating agencies, as defined by the
CEQ, include any Federal agency that has jurisdiction by law or special expertise with respect to any
environmental impact involved in proposed legislation, a proposed action, or reasonable alternative (40
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C.F.R. § 1508.5). A cooperating agency assists the lead Federal agency by participating in the NEPA
process and typically has some responsibilities for the review of impacts related to its jurisdiction or
special expertise. The United States Environmental Protection Agency (EPA) formally accepted the
responsibility of a cooperating agency to provide subject matter expertise in the review of this NPEIS.

1.6.2 Public Involvement

FEMA encourages public participation in the NEPA process. Public involvement allows for full and fair
discussion of significant environmental impacts and complies with NEPA, CEQ regulations, and FEMA’s
Directive and Instruction. The purpose of public involvement under NEPA is to provide open
communication between FEMA and the public. Consideration of the views and information of all
interested persons promotes open communication and enables better decision-making. All agencies,
organizations, and individuals with an interest in the NFIP are encouraged to participate in the NEPA
public participation process.

FEMA provided several opportunities for public involvement during the preparation of this NPEIS. This
section provides an overview of the scoping process and comments received. Scoping is the first phase of
the NEPA analysis process and is intended to give interested parties the chance to comment on the
alternatives and offer suggestions about the issues to be considered in an environmental impact statement
analysis. FEMA encouraged interested Federal, State, and local agencies; Native American Tribes;
private-sector organizations; and the public to participate in the scoping process. Scoping identifies
relevant issues early in the NEPA process and helps ensure that the alternatives are thoroughly developed.

FEMA published several notices in the Federal Register (FR) and notified thousands of Federal, State,
and local government officials; non-governmental organizations; and the public about the scoping
opportunities. In addition, FEMA developed a project website to disseminate information to the public;
the project website is available at http://www.fema.gov/programmatic-environmental-impact-statement.
Throughout the NPEIS development process, the public can obtain information on the status of the
NPEIS through the project website. Interested parties may request to be added to the email distribution
list at NFIP-Programmatic-EIS@fema.dhs.gov.

FEMA has conducted a variety of in person meetings, virtual webinars, and public notifications to solicit
input on the issues, concerns, and alternatives related to the NFIP. During these outreach activities,
FEMA accepted verbal and written comments.

FEMA held an NFIP Listening Session on November 5-6, 2009, in Washington, DC. The goals of the
listening session were to engage invited stakeholders to discuss key issues facing the program, identify
common understandings between groups, and document the diversity of opinions concerning the optimum
implementation of the NFIP. The two-day listening session included breakout sessions attended by more
than 170 participants composed of representatives from Federal, tribal, State, and local governments; non-
governmental organizations; and the private sector. In addition, FEMA accepted written comments until
January 31, 2010, via http://regulations.gov, to allow the public to submit comments for inclusion in
future analysis efforts. The session resulted in nearly 1,500 comments and recommendations from
stakeholders. FEMA reviewed the comments received, which culminated in a report titled Content
Analysis of Breakout Session Comments (FEMA, 2010a).
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FEMA formally established the NFIP Reform Working Group in March 2010 to lead a multi-phase
participatory process designed to review, rethink, and reform the NFIP. Consisting of a cross-section of
FEMA's NFIP staff, this internal working group incorporated the recommendations and themes resulting
from the NFIP Listening Session and web comments to guide the NFIP reform effort. In May 2010, the
NFIP Reform Working Group released a final report titled NFIP Reform: Phase 11 Report (FEMA,
2010b).

The NFIP Reform Working Group reviewed a comprehensive body of work on the NFIP, including
reports by the Government Accountability Office (GAQ), the Congressional Research Service, and the
DHS Office of the Inspector General; testimony before Congressional committees; proceedings of various
policy meetings; policy papers published by industry, advocacy groups, and professional associations;
and scholarly works. In addition, FEMA reached out to other Federal agencies for input. For example,
FEMA solicited ideas from a number of different Federal agencies through the Federal Interagency
Floodplain Management Task Force, a group of 12 Federal agencies brought together to promote the
health, safety, and welfare of the public by encouraging programs and policies that reduce flood losses
and protect the environment.

Based on this research and stakeholder input, the NFIP Reform Working Group drafted a number of
policy options for deliberation and public comment. In December 2010, FEMA held two public meetings
and initiated a public comment period to solicit input from stakeholders on the policy options. Public
input from these efforts served as a source for refining the policy alternatives. Over 150 stakeholders
attended the public meetings, and FEMA received 84 additional comments on specific policy options.

1.6.3 Public Notification

Development of the NFIP NPEIS began with publication of the Notice of Intent in the Federal Register
on May 16, 2012 (77 FR 28891-28893) (Docket ID FEMA-2012-0012). FEMA received 39 comments.
Due to the extenuating circumstances caused by the passage of BW-12, interested parties requested an
extension of the initial comment period. FEMA reopened the comment period for submitting public
comments from July 16, 2012, through October 9, 2012 (77 FR 50706). Two additional comments were
received. Commenters included Federal, State, and local agencies; environmental organizations; and
individual citizens.

On March 25, 2014, FEMA published a notice in the Federal Register (79 FR 6525) to publicize the dates
of three public scoping webinars. The virtual webinars were held on April 22, 2014 (2:00 to 4:00 p.m.
Eastern Standard Time [EST]), and May 13, 2014, and May 20, 2014 (4:00 to 6:00 p.m. EST). These
webinars informed the public about the NFIP NPEIS and allowed interested parties to provide comments
on the project.

On April 7, 2017, FEMA published a Notice of Availability (NOA) of the Draft NPEIS and notice of
public meetings in the Federal Register (82 FR 17023-17025). FEMA distributed email announcements
to (1) interested parties who expressed interest in the NPEIS from scoping meetings or commented during
the scoping period; (2) FEMA’s Tribal Listserv; and (3) Congress and congressional staff via
Congressional Affairs. The public meetings and webinars were also announced in FEMA Bulletin, a
weekly online newsletter distributed via email to over 57,000 email recipients and available on the
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FEMA.gov Web site at https://www.fema.gov/fema-bulletin. Announcements were published on a
weekly basis via the FEMA Bulletin until the comment period closed. Publication of the NOA and Draft
NPEIS included a 60-day public comment period that ended June 6, 2017.

1.6.4 Scoping Meetings

As described in Sections 1.6.2 and 1.6.3, in addition to the public meetings held in support of the NFIP
Reform Effort, FEMA conducted three public webinar meetings held on April 22, May 13, and May 20,
2014. Each of the virtual webinar meetings started with a project overview presented by the FEMA NFIP
NPEIS Program Manager. This presentation included a discussion of the following: the history of the
NFIP; the NFIP as it is today; alternatives under consideration, and the NEPA process. After the
presentation, the webinar allowed for a comment period where attendees could provide verbal comments.

Over 100 people registered to attend one of the three webinars. Sixty-five people participated in the
webinar meetings with 12 individuals providing verbal comments for FEMA's consideration.
Additionally, FEMA received written comments from seven individuals and organizations and three
comments via telephone. In addition, interested members of the National Association of Flood and
Stormwater Management submitted six verbal comments on May 7, 2014. FEMA also held a cooperating
agency teleconference meeting with EPA staff on May 29, 2014; EPA staff provided 10 verbal comments.

1.6.5 Public Meetings

With FEMA's publication of the Draft NPEIS NOA on April 7, 2017, FEMA announced the schedule for
six public meetings and three webinar meetings held in April and May 2017. The in person public
meetings were held in Brooklyn, NY (April 20, 2017); New Orleans, LA (April 25, 2017); Fort
Lauderdale, FL (April 27, 2017); Portland, OR (May 10, 2017); Kansas City, MO (May 17, 2017); and
Washington, DC (May 19, 2017). The webinars were held on April 19, April 26, and May 9, 2017. Each
of the meetings and webinars started with a project overview presented by the FEMA NFIP NPEIS
Program Manager. The presentation included a summary of the NEPA process, the history of the NFIP,
proposed alternatives, and potential impacts to environmental resources areas, and included an
opportunity for attendees to provide written or verbal comments. A total of 35 people attended the NFIP
Draft NPEIS in person meetings or webinars. FEMA received 31 comments during the 60-day comment
period.

1.6.6 Agency and Public Comments

FEMA reviewed and considered the content of all comments received on the Draft NPEIS. The main
comment themes are provided below:

e Comments regarding FEMA's land use authority and its legal authorities generally;

o Comments related to FEMA's relationship to private floodplain development and its impacts;

e Comments related to addressing climate change and impacts from climate change;

e Statements about the need to conduct Section 7 consultation for the actions proposed in the NFIP
Draft NPEIS;
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e Suggestions for additional program changes the NFIP should make, such as changes to FEMA's
mapping program, changes to FEMA's floodplain management criteria to include energy efficiency
requirements, incorporation of additional ESA compliance measures, and implementation of the
TMAC recommendations;

e Statements in support of or against the proposed alternatives; and

e Comments about how the NPEIS and/or implementation of the alternatives analyzed in the NPEIS
affect implementation of the Reasonable and Prudent Alternative in the Oregon Biological Opinion.

All meeting materials, including the Federal Register notice and presentation for the Draft NPEIS, are
included in Appendix B. Publication of the Draft NPEIS included a 60-day public comment period.
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ABBREVIATIONS AND ACRONYMS

ACRONYM ‘ DEFINITION
BFE Base Flood Elevation
BW-12 Biggert-Waters Flood Insurance Reform Act of 2012
CACs Community Assistance Contacts
CAP-SSSE Community Assistance Program — State Support Services Element
CAVs Community Assistance Visits
CEQ Council on Environmental Quality
C.F.R. Code of Federal Regulations
EIS Environmental Impact Statement
EMI Emergency Management Institute
ESA Endangered Species Act
FEMA Federal Emergency Management Agency
FIRM Flood Insurance Rate Map
HFIAA Homeowner's Flood Insurance Affordability Act of 2014
IPaC Information, Planning, and Consultation System
LOMC Letter of Map Change
LOMR Letter of Map Revision
LOMR-F Letter of Map Revision Based on Fill
NEPA National Environmental Policy Act of 1969
NFIP National Flood Insurance Program
NMFS National Marine Fisheries Service
NOI Notice of Intent
NPEIS Nationwide Programmatic Environmental Impact Statement
OIRA Office of Information and Regulatory Affairs
OMB Office of Management and Budget
P. Law Public Law
SFHA Special Flood Hazard Area
TMAC Technical Mapping Advisory Council
U.S.C. United States Code
USFWS U.S. Fish and Wildlife Service
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2 DETAILED DESCRIPTION OF ALTERNATIVES
2.1 INTRODUCTION

The National Environmental Policy Act of 1969 (NEPA) requires that any agency proposing a major
Federal action (as defined at 40 Code of Federal Regulations [C.F.R.] § 1508.18) must consider a range of
reasonable alternatives. Evaluation of alternatives broadens the scope of reasonable approaches to
achieving the stated purpose and helps an agency avoid unnecessary impacts by analyzing reasonable
options for achieving the purpose of, and need for, the action. To warrant detailed evaluation, an
alternative must be reasonable. Alternatives concerning future program modifications to the National
Flood Insurance Program (NFIP) must meet essential technical and economic requirements, comply with
governing standards and regulations, and meet the Federal Emergency Management Agency's (FEMA)
purpose and need (see Section 1.2). Identifying and analyzing alternatives is an essential part of the
NEPA decision-making process. As part of the alternatives analysis, preliminary alternatives are
identified. These alternatives are then screened against the project purpose and need, and other criteria.
Some alternatives are eliminated from further consideration, and the remaining alternatives are carried
forward for additional study.

2.2 DESCRIPTION OF THE ACTION AREA

The Action Area for this Nationwide Programmatic Environmental Impact Statement (NPEIS) is the limit
of the jurisdictional boundaries of the NFIP participating communities, including those areas in the
United States and its territories designated as Special Flood Hazard Areas (SFHAS) on a Flood Insurance
Rate Map (FIRM) under the NFIP. The FEMA-mapped SFHA is the area where the NFIP's floodplain
management regulations must be enforced in participating communities (FEMA, 2011). The SFHA is
defined as "the land within the floodplain subject to a 1 percent or greater chance of flooding in any given
year," often referred to as the 100-year floodplain (44 C.F.R. § 59.1).

2.3 PROGRAM CHANGES TO THE NFIP (PROPOSED ALTERNATIVE)

Potential program changes to the NFIP are included in all or some of the alternatives laid out in Section
2.4 (other than the No Action Alternative). Some of these potential changes are the result of recent
legislation amending the NFIA. Other potential program changes were developed to comply, or
demonstrate compliance, with the requirements of Section 7 of the Endangered Species Act (ESA),
discussed in Section 3.7.2.2. Section 2.3 describes these potential program change elements of the
Alternatives in detail. These potential program changes are then referenced, in summary format, in
Section 2.4.

2.3.1 Elements of the Alternatives Resulting from Recent Legislation

On July 6, 2012, Congress passed Biggert-Waters Flood Insurance Reform Act of 2012 (BW-12)
requiring FEMA to make a number of changes to the administration of the NFIP. Key provisions of the
legislation include the requirement to phase out subsidies for certain pre-FIRM properties, the
establishment of a Reserve Fund, and the creation of the Technical Mapping Advisory Council (TMAC)
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to develop recommendations for FEMA's flood mapping program (Public Law [P. Law] 112-141). Some
elements of the program changes discussed in the Alternatives—specifically the premium rate increases
and the monthly installment plans—are included because they are legislatively required by BW-12 and
Homeowner's Flood Insurance Affordability Act of 2014 (HFIAA).

Key provisions of the BW-12 legislation require phasing out subsidies for certain pre-FIRM properties.
The pre-FIRM properties for which subsidies will be phased out include non-primary residences, business
properties, severe repetitive loss properties, substantially damaged properties, substantially improved
properties, and properties for which the cumulative claims payments exceed the fair market value of the
property. As of 2013, FEMA began phasing in full risk rates for pre-FIRM non-primary residences,
severe repetitive loss properties (1-4 family residences), and properties where the cumulative claims
payments exceed the fair market value of the property. BW-12 mandates that the premium rates on these
properties be increased by 25 percent each year until full risk rates are achieved.

Additionally, BW-12 requires FEMA to establish an option for non-escrowed policyholders (i.e., for the
most part, policyholders not subject to the mandatory purchase requirements) to pay flood insurance
premiums through an installment plan.*

On March 21, 2014, President Obama signed into law the HFIAA removing some of the provisions, not
included in the above discussion on BW-12, and requiring the phase out of subsidies on pre-FIRM
properties. However, HFIAA also required a phase out of subsidies on all pre-FIRM properties (not
otherwise addressed by the BW-12 premium rate increase provisions) at a rate of no less than 5 percent,
and no more than 15 percent, premium rate increases per year, with no individual policy exceeding an 18
percent premium rate increase. FEMA has already begun phasing out these subsidies,? and it is expected
that the subsidies on pre-FIRM properties will likely be phased out within the next 10 to 20 years. (P.
Law 113-89)

2.3.2 Elements of the Proposed Alternative Designed to Comply with Section
7(a)(1) of the Endangered Species Act (ESA)

2.3.2.1 FEMA'’s Responsibilities under Section 7(a)(1) of the ESA

Some elements of the proposed alternatives—specifically, the Proposed ESA Regulatory Changes and the
ESA Guidance—were developed by FEMA in compliance with the ESA Section 7(a)(1) requirement to
utilize its authorities to further the purposes of the ESA through program changes to conserve listed
species and designated critical habitat. In identifying these changes to the NFIP, FEMA looked to the
limitations of its current legal authorities and jurisdiction as guideposts for determining what is possible
within these narrow constraints. As stated above, the power to regulate development in the floodplain,
including approving and denying permits, inspecting property, and citing violations requires land use

! This provision was amended by Section 11 of HFIAA to require implementation of a "monthly" installment plan
payment option.

2 While typically an action that has already been implemented would not be appropriate for inclusion in a NPEIS,
FEMA chose to include such actions because (a) the implementation of the subsidy phase out will be a 10 to 20
year process, so this action will not be completely implemented for many years to come; and (b) FEMA may need
to update its regulations to reflect the new rules for establishing premium rates.
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authority. The regulation of land use falls under the State's police powers, which the Constitution
reserves to the States, and the States delegate down to their respective political subdivisions. FEMA's
role under the NFIP is limited to enrolling communities in the NFIP; setting the minimum floodplain
management criteria; providing programmatic monitoring and oversight, and providing technical
assistance to ensure that communities are complying with the NFIP program requirements and enforcing
program requirements when there are issues of programmatic non-compliance by a participating
community. FEMA cannot, either directly through the mechanism of the NFIP or indirectly through the
NFIP-participating communities, impose restrictions or prohibitions on the types of floodplain
development that are allowed in the floodplain, the amount of development that is allowed in the
floodplain, the uses of land that are allowed in the floodplain, or any other general land use restriction that
is under State or local land use authority. FEMA determined that the area of discretionary authority in
which it could have a significant positive impact, in terms of furthering the purposes of the ESA, is by
establishing the minimum floodplain management criteria.

Before discussing the details of the proposed changes, it is important to note at the outset that although
these proposed program modifications would include modifications or clarifications to the minimum
floodplain management criteria applicable to all NFIP participating communities in furtherance of
FEMA's responsibilities under Section 7(a)(1) of the ESA, this does not constitute a shift of FEMA's
Section 7 responsibilities onto the communities. As stated above, FEMA is required under ESA Section
7(a)(1) to utilize its authorities in furtherance of the purposes of the ESA through program changes to
conserve listed species and designated critical habitat. Any changes FEMA makes to the NFIP in
compliance with this requirement will necessarily involve changes for the communities participating in
the NFIP and implementing the program requirements. Communities participating in the NFIP are
required to implement and enforce the minimum floodplain management criteria. If FEMA makes
changes to those criteria in compliance with its responsibilities under Section 7(a)(1) of the ESA,
participating communities are required to implement and enforce those criteria as revised. As explained
throughout this document, there are limitations on what FEMA may lawfully prescribe as part of the
minimum floodplain management criteria, but FEMA does have sufficient legal authority to include an
ESA-related performance standard in the criteria.

It is also important to note that FEMA does not intend, through these program changes, to supplant the
ESA. While the program modifications proposed in this section would support ESA compliance and
further the conservation goals of the ESA, compliance with the new program requirements does not
obviate the need for private floodplain development to comply with the ESA.

2.3.2.2 Description of Proposed Program Modifications

In determining what program changes could be made to the minimum floodplain management criteria,
FEMA used the existing program structure and legal authorities of the NFIP. Because FEMA has no land
use authority, and no ability under the constitution or the NFIA to establish prescriptive land use
regulations, the floodplain management criteria are essentially performance standards. FEMA cannot
require the communities to prohibit development in the SFHA,; it can only place certain flood risk
reduction-related conditions on how that development should be carried out to reduce the risk of flood.

Page 2-3



National Flood Insurance Program
Final Nationwide Programmatic Environmental Impact Statement September 2017

Accordingly, as with all other minimum floodplain management criteria, any new criteria would have to
be structured as mandatory performance standards. These new criteria would be implemented, monitored,
and enforced in the same manner as the other performance standards in the NFIP floodplain management
criteria. This includes the development and implementation of guidance to instruct communities as to
how the performance standard can or should be met.

Thus, FEMA developed a draft rule that would include a revision to the minimum floodplain management
criteria at 44 C.F.R. § 60.3(2)(2) to include an ESA-related performance standard. This standard requires
participating communities to assess and mitigate the adverse impacts of development taking place in the
SFHAs of participating communities on ESA species and designated critical habitat, including the natural
and beneficial functions of floodplains that support such species and habitat. FEMA hoped to be able to
incorporate this standard into the minimum floodplain management criteria at 44 C.F.R. § 60.3.

However, because U.S. Fish and Wildlife Service (USFWS) and National Marine Fisheries Service
(NMFS), collectively referred to as the Services, have already non-concurred on this draft rule, FEMA
developed an alternative approach that would utilize existing regulatory authority—specifically the
requirement in 44 C.F.R. 8 60.3(a)(2) that the community must ensure compliance with applicable
Federal and State laws as a condition of any floodplain development permit—to achieve the same end.
This requirement would be implemented through policy changes and clarifying guidance. Regardless of
which of these approaches is used—either the Proposed ESA Regulatory Changes or the "ESA
Guidance"—FEMA would implement a requirement on participating communities to document and
ensure that any adverse impacts to ESA-listed species and designated critical habitat that may occur as a
result of their permitted development in the SFHA have been assessed and appropriately addressed.® The
specific details of these program modifications are discussed below.

Under Alternatives 3 and 4 below, FEMA would utilize new (Alternative 3/Proposed ESA Regulatory
Changes) or existing (Alternative 4/ESA Guidance) performance standards to require NFIP-participating
communities, through the community's floodplain development permitting process, to ensure and
document that any adverse impacts (direct, indirect, cumulative) caused by the proposed floodplain
development to ESA-listed species and their habitat will be assessed and appropriately addressed. These
two approaches are laid out in detail below.

a) New ESA-Related Performance Standard Approach (Alternative 3/Proposed ESA Regulatory
Changes) — Under this approach, FEMA would establish a new performance standard requiring
communities obtain and maintain documentation that any adverse impacts caused by proposed
development in the SFHA to ESA-listed species and designated critical habitat, including the natural
and beneficial functions of floodplains that support such species and habitat, will be mitigated to the
maximum extent possible. Under this approach, the participating communities' responsibilities would
include:

— Obtaining and maintaining documentation that for all floodplain development in the community,
the potential for impacts to ESA-listed species and designated critical habitat, and the natural and

3 Project proponents, developers, and/or communities are required by the ESA to conduct Section 9 consultation
with the Services, and to obtain Section 10 permits as necessary. This is an existing requirement under the ESA.
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beneficial functions of floodplains that support such species and habitat, have been assessed and
any potential adverse impacts have been identified and assessed.

— If potential adverse impacts to ESA-listed species and designated critical habitat, and the natural
and beneficial functions of floodplains that support such species and habitat, were identified,
communities would be required to obtain and maintain documentation that these impacts will be
mitigated to the maximum extent possible.

— Ensuring that required mitigation is undertaken in the following order (unless the Services
approve a different order of mitigation): Avoidance, Minimization, and Restoration or
Appropriate Compensation.

— Obtaining and maintaining documentation that either (a) the Services (whichever branch, or both,
has jurisdiction over the relevant species) have been given an opportunity to review the proposed
project or (b) the Services have waived that opportunity to review in writing. Specifically, the
community must provide the Services an opportunity to review projects with the potential to
adversely impact ESA-listed species and designated critical habitat and provide recommendations
for mitigating any adverse impacts. The Services may issue a written waiver of this review
opportunity for any proposed project, group of projects, project types, etc. The Services could
also waive their opportunity to review for groups of projects meeting certain conditions (e.g.,
conservation recommendations).

— In this alternative, communities can satisfy the mitigation requirements of this performance
standard through a Section 10 incidental take permit, or a Section 7 Incidental Take Statement
obtained through another Federal agency, or any other Services-approved mitigation measures.

As with all other minimum floodplain management criteria, the new performance standard would
be mandatory, but the community and/or project proponent would determine how to meet the
performance standard. When FEMA rolls out new floodplain management criteria, it typically
does so through the issuance of a floodplain management guidance and/or technical bulletin. For
this proposed change, FEMA would, alone or in coordination with the Services, develop guidance
to communicate the steps communities and project proponents should take to assess and mitigate
potential adverse impacts on ESA-listed species and designated critical habitat and how to
document these activities. The Guidance would explain the new ESA-related performance
standard and the steps required for compliance. If needed, FEMA may issue a Technical Bulletin
that explains the more technical aspects of compliance with the new policy and/or guidance.

As with existing floodplain management criteria, FEMA will continue to offer technical
assistance and training, upon request, through existing and expanded programmatic touch points
(e.g., Community Assistance Contacts [CACs] and Community Assistance Visits [CAVs] [see
Section 1.3.1.5], technical assistance requests [see Section 1.3.1.4], webinars, meetings with the
public and/or the community as part of the Risk MAP process [see Section 1.3.2.3], etc.). FEMA
will also provide State-led technical assistance and outreach through the Community Assistance
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Program — State Support Services Element (CAP-SSSE) Cooperative Agreements with States and
territories. Additionally, FEMA will sponsor training sessions at the Emergency Management
Institute (EMI) and/or field deployed courses (see Section 1.3.1.4). FEMA expects to provide a
comprehensive and robust technical assistance and outreach campaign related to the proposed
modifications to the mapping and floodplain management aspects of the program. This outreach
would be directed to all NFIP stakeholders, but particularly States and participating communities,
and would include Best Management Practices, guidance, tools, Model Ordinances, compliance
checklists, etc.

FEMA would monitor and enforce the new performance standard using existing processes (i.e.,
CAVs and CACs). The guidance discussed above would provide options for complying with
standard. A participating community's adherence to specific guidance in issuing floodplain
development permits would ensure compliance with the new ESA-related performance standard
in the floodplain management criteria. If the guidance was not adhered to with respect to a
floodplain development permit or permits, the community must demonstrate that compliance with
the new performance standard in the floodplain management criteria was still achieved despite
non-adherence with the guidance.

In lieu of documentation demonstrating compliance with the proposed guidance, communities
and/or project proponents may also submit documentation of compliance with Services’
recommendations issued pursuant to a consultation involving another Federal agency under
Section 7 of the ESA, a habitat conservation plan developed under Section 10 of the ESA,
coordination required by the new performance standard, or any other process deemed acceptable
to FEMA and the Services.

b) Existing Performance Standard Approach — Under this approach, FEMA would utilize the existing

performance standard in 44 C.F.R. § 60.3(a)(2) to implement a new policy/procedure requiring
communities to obtain and maintain documentation that private floodplain development was
undertaken in compliance with the ESA. Under this approach, the participating communities' have
the following responsibilities:

Obtaining and maintaining documentation, with respect to any proposed development in the
SFHA, indicating whether any ESA-listed species and designated critical habitat are located in
the project area and, if so, the potential impacts of the proposed development on those ESA-listed
species and designated critical habitat.

If potential adverse impacts to ESA-listed species and designated critical habitat were identified,
the community would be required to obtain and maintain documentation that the community
and/or project proponent coordinated with the Services (either branch, or both, as appropriate).

If it is determined, after coordination with the appropriate branch(es) of the Services, that the
identified adverse impact could effect a "take" of ESA species, the community would be required
to obtain and maintain documentation that, with respect to the proposed development, an
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Incidental Take Permit has been obtained pursuant to ESA Section 10 or a Section 7 consultation
has been completed by another Federal agency.

As with other guidance clarifying the requirements of the minimum floodplain management
criteria, the ESA Guidance would indicate what communities and/or project proponents must do
to comply with the performance standard and also offer options for how to comply. When FEMA
rolls out floodplain management program clarifications, it typically does so through the issuance
of a floodplain management guidance and/or a technical bulletin. FEMA would seek to work
with the Services to develop guidance to communicate the steps communities and project
proponents should take to assess potential adverse impacts on ESA species and critical habitat,
and how to document these activities. The Guidance would explain the new requirements and the
steps required for compliance. Because the Services have already developed guidance on
mitigating adverse impacts as part of the development of a Habitat Conservation Plan pursuant to
Section 10 of the ESA, FEMA would not develop any guidance on mitigation of impacts under
the Existing Performance Standard Approach unless the Services identified a need for such
guidance. In that case, FEMA would, in coordination with the Services, undertake the
development of such guidance as a further Section 7(a)(1) measure to benefit the species. If
needed, FEMA may also issue a Technical Bulletin that explains the more technical aspects of
compliance with the performance standard and/or guidance.

As with existing floodplain management criteria, FEMA will continue to offer technical
assistance and training, upon request, through existing and expanded programmatic touch points
(e.g., CACs and CAVs [see Section 1.3.1.5], technical assistance requests, CRS reviews,
webinars, meetings with the public and/or the community as part of the Risk MAP process [see
Section 1.3.2.3], etc.). FEMA will also provide State-led technical assistance and outreach
through the CAP-SSSE Cooperative Agreements with States and territories. Additionally, FEMA
will sponsor training sessions at the EMI and/or field deployed courses (see Section

1.3.1.4). FEMA expects to provide a comprehensive and robust technical assistance and outreach
campaign related to the proposed modifications to the mapping and floodplain management
aspects of the program. This outreach would be directed to all NFIP stakeholders, but
particularly states and participating communities, and would include Best Management Practices,
guidance, tools, Model Ordinances, compliance checklists, etc.

As with the ESA-related performance standard to be implemented through changes to the
regulatory floodplain management criteria, FEMA would monitor and enforce the ESA Guidance
using current processes (i.e., CAVs and CACs). Community permits will be reviewed to ensure
that, for all proposed development in the SFHA, communities are requiring documentation that
the effects on species have been assessed and addressed. This can include documentation of
compliance with Services' recommendations issued pursuant to a consultation involving another
Federal agency under Section 7 of the ESA, a habitat conservation plan developed under Section
10 of the ESA, or any other process deemed acceptable to FEMA and the Services.
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Under either approach, FEMA would develop guidelines and/or a process for documenting community
compliance with the ESA-related requirements. FEMA's responsibility would be to ensure a community's
programmatic compliance with the ESA-related requirements as part of FEMA's monitoring and
enforcement of the minimum floodplain management criteria.

The Proposed ESA Regulatory Changes included as part of Alternative 3 would also include additional
modifications to the floodplain management criteria, including: (a) clarification in 44 C.F.R. § 60.3(d)(4)
that the current exception to the no-rise performance standard in the floodway applies only to projects that
serve a public purpose or result in the restoration of the natural and beneficial functions of floodplains;
and (b) an increase in the probation surcharge applicable to NFIP communities placed on probation from
$50 to $100.

a) Public Purpose Floodway

In accordance with FEMA's current regulations, communities that have established a regulatory
floodway may not permit encroachments in the adopted regulatory floodway if that encroachment
would result in any increase in the Base Flood Elevation (BFE) (44 C.F.R. § 60.3(d)(3)). In 44
C.F.R. 860.3(d)(4), however, there is a process whereby communities can allow for exceptions to this
limitation on BFE increases contained in 44 C.F.R. § 60.3(d)(3). To thisend, in44 C.F.R. §
60.3(d)(4), where a regulatory floodway is established, a community is permitted to allow
encroachments within the adopted regulatory floodway that would result in an increase in the BFE if
the community: (1) applies for a conditional FIRM and floodway revision, (2) fulfills the
requirements for such revisions as established under the provisions of 44 C.F.R. § 65.12, and (3)
receives the approval of the Federal Insurance Administrator.

In 44 C.F.R. § 65.12, the community is required to apply to FEMA for conditional approval of the
map change associated with such action prior to permitting the encroachment to occur. In addition,
the community must submit, as part of its application, various documents as evidence that a BFE
increase is justified, that all engineering alternatives were considered and determined to be unsuitable,
that community approval has been obtained, that no structures are impacted, and that any property
owners adversely impacted have been properly notified.

Under this program modification, FEMA would revise 44 C.F.R. § 60.3(d)(4) to clarify that a
community may permit encroachments within the regulatory floodway that would result in an
increase in the BFE, provided that the encroachment is a public purpose development. As part of this
revision, FEMA would define "public purpose development™ in 44 C.F.R. § 59.1 to clarify the type of
encroachment that may be permitted in the regulatory floodway. "Public purpose development"
would be defined to mean: (1) Flood protection system that cannot perform its intended purpose
unless it is located or carried out in the floodway (such as dams, reservoirs, detention basins, levees,
and dikes); (2) Infrastructure that cannot perform its intended purpose unless it is located or carried
out in the floodway and is required to support existing structures and other public purpose
development (such as facilities or right-of-way necessary to provide transportation, bridges, docking
facilities, port facilities, drainage systems, and utilities); (3) Floodplain restoration projects that are
designed primarily to restore the natural and beneficial functions of the floodplain (such as habitat
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b)

restoration projects, dam removal, riparian planting, reconnecting floodplains, restoration of flood
areas, and levee setback or removal); and (4) Open space areas (such as parks, trails, paths,
playgrounds, and other uses that are compatible with the preservation of open space).

Increase in Probation Surcharge

When a community fails to enforce the NFIP floodplain management requirements and FEMA
identifies one or more substantive program deficiencies or violations, FEMA may initiate an
enforcement action against the community to obtain compliance. When community assistance fails to
resolve a community's compliance problems, the NFIP may place the community on probation. In
accordance with FEMA's current regulations, when a community is placed on probation, FEMA must
place a notice in the Federal Register and add a $50 surcharge to the flood insurance policies of all
policyholders in that community (44 C.F.R. 8§ 59.24(b)-(c) and § 61.16). Under this program
modification, FEMA would modify 44 C.F.R. § 59.24 and § 61.16 to increase the probation surcharge
from $50 to $100.

In 1985, FEMA first proposed the probation surcharge to encourage communities that were non-
compliant with the floodplain management requirements to remedy the deficiencies without having to
be suspended from the program. Property owners in communities placed on probation are still
allowed to obtain flood insurance coverage for their property. The surcharge is not intended to be
punitive, but rather to focus the attention of policyholders on the community's non-compliance so the
policyholders might encourage the community to come into compliance and avoid the adverse
impacts to policyholders associated with a suspension from the NFIP. The surcharge was also
intended, in part, to compensate the NFIP for a portion of the increased liability that results from the
community's non-compliance with the minimum floodplain management criteria.

FEMA is proposing an increase in the probation surcharge to $100 because the surcharge has not
been adjusted since 1992 and does not account for inflation. As a result, FEMA is proposing to adjust
the probation surcharge to $100 so that the regulation will continue to have value as an enforcement
tool by focusing the attention of policyholders on the community's non-compliance and will
encourage the community to come into compliance to avoid the adverse impacts that suspension from
the NFIP would have on these policyholders.

2.3.3 Elements of the Proposed Alternative Designed to Demonstrate

Compliance with the Endangered Species Act

FEMA does not fund, authorize, or carry out private floodplain development through the NFIP.
Similarly, the NFIP does not cause private floodplain development to occur. As discussed in Appendix
C, NFIP Biological Evaluation, available research and studies suggest that the NFIP is not a determining
factor in the decision of whether or not to develop in the floodplain. Nevertheless, some perceive that
certain actions taken under the NFIP—specifically the issuance of certain Letters of Map Change
(LOMCs), the mapping of a levee system as meeting the requirements for accreditation, and the
designation of a levee system in an AR or A99 Zone—encourage some floodplain development.
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2.3.3.1 LOMCs

As stated above, some perceive that the issuance of certain LOMCs encourages some development in the
floodplain. The specific LOMCs of interest are Letter of Map Revision (LOMR) and Letter of Map
Revision Based on Fill (LOMR-F). A LOMR is FEMA's modification to an effective FIRM. LOMRs are
generally issued to update hydrologic or hydraulic characteristics of a flooding source that result in the
modification of the existing regulatory floodway, the effective BFEs, or the SFHA. While many of these
revisions are based on the completion of a physical project that would impact the hydrologic or hydraulic
characteristics of a flooding source, not all LOMRs are based on physical projects. Updated technical
data, such as topography or alternative models and analyses, may impact the floodway, SFHA, or BFEs
without the completion of a physical project.

A LOMR-F is when a property is located or will be located in an SFHA, and property owners or project
proponents choose to elevate the grade of the land on their properties through the placement of fill to
elevate the grade of the land above the projected 1-percent-annual-chance flood elevation (known as the
BFE). This would elevate the land outside the SFHA and, thus, out of the area of flood hazard. This is an
effective method of reducing the risk of flood damage to property and protecting against loss of life in the
event of a flood. In fact, it is so effective that some States choose to prescribe this as the only method of
elevating structures. Once a property is elevated above the SFHA, it is eligible to be identified as outside
of the SFHA through the issuance of a LOMR-F.

Once a property is shown or determined to be out of the SFHA, whether through the issuance of a LOMR
or LOMR-F, there are other perceived "benefits” to the property owner beyond flood risk reduction. The
first benefit is that the property owner is no longer subject to the mandatory purchase requirement of 42
United States Code (U.S.C.) § 4012a, which applies only to structures located in the SFHA. The second
benefit is that the property is no longer subject to the minimum floodplain management regulations,
which apply only to properties located in the SFHA. However, it is important to note that communities
can, and do, regulate floodplain management outside the context of the NFIP, and they also frequently
place floodplain management requirements on individuals within the community that go beyond the
minimum floodplain management requirements of the NFIP.

Because these benefits extend beyond flood risk reduction, some perceive that the NFIP encourages the
placement of fill for the purpose of having the property removed from the SFHA and the requirements
related to properties in the SFHA. This floodplain development may, in turn, cause adverse impacts to
ESA-listed species and designated critical habitat. Notably, there are no studies that support the causal
relationship between FEMA's issuance of LOMR-Fs and increased incidence of the placement of fill—
other than one study based on the perceptions of a very small study sample of survey respondents about
others' reasons for developing in certain areas. (American Institutes for Research - Rosenbaum, W. and
Boulware, G., 2006)

2.3.3.2 Mapping a Levee System as Accredited

As discussed above, FEMA does not certify, design, construct, permit, or otherwise approve levees, levee
systems, or floodwalls. However, FEMA has regulatory requirements (44 C.F.R. 8 65.10) that must be
met before any levee, levee system, or floodwall can be depicted on a FIRM as reducing the risk of the 1-
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percent-annual-chance flood, also referred to as the base flood. While there are no immediate
consequences to the determination that a levee system meets levee accreditation requirements described
in 44 C.F.R. § 65.10, generally the community will request that FEMA issue a LOMR to revise the flood
hazards shown on the effective FIRM, as appropriate, to identify the area landward of the levee as outside
the SFHA. In addition to the reduction of flood risk to these properties provided by the levee system, the
property owners would incur the same perceived benefits associated with removal of the SFHA
designation described above (e.g., removal from mandatory purchase requirement and applicability of
FEMA's minimum floodplain management requirements).

2.3.3.3 AR/A99 Zone Determinations

As discussed above, participating communities, as well as Federal and State agencies, may restore the risk
reduction capability of existing levee systems to reduce flood risks in a particular community or particular
area of a State. Zone AR is a flood insurance risk zone designation given to previously accredited levee
systems that have been decertified, but are determined to be in the process of being restored to provide
risk reduction to the 1-percent-annual-chance or greater flood (42 U.S.C. § 4014(f)). If the community
meets the requirements of 44 C.F.R. 8 65.14 and FEMA makes a "flood protection restoration"
determination, FEMA is statutorily required to change the zone designation of the levee-impacted areas to
Zone AR by updating the FIRM panels, typically by issuing a LOMR, and apply the flood insurance
premium rates applicable to Zone AR.

Likewise, Federal and State agencies, and communities may design and build new levee systems, or they
may restore the flood risk reduction capability of existing levee systems, to reduce flood risks in a
particular community or particular area of a State. Zone A99 is a flood insurance risk zone designation
that may be used by FEMA in areas subject to inundation by the 1-percent-annual-chance flood event, but
which will ultimately have this risk reduced upon completion of an under-construction levee system. If
the community meets the criteria established in 44 C.F.R. § 60.3(f) and FEMA makes an adequate
progress determination, FEMA is statutorily required to change the zone designation to Zone A99 for the
levee-impacted area by updating the FIRM panels, typically by issuing a LOMR, and apply the flood
insurance premium rates that would be applicable when the project is completed (42 U.S.C. 84014(g)).

However, although an AR or A99 zone determination could result in lower flood insurance rates, the
mandatory flood insurance purchase requirement is still in effect for areas receiving these zone
designation changes, and the floodplain management criteria still apply to these areas.

2.3.3.4 Description of Proposed Changes

The issuance of LOMRs and LOMR-Fs is a non-discretionary action for which FEMA has no obligation
to consult. Nevertheless, to the extent that the issuance of certain LOMCs are perceived to offer some
encouragement to develop in the floodplain, FEMA proposes to take measures within its discretion to
demonstrate that its actions in issuing LOMRs and LOMR-Fs are ESA-compliant. FEMA is not
responsible for private floodplain development, or for ensuring that such development is compliant with
the ESA. FEMA does require the participating community to provide written assurance of compliance
with appropriate sections of 44 C.F.R. 8 60.3 prior to processing a LOMR or a LOMR-F request.
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Currently, FEMA's minimum floodplain management criteria at 44 C.F.R. § 60.3(a)(2) require
communities to, for all floodplain development permits, "review [the] proposed development to ensure
that all necessary permits have been received from those governmental agencies from which approval is
required by Federal or State law...". FEMA proposes to issue clarification guidance stating that, under
this minimum floodplain management criterion, the community must obtain and maintain documentation
of compliance with the ESA for the proposed floodplain development. FEMA would require that
communities maintain the documentation with the official designated by the community under Section
59.22(a)(9)(iii). Communities will be required to show records to FEMA upon request that document that
all proposals for development within the SFHA meet these documentation requirements. These records
must be maintained until requested by FEMA or the State NFIP Coordinator.

Furthermore, FEMA would require the community, or the project proponent on the community's behalf,
to produce documentation of compliance with the ESA prior to processing LOMR and LOMR-F requests
based on physical development in the floodplain. By documenting that the private floodplain
development for which a LOMR or LOMR-F is sought is ESA-compliant, FEMA can demonstrate that it
is only issuing LOMRs or LOMR-Fs for ESA-compliant floodplain development (and, thus, not
encouraging floodplain development that adversely impacts ESA-listed species and designated critical
habitat). Notably, the LOMC documentation requirement would also cover LOMCs associated with the
mapping of levee accreditations, as well as Zone AR and A99 determinations.

It is important to note that FEMA is not, through these proposed program modifications, expanding the
requirements applicable to private floodplain development under the ESA. Project proponents of private
floodplain development have always been required to ensure their project does not cause a "take" in
violation of Section 9 of the ESA or, in the alternative, to secure a Section 10 incidental take permit
authorizing the incidental take of threatened and endangered species.* FEMA is merely clarifying that the
existing requirement under 44 C.F.R. § 60.3(a)(2)—that NFIP-participating communities ensure that all
required Federal permits are obtained as a condition of issuing a permit for development in the floodplain
—also includes a documentation requirement so that FEMA can verify that the community is
implementing and enforcing this requirement.

Moreover, these proposed program modifications do not constitute an improper shift of FEMA's Section 7
responsibilities under the ESA to the communities or project proponents because the documentation
requirements relate to the compliance of private project proponents with sections of the ESA that are
applicable to private floodplain development (i.e., Sections 9 and 10 of the ESA). FEMA does not
authorize, fund, undertake, or encourage private floodplain development. As such, it has no
responsibilities under Section 7 of the ESA with respect to such private development. That being said,
the community may choose to take on the responsibility for assessing the impacts of individual land use
decisions on listed species, but they do not have to because it is the responsibility of the project
proponent, as are other technical aspects of the permitting process.

As with the other performance standards in the NFIP minimum floodplain management criteria, FEMA
does not prescribe the format the community must use to document compliance. The community has the

4 These requirements are discussed in greater detail in Section 3.7.2.2 of this document.
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discretion to determine the appropriate review and documentation process that works best for the
community, as long as the community obtains and maintains documentation of project proponents'
compliance with the requirements of the ESA.

Whether it is the community or the project proponent that assumes the responsibility for documenting
compliance with the ESA, one of the following should be documented:

1. No potential for "take" exists (meaning that the project has no potential to harass, harm, pursue,
hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct) to
threatened and endangered species. The project proponent will be responsible for the determination of
whether the project has potential for take. The determination is not required to come from, or be
concurred on by, the Services.

OR

2. If the project proponent determines a "take" may or will occur, they can contact the Services to
discuss potential changes to the project so there is no potential for "take."”

OR

3. If Options 1 or 2 are not possible, and the Services determine that the project may or will result in
a "take" of ESA-listed species, an Incidental Take Permit may be submitted showing that the project is
covered by the permit.

There are a number of ways to comply with these ESA documentation requirements, some of which are
discussed below. One way to demonstrate compliance is to obtain documentation that no ESA-listed
species or designated critical habitat are present in the proposed project area. Information on the location
of ESA-listed species and habitat is available through endangered species listing notices published in
Federal Register by the Services and posted on their websites. The Services typically designate ESA-
listed species and designated critical habitat at the county level. As a result, the project proponent or
community will need to translate this county-specific information to the project level in order to
determine if ESA-listed species are present at the site. Designated critical habitat boundaries and
descriptions are also published by notices in the Federal Register. In some cases, the Services may
graphically depict this information on their websites.

In addition to the Services' website, USFWS manages a web-based platform called the Information,
Planning, and Consultation System (IPaC). IPaC is available in many States and can assist the user in
determining if ESA-listed species or designated critical habitat are in the project area. IPaC provides a
simple and expeditious method for a project proponent to determine whether ESA-listed species or
designated critical habitat are located in the project area and for project proponents or communities to
document this as part of their review process. A project proponent or community may also contact the
nearest USFWS or NMFS office to determine if ESA-listed species or designated critical habitat are
present. In addition, State fish and wildlife agencies may provide ESA-listed species and designated
critical habitat information on their websites.
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Another way to document compliance is to obtain documentation that ESA-listed species or designated
critical habitat are present, but there will be no "take" as a result of the proposed floodplain development.
To provide this documented evidence, the project proponent can complete an assessment to determine if
the proposed project could cause a "take" of ESA-listed species or designated critical habitat.®

Such an assessment would typically include the following: a description of the project area; a description
of any habitat (or floodplain functions) in the project area, including the presence of ESA-listed species or
designated critical habitat; a description of the project including the process or methodology used to
construct the project; and an assessment of the effects the project will have on the ESA-listed species,
designated critical habitat, and floodplain functions previously identified. An assessment does not have to
be lengthy and may consist of only a few paragraphs depending on the complexity of the project.

If an assessment is completed and it is determined that the project as proposed could cause a "take," the
project proponent or community can document compliance by showing that they obtained an incidental
take permit from the Services pursuant to Section 10 of the ESA. The project proponent also has the
option of re-designing the project or implementing mitigation measures to avoid causing a "take" and then
documenting compliance through a revised assessment (as discussed above). For example, the proposed
project could be re-designed to: (1) use low impact development techniques; (2) designate buffer areas
that are not disturbed during or after construction; or (3) use environmental-friendly construction best
management practices. Environmental-friendly construction best management practices could include:
incorporating erosion and sedimentation control measures; using vegetable oil-based hydraulic fluids in
all equipment working in water; preparing and training crews on a spill prevention and pollution control
plan; storing, staging, and refueling equipment outside the riparian habitat zone; inspecting equipment
daily for leaks; using permeable pavement; or requiring project work to occur during "species work
windows" when the ESA-listed species are not present or will not be affected.

The Services are the designated authority on ESA compliance to ensure that private development is
carried out in compliance with the ESA and that there is no take occurring in violation of Section 9 of the
ESA,; therefore, any documentation or approvals from the Services, including documentation stating that
an incidental take is not required for a proposed project, would serve as the "gold standard” in ESA
documentation for specific projects.

As with existing floodplain management criteria, FEMA will continue to offer technical assistance and
training, upon request, through existing and expanded programmatic touch points (e.g., CACs and CAVs
[see Section 1.3.1.5], technical assistance requests, CRS reviews, webinars, meetings with the public
and/or the community as part of the Risk MAP process [see Section 1.3.2.3], etc.). FEMA will also
provide State-led technical assistance and outreach through the CAP-SSSE Cooperative Agreements with
States and territories. Additionally, FEMA will sponsor training sessions at the EMI and/or field

5 Section 9 of the ESA prohibits the taking of endangered or threatened species. "Take" is defined to mean to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or attempt to engage in any such conduct
(16 U.S.C. 8 1532(19)). "Harm" is further defined to include significant habitat modification or degradation that
results in death or injury to listed species by significantly impairing behavioral patterns such as breeding, feeding,
or sheltering (50 C.F.R. § 17.3). Therefore, the concept of "take™ includes actions that would damage species'
habitat.
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deployed courses (see Section 1.3.1.4). FEMA expects to provide a comprehensive and robust technical
assistance and outreach campaign related to the proposed modifications to the mapping and floodplain
management aspects of the program.

In order to assist all communities in their implementation of the proposed program modifications, FEMA
would expand the provision of technical assistance, outreach, and training to States, communities, and
stakeholders. Section 2.3.2.2 provides more details on the types of technical assistance FEMA will
provide to assist communities in implementing the Alternatives.

2.4 ALTERNATIVES

Table 2-1 identifies the Alternatives analyzed in this document. Section 2.4 provides descriptions of the
No Action Alternative (Section 2.4.1) and all modifications to the NFIP (Sections 2.4.2 to 2.4.5). A more
detailed discussion of the proposed modifications included as part of each alternative may be found in
Section 2.3.

Table 2-1: Alternatives

Alternative 1

(No Action)

Alternative 2
(Preferred
Alternative)

Alternative 3

Alternative 4

Category

Section 2.4.1

Section 2.4.2

Section 2.4.3

Section 2.4.4

No Action

No Action

X

Legislatively
Required
Changes

Phase out of subsidies on certain
pre-FIRM properties (non-primary,
etc.)

Phase out of subsidies on all other
pre-FIRM properties

Implementation of a monthly
installment plan for non-escrowed
policies

LOMC
Clarification

Clarification of ESA documentation
requirements for LOMCs

ESA-related
Changes

Proposed ESA Regulatory Changes
(New 44 C.F.R. § 60.3 Performance
Standard; Probation Surcharge
increase; Clarification on the
exception to the no-rise performance
standard in the floodway)

Implementation of ESA-related
performance standard through
guidance

Floodplain Management Criteria
Guidance
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2.4.1 Alternative 1 (No Action)

The No Action Alternative refers to the current implementation of the NFIP as described in Section 1.3.
The No Action Alternative is prescribed by Council on Environmental Quality (CEQ) regulations (40
C.F.R. § 1502.14(d)) and serves as a benchmark against which impacts of the alternatives can be
evaluated.

2.4.2 Alternative 2 (Legislatively Required Changes, Floodplain Management
Criteria Guidance, and LOMC Clarification) (Preferred Alternative)

The changes included under Alternative 2 are:

a) Phase out of subsidies on certain pre-FIRM properties (non-primary residences, business properties,
severe repetitive loss properties, substantially damaged or improved properties, and properties for
which the cumulative claims payments exceed the fair market value of the property) at a rate of 25
percent premium increases per year.

b) Phase out of subsidies on all other pre-FIRM properties through annual premium rate increases of an
average rate of at least 5 percent, but no more than 15 percent, per risk classification, with no
individual policy exceeding an 18 percent premium rate increase.

c¢) Implement a monthly installment plan payment option for non-escrowed flood insurance policies.®

d) Clarify that pursuant to 44 C.F.R. 8 60.3(a)(2), a community must obtain and maintain documentation
of compliance with the appropriate Federal or State laws, including the ESA, as a condition of issuing
permits to develop in the floodplain.

e) Clarify that the issuing of certain LOMC requests (i.e., map revisions) is contingent on the
community, or the project proponent on the community's behalf, submitting documentation of
compliance with the ESA.

2.4.3 Alternative 3 (Legislatively Required Changes, Proposed ESA Regulatory
Changes, and LOMC Clarification)

The changes included as part of Alternative 3 are:

a) Phase out of subsidies on certain pre-FIRM properties (non-primary residences, business properties,
severe repetitive loss properties, substantially damaged or improved properties, and properties for
which the cumulative claims payments exceed the fair market value of the property) at a rate of 25
percent premium increases per year.

b) Phase out of subsidies on all other pre-FIRM properties through annual premium rate increases of an
average rate of at least 5 percent, but no more than 15 percent, per risk classification, with no
individual policy exceeding an 18 percent premium rate increase.

¢) Implement a monthly installment plan payment option for non-escrowed flood insurance policies.’

& Although FEMA has not worked out all the details of how this proposed modification would be implemented, use
of the installment plan payment option would require the policyholder to pay an installment plan service fee,
which is consistent with standard industry practice.

7 1bid.
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d)

€)
f)

9)

Establish a new ESA-related performance standard in the minimum floodplain management criteria at
44 C.F.R. 8 60.3 that would require communities to obtain and maintain documentation that any
adverse impacts caused by proposed development, including fill, to ESA-listed species and
designated critical habitat will be mitigated to the maximum extent possible.

Increase the probation surcharge applicable to NFIP communities placed on probation from $50 to
$100.

Clarify that the exception to the no-rise performance standard in the floodway applies only to projects
that serve a public purpose or result in the restoration of the natural and beneficial functions of
floodplains.

Clarify that the issuance of certain LOMC requests (i.e., map revisions) is contingent on the
community, or the project proponent on the community's behalf, submitting documentation of
compliance with the ESA.

2.4.4 Alternative 4 (Legislatively Required Changes, ESA Guidance, and LOMC

Clarification)

The changes included under Alternative 4 are:

a)

b)

c)
d)

Phase out of subsidies on certain pre-FIRM properties (non-primary residences, business properties,
severe repetitive loss properties, substantially damaged or improved properties, and properties for
which the cumulative claims payments exceed the fair market value of the property) at a rate of 25
percent premium increases per year.

Phase out of subsidies on all other pre-FIRM properties through annual premium rate increases of an
average rate of at least 5 percent, but no more than 15 percent, per risk classification, with no
individual policy exceeding an 18 percent premium rate increase.

Implement a monthly installment plan payment option for non-escrowed flood insurance policies.®
Utilize the existing performance standard in 44 C.F.R. § 60.3(a)(2) to implement a new
policy/procedure requiring communities to ensure that, for any development for which a permit to
develop in the floodplain is sought, the impacts to ESA-listed species and designated critical habitat
are identified and assessed and, if there are any potential adverse impacts to such species and habitat
as a result of such development, that the community obtain and maintain documentation that the
proposed development in the floodplain will be undertaken in compliance with the ESA.

Clarify that the issuance of certain LOMC requests (i.e., map revisions) is contingent on the
community, or the project proponent on the community's behalf, submitting documentation of
compliance with the ESA.

2.4.5 Summary of the Alternatives Considered but Not Carried Forward

Based on consultations, meetings, and public comments involving participants from FEMA, other Federal
and State agencies, environmental organizations, and the public, FEMA considered other potential
modifications to the program. However, after preliminary evaluations, these alternatives were not found
to be reasonable. The modifications considered are discussed in more detail below.

¢ Ibid.
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e 2012 Natice of Intent (NOI): In the 2012 NOI (77 Federal Register 28891-28893), FEMA proposed
to evaluate the following alternatives that are not carried forward:

— Discontinue the NFIP. This alternative was dismissed from further consideration because it is an
alternative that can only be implemented through legislative action. With the reauthorization of
the NFIP in 2012, Congress made it clear that it was their intent to continue the NFIP.

— Request legislative authority to remove existing cross subsidies for flood insurance policies. This
alternative was dismissed from further consideration because it is an alternative that can only be
implemented through legislative action. With the implementation of HFIAA in 2014, Congress
made it clear that it was their intent to continue the existing cross-subsidies within the NFIP.
Section 100207 of BW-12 includes a provision that would have phased out the cross-subsidies
within the NFIP by eliminating a process known as grandfathering.

When flood map changes occur, the NFIP provides a lower-cost flood insurance rating option
known as "grandfathering.” It is available for property owners who: (a) already have flood
insurance policies in effect when the new flood maps become effective and then maintain
continuous coverage; or (b) have built in compliance with the FIRM in effect at the time of
construction. However, to offer lower flood insurance rates to these property owners, FEMA
must increase the rates on all other property owners within the class (i.e., those property owners
who have built in compliance with the current FIRM).

Section 100207 of BW-12 would have ended this practice, but due to the strong pushback against
the resulting premium increases that certain policyholders would have incurred had this provision
been implemented, Congress repealed this provision in Section 4 of HFIAA. Because legislative
action is required to implement this alternative and Congress has already made its will clear in
this matter, FEMA chose not to further analyze this alternative.

e Changes to the LOMR-F Process: Once a property is shown or determined to be out of the SFHA,
whether through the issuance of a LOMR-F, there are certain perceived "benefits" to the property
owner beyond flood risk reduction. The first benefit is that the property owner is no longer subject to
the mandatory purchase requirement of 42 U.S.C. § 4012(a), which applies only to structures located
in the SFHA. The second benefit is that the property is no longer subject to the minimum floodplain
management regulations, which apply only to properties located in the SFHA.

Under this alternative, FEMA would still allow property owners to seek LOMR-Fs, and FEMA would
update flood maps to accurately reflect the flood risk. However, FEMA would disassociate the
process of updating the flood maps to reflect the updated risk information with the associated
perceived benefits—removal from application of the floodplain management requirements and
elimination of the mandatory purchase requirement. For all practical purposes, these properties
would be considered by the NFIP as remaining in the floodplain. In short, while the flood maps
would be updated in the same manner as they are updated under the current LOMR-F process, these
properties would still be considered to be in the floodplain and, as such, subject to the floodplain
management requirements and the mandatory purchase requirement.
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FEMA dismissed this alternative for a number of reasons. First, addressing the potential impacts of
floodplain development on ESA-listed species and designated critical habitat at the LOMR-F stage—
after the floodplain development has already taken place—is neither efficient, nor effective. The
most effective time to address such impacts is at the floodplain development permitting stage, which
takes place prior to occurrence of such development, because this is the stage in which the community
or project proponent is best positioned to take action to avoid or mitigate such impacts. In contrast,
LOMR-Fs are issued for floodplain development that has already taken place, so communities and
project proponents will be very limited in their ability to mitigate any impacts to ESA-listed species
and designated critical habitat that have already taken place.

Second, FEMA dismissed this alternative because use of such a mechanism would appear to penalize
property owners that had taken action to reduce their flood risk by subjecting them to the same
regulatory requirements that apply to those property owners who have done nothing to reduce their
flood risk. This perceived penalty may, in turn, discourage property owners from undertaking
measures to reduce their flood risk, which would conflict with a key purpose of the NFIP.

Third, there are practical hurdles to implementing this alternative. One important one is that there are
a number of States that require placement of fill as the only means of elevating structures in the
floodplain. If this alternative were implemented, all of these States would be required to change their
laws, which would be a very time-consuming and difficult process. Additionally, there are internal
hurdles to implementation, such as including required rulemaking, the possible need to establish a
new flood zone to reflect properties that remain in the floodplain despite their reduced flood risk, or
how these changes would apply to fill placement that pre-dated implementation of the alternative.
There are also uncertainties as to whether FEMA has the legal authority to undertake these changes.

e Reuvise the 1-percent-annual-chance flood event to another standard, such as the 0.2-percent-annual-
chance flood event, to expand the applicability of the floodplain management criteria to more areas:
Such a change would be made in furtherance of FEMA's responsibility under Section 7(a)(1) of the
ESA to make program changes within its legal authorities to carry out a conservation program for
threatened and endangered species. However, this assumes that such a change would in fact promote
the conservation of threatened and endangered species. Certain groups in turn, base this assumption
on a perception that if FEMA were to expand its regulatory jurisdiction into more areas, thereby
expanding the application of the minimum floodplain management criteria to those areas, ESA-listed
species and their habitat would indirectly benefit. In fact, there is no conclusive evidence to suggest
that they would. On December 3, 2014, FEMA requested that the Services provide FEMA with their
maps showing where threatened and endangered species are located, which FEMA could then use to
determine where—uwithin, and just outside, the SFHA—ESA-listed species and designated critical
habitat are located. To date, FEMA has received no response, although the Services have verbally
indicated that they do have such maps and information for the vast majority of species. Without these
maps and information, FEMA has no evidence to show that this proposed change would have any
appreciable effect on ESA-listed species or designated critical habitat because FEMA has no evidence
to show that the expanded floodplain would include a significant number of areas in which such
species are located. Indeed, in many communities, the 100-year floodplain and the 500-year
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floodplain are coextensive, meaning that there would be no actual expansion of the floodplain to
include any new areas. Additionally, FEMA has determined in its Biological Evaluation (BE) that
while the application of the minimum floodplain management criteria has been shown to result in
flood risk reduction, there are insufficient data and studies to show that application of such criteria
will benefit ESA-listed species and their habitat. As such, there are insufficient data, studies, and
information to support the benefits to ESA-listed species and critical habitat, while it is certain that
there would be substantial practical impacts of such a program change on the NFIP participating
communities, as well as the Federal, State, and local communities that have adopted the 1-percent-
annual-chance flood event as their standard based on FEMA's use of that standard.

¢ Incorporating Climate Change in Flood Maps: FEMA considered modifications related to climate
change in the development of the NPEIS; specifically, FEMA is considering recommendations
received from the TMAC on this subject. As directed by Congress, the TMAC is tasked with
developing recommendations for FEMA's flood hazard mapping program to ensure that FIRMs
reflect the best available science and methodologies for considering the impact of future development
on flood risk. FEMA received the TMAC 2015 Future Conditions Risk Assessment and Modeling
report on February 8, 2016 (Appendix K) (Technical Mapping Advisory Council, 2015).

In that report, the TMAC summarized the current status of the NFIP with respect to mapping future
conditions flood hazards in Chapter 2: "The NFIP generally does not consider future conditions
hydrology or hydraulics for the identification of SFHAs, where the minimum development standards
of the program apply. Current mapping practice is to apply historical climate information to existing
topography and development conditions. Minor adjustments can be made to the application of
historical data, but current FIRMs do not predict or project future flood hazards based on future
climate and sea level" (Technical Mapping Advisory Council, 2015, pp. 2-6 and 2-7). The TMAC
also noted the exception to FEMA's general practice of not considering future conditions hydrology
(Technical Mapping Advisory Council, 2015, pp. 2-11). Under 44 C.F.R. § 64.3(a), FEMA will
incorporate future conditions hydrology resulting from land use development at the request of a
participating community. This future conditions information is provided for informational purposes
only and carries with it no additional regulatory requirements or insurance rating implications. When
presenting the TMAC 2015 Future Conditions Risk Assessment and Modeling report, the TMAC
clearly stated its intention that, similar to the current program, all future conditions information
developed by FEMA should be non-regulatory in nature and that communities should be given the
discretion to adopt them as regulatory if they so choose (Technical Mapping Advisory Council, 2015,
pp. 5-16).

In the TMAC 2015 Future Conditions Risk Assessment and Modeling report, the TMAC offered a
variety of recommendations related to the mapping of future conditions flood hazards, including
climate change in coastal areas, erosion zones, and future conditions land use (Technical Mapping
Advisory Council, 2015, pp. 4-26). FEMA intends to implement the TMAC recommendations
contained in the TMAC's Future Conditions Risk Assessment and Modeling report, and FEMA has
provided its responses and proposed implementation steps in its report to Congress responding to the
TMAC's 2015 recommendations (Appendix L) (FEMA, 2017). However, as demonstrated by this
report, these changes are not ripe for NEPA analysis at this time. "[P]rojects' for the purposes of
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NEPA, are described as 'proposed actions,' or proposals in which action is imminent" (O'Reilly v.
U.S. Army Corps of Engineers, 2007). "The mere contemplation of certain action is not sufficient..."”
(O'Reilly v. U.S. Army Corps of Engineers, 2007). FEMA is still at the very early stages of
determining the implementation steps necessary to incorporate the TMAC's recommendations in
FEMA's Flood Hazard Mapping Program. Thus, implementation of the TMAC recommendations,
including recommendations concerning mapping climate change, is not yet ripe for inclusion as an
alternative that warrants analysis of environmental impact.

Additionally, it is necessary for FEMA to ensure that it is not duplicating efforts already underway by
other Federal agencies. Moreover, FEMA understands that where possible, its efforts should
complement and enhance existing initiatives from other Federal investments in the state of the science
and its application to flood risk management.

2.5 |IDENTIFICATION OF THE PREFERRED ALTERNATIVE

CEQ's implementing regulations (40 C.F.R. 8 1502.14(c)) instruct Environmental Impact Statement (EIS)
preparers to "ldentify the agency's preferred alternative or alternatives, if one or more exists, in the draft
statement and identify such alternative in the final statement unless another law prohibits the expression
of such a preference." At this point in the process, FEMA's preferred alternative is Alternative 2 to
implement the legislatively required changes, floodplain management criteria guidance, and mapping
modifications (as described in Section 2.4.1). Implementation of this alternative would meet FEMA's
purpose and need as described in Section 1.2. In addition, Alternative 2 causes the least environmental
impact overall. Alternative 2 is the only alternative within FEMA's discretion that meets the required
timeframe.

Alternatives 3 and 4 would meet the purpose and need, but after an extensive coordination effort with the
Services, FEMA has been unable to secure the Services' concurrence on either alternative. Before FEMA
can publish a proposed or final rule, it is reviewed by other parts of the Federal government. By
executive order, the Office of Management and Budget’s (OMB) Office of Information and Regulatory
Affairs (OIRA) reviews draft proposed and final rules from executive agencies to ensure that regulations
are consistent with applicable law and the President’s priorities, and that decisions made by one Agency
do not conflict with the policies or actions taken or planned by another. If proposed or final rules are
deemed "significant” pursuant to EO 12866, OIRA must review them and coordinate review with other
Federal agencies that have an interest in the issue. A "significant regulatory action" means any regulatory
action that is likely to result in a rule that may: (1) have an annual effect on the economy of $100 million
or more or adversely affect in a material way the economy, a sector of the economy, productivity,
competition, jobs, the environment, public health or safety, or State, local, or tribal governments or
communities; (2) create a serious inconsistency or otherwise interfere with an action taken or planned by
another agency; (3) materially alter the budgetary impact of entitlements, grants, user fees, or loan
programs or the rights and obligations of recipients thereof; or (4) raise novel legal or policy issues
arising out of legal mandates, the President’s priorities, or the principles set forth in this EO.

The interagency review of draft proposed and final regulatory actions is intended to ensure that actions
are coordinated with other agencies to avoid inconsistent, incompatible, or duplicative policies. A draft
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rule must obtain the appropriate clearances before it can proceed to publication, and OIRA may return for
further consideration draft rules that are not consistent with other Executive Branch agency regulations or
efforts. Under EO 12866, disagreements or conflicts between or among agency heads or between OMB
and any Agency that cannot be resolved by the Administrator of OIRA must be resolved by the President,
or by the Vice President acting at the request of the President.

The USFWS and the NMFS are the agencies charged with consulting on Federal agency actions,
including proposed program changes and regulatory amendments, pursuant to the ESA. Because these
agencies have equities in regulatory actions that relate to ESA compliance, FEMA engaged with them
early and throughout the regulatory planning and development process.

After an extensive coordination effort with the Services, FEMA has been unable to secure the Services'
concurrence on Alternatives 3 or 4 of the NPEIS. In light of this, FEMA will continue to work with the
Services to develop proposed changes pursuant to Section 7(a)(1) of the ESA, but any changes involving
regulatory action will require a multi-year effort subject to an involved Agency review process. Thus,
Alternatives 3 and 4 would not be feasible within the near-term timeframe in which the agency is looking
to take action. FEMA would prefer to work in coordination with the Services when undertaking such
extensive program changes in furtherance of its ESA Section 7(a)(1) responsibilities. Moreover, FEMA
believes that success is more likely if the Services are partners in these efforts. As such, FEMA did not
select these alternatives as the preferred alternative. FEMA will continue to work with the Services in
their monthly meetings to look for additional opportunities to develop and implement program changes
that benefit ESA-listed species and designated critical habitat in compliance with its Section 7(a)(1)
responsibilities. The No Action Alternative (Section 2.4.1) would not meet the purpose and need.
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Abbreviations and Acronyms

ACRONYM DEFINITION

AARC Average Annual Rate of Change

ACE Accumulated Cyclone Energy

ACHP Advisory Council on Historic Preservation
AlWW Atlantic Intracoastal Waterway

B Billion

BE Biological Evaluation

BFE Base Flood Elevation

BLM Bureau of Land Management

CAA Clean Air Act of 1970

CAFO Concentrated Animal Feeding Operations
CBIA Coastal Barrier Improvement Act of 1990
CBRA Coastal Barrier Resources Act

CBRS Coastal Barrier Resources System

CEQ Council on Environmental Quality
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
C.F.R. Code of Federal Regulations

CH4 Methane

CO: Carbon dioxide

CRS Community Rating System

Ccso Combined sewer overflow

CWA Clean Water Act

CZM Coastal Zone Management

CZMA Coastal Zone Management Act

dB Decibels

dBA A-weighed decibel

DDT dichloro-diphenyl-trichloroethane

DOD Department of Defense

DOE Department of Energy

DOT Department of Transportation

EAP Environmental Action Plan

EEZ Exclusive Economic Zone

EFH Essential Fish Habitat
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ACRONYM DEFINITION

EIA U.S. Energy Information Administration
EIS Environmental Impact Statement

EJ Environmental Justice

EO Executive Order

EPA Environmental Protection Agency

ESA Endangered Species Act

EVA Evaluation, Visualization, and Analysis
FAA Federal Aviation Administration

FCC Federal Communication Commission
FEMA Federal Emergency Management Agency
FHWA Federal Highway Administration

FIRM Flood Insurance Rate Map

FMC Fishery Management Councils

FMP Fishery Management Plan

FRA Federal Railroad Administration

GAP Gap Analysis Program

GCM Global Circulation Models

GHG Greenhouse gas

HAPC Habitat Areas of Particular Concern

HLW High-level mixed waste

HRS Hazard Ranking System

HUC Hydrologic unit code

Hz Hertz

IPCC Intergovernmental Panel on Climate Change
kHz Kilo Hertz

LLMW Low-level mixed waste

M Million

MBTA Migratory Bird Treaty Act of 1918

MMPA Marine Mammal Protection Act of 1972
MRCL Multi-Resolution Land Characteristics Consortium
MSA Magnuson-Stevens Fishery Conservation and Management Act of 1976
MTRU Mixed transuranic waste

MW Megawatt

MYA Million years ago
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ACRONYM ‘ DEFINITION

N20 Nitrous oxide

NA Not addressed

NAAQS National Ambient Air Quality Standards

NASA National Aeronautics and Space Administration
NCDC National Climatic Data Center

NCP National Contingency Plan

NEPA National Environmental Policy Act of 1969

NFIA National Flood Insurance Act of 1968

NFIP National Flood Insurance Program

NHL National Historic Landmark

NHPA National Historic Preservation Act of 1966

NIH National Institutes of Health

NLCD National Land Cover Database

NMSZ New Madrid Seismic Zone

NO2 Nitrogen dioxide

NOAA National Oceanic and Atmospheric Administration
NPDES National Pollutant Discharge Elimination System
NPEIS Nationwide Programmatic Environmental Impact Statement
NPHI National Pipeline Hazard Index

NPL National Priorities List

NPS National Park Service

NRHP National Register of Historic Places

(07} Ozone

OPA Otherwise Protected Areas

Pb Lead

PHMSA Pipeline and Hazardous Materials Safety Administration
P. Law Public Law

PM Particulate matter

POTW Publicly owned treatment works

RCP Representative Concentration Pathway

RCRA Resource Conservation and Recovery Act

RPA Reasonable and Prudent Alternative

SFHA Special Flood Hazard Area

SGA Smart Growth America
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ACRONYM DEFINITION

SHPO State Historic Preservation Office
SO2 Sulfur dioxide

SSA Sole source aquifer

TCP Traditional Cultural Property
TDS Total dissolved solids

TRI Toxics Release Inventory

u.S. United States

UNESCO United Nations Educational, Scientific, and Cultural Organization

USACE U.S. Army Corps of Engineers
U.s.C. United States Code

uscB U.S. Census Bureau

USFS U.S. Forest Service

USFWS U.S. Fish and Wildlife Service
USGS U.S. Geological Survey

usvi U.S. Virgin Islands
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3 AFFECTED ENVIRONMENT

This chapter describes the existing environment that may be affected by implementing the proposed
action and its alternatives, and serves as a baseline from which to identify and evaluate potential impacts.
Aspects of the existing environment described in this section focus on "resource areas" that encompass
the natural, human, and built environments. This chapter provides an overview on the units of analysis
and resource areas eliminated from analysis, followed by descriptions of the Affected Environment for
each resource area.

Resource Areas Presented in this Chapter
and their Units of Analysis

Section 3.2.  Air Quality

Unit of Analysis: Nationwide
Section 3.3. Noise

Unit of Analysis: Nationwide
Section 3.4. Land Use and Planning

Unit of Analysis: FEMA Regions
Section 3.5. Geology and Soils

Unit of Analysis: USGS Physiographic Regions
Section 3.6. Water Resources

Unit of Analysis: USGS HUC-2 Watersheds
Section 3.7.  Biological Resources

Unit of Analysis: Modified Anderson

Classifications Within Physiogeographic Regions
Section 3.8.  Cultural Resources

Unit of Analysis: FEMA Regions
Section 3.9.  Aesthetic and Visual Resources

Unit of Analysis: USGS Physiographic Regions
Section 3.10. Infrastructure

Unit of Analysis: Nationwide
Section 3.11. Hazardous Wastes and Materials

Unit of Analysis: FEMA Regions
Section 3.12. Socioeconomic Resources

Unit of Analysis: FEMA Regions
Section 3.13. Climate Change

Unit of Analysis: NOAA NCDC Regions

Modifications of National Flood Insurance Program (NFIP) components (mapping, insurance, and
floodplain management) potentially impact all 50 States, 5 territories, and the District of Columbia (DC).
Therefore, the proposed changes to the NFIP may be implemented in geographically diverse areas,
including urban and rural areas, as well as previously disturbed and undisturbed (greenfield) sites.
Although the Preferred Alternative primarily involves actions and potential impacts to the terrestrial
environment, floodplains are transition zones between the upland and offshore environment; therefore,
coastal aquatic or marine environments are also part of the Affected Environment.

The Affected Environment is described through 12 resource areas. Many Federal laws and regulations
govern the protection and management of environmental and cultural resources in United States
floodplains and adjacent areas. The NFIP Nationwide Programmatic Environmental Impact Statement
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(NPEIS) addresses these requirements. Each resource area includes a discussion of the applicable laws
and regulations. Additionally, summaries of laws and regulations relevant to the NFIP are provided in
Appendix A.

Because the Preferred Alternative is national in scale, it was necessary to characterize the Affected
Environment using appropriate and meaningful "units of analysis." The selected units of analysis
breakdown the Action Area (Section 2.2), where possible, to support this NEPA evaluation, as well as
provide context for evaluations of future projects.

3.1 UNITS OF ANALYSIS

Different units of analysis were used to evaluate the 12 resource areas (refer to text box). Selection
criteria for the units of analysis included:

e Reasonably sized sub-units that share sufficient attributes and features within the resource area,
e Relevancy to other data and analyses likely to support subsequent program/project analyses, and
e Precedence and support by other Federal agency programs.

Some units of analysis retained a nationwide overview given the nature of the resource areas. Below are
summaries of the units of analysis used to describe the resource areas in this NPEIS.

3.1.1 FEMA Regions

Federal Emergency Management Agency (FEMA) delineates regions as geographic groups of States,
through which the agency implements policy, managerial, resource, and administrative actions (Figure
3-1). Four of the resource area evaluations in this NPEIS use FEMA regions as the primary unit of
analysis: Land Use and Planning, Cultural Resources, Hazardous Waste and Materials, and
Socioeconomic Considerations. These resource areas use FEMA regions as the unit of analysis as data
collection and regulation of the resource area elements are predominantly by States and regions.
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REGION X

REGION V

REGION IX

REGION VI

Alaska

REGION IV

Puerto usvi
Rico

REGION II

American
Samoa

Hawaii NMI Guam

REGION X REGION I1X

REGION |
REGION |1

REGION
n

FEMA Region Boundary

Source: (FEMA, 2013a)
Figure 3-1: FEMA Regions

3.1.2 USGS Physiographic Regions

United States Geological Survey (USGS) Physiographic Regions are landform descriptions described and
delineated to characterize the underlying geology of a region (e.g., mountains, plains, etc.), which largely
determines surface soils, sediments, floodplains, waterways, and a general view of the landscape (USGS,
2013a). The Bureau of Land Management (BLM) uses physiographic regions as a key component of the
scenic quality evaluation process in their Visual Resource Management system (BLM, 2005a). Two
resource area evaluations in the NPEIS use USGS Physiographic Regions as the primary unit of analysis:
Geology and Soils, and Aesthetics and Visual Resources. Figure 3-2 shows the USGS physiographic

regions within each FEMA region.
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REGION V

Physiographic Regions

- Appalachian Highlands
- Atlantic Plain
- Interior Highlands

Interior Plains

_ Alaska

Puerto
Rico

usvi

Intermontane Plateaus

- Laurentian Upland
Hawaii NMI Guam American - Pacific Mountain System

Samoa
- Rocky Mountain Sy stem

Physiographic Regions
not applicable

REGION 11

REGION X . REGION IX FEMA Region Boundary

Source: (USGS, 2013a)
Figure 3-2: USGS Physiographic Regions and FEMA Regions
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3.1.3 USGS Hydrologic Unit Code (HUC-2) Watersheds

The USGS has divided and sub-divided the United States into successively smaller watersheds, which are
classified into regions, sub-regions, accounting units, and cataloging units (Natural Resources
Conservation Service, 2014). A unique hydrologic unit code (HUC) is identified for each based on the
four classification levels.

The HUC-2 classification (Figure 3-3) divides the nation into 21 major geographic areas, or regions,
which contain either the drainage area of a major river or the combined drainage areas of a series of rivers
(USGS, 2013b). There are 18 primary HUC-2 watersheds for the continental United States, plus
Alaska, Hawaii, and the Caribbean (Puerto Rico and the Virgin Islands). The smallest HUC-2
watersheds cover only one State (or even a portion of a State as is the case of Texas). The larger HUC-2
watersheds (such as the Missouri River) cover multiple States with similar characteristics. FEMA
selected the USGS HUC-2 Watersheds as the primary unit of analysis for the Water Resources evaluation.

REION 1
P\

HUC-2 Boundary
iy Bl ~iaska; 19

bt s | “ Y I Arkansas-White-Red; 11
REGION VI }— 3 i Bl caifornia; 18
B caribbean; 21
I Great Basin; 16
I Great Lakes: 4
B Hawaii; 20

Lower Colorado; 15
[ Lower Mississippi; 8
1 Mid Atlantic; 2

Missouri; 10
I New England; 1
I Ohio; 5
REGION 11 I Pacific Northwest; 17
I Rio Grande; 13

Puerto usvi

Rico

.~.‘Q'

-

American Souris-Red-Rainy; 9
. Hawaii NMI Guam SamaA I south Atiantic-Gulf, 3

= - - Tennessee: 6
‘ b ‘ Texas-Gulf; 12

Upper Colorado; 14

’ | I Upper Mississippi; 7

REGION IX No designated

REGION X HUC-2 watershed

Sources: (Natural Resources Conservation Service, 2014)

Figure 3-3: USGS HUC-2 Watersheds and FEMA Regions
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3.1.4 Modified Anderson Classifications Within Physiogeographic Regions

The unit of analysis to describe biological resources is a slightly modified version of A Land Use and
Land Cover Classification System for Use with Remote Sensor Data (the original Anderson land
use/cover classifications) (Anderson, Hardy, Roach, & Witmer, 1976). Habitat classifications define
ecosystem types, functions, and qualities, and are spatially disjointed throughout the United States. Broad
physiogeographic regions serve as a spatial framework to facilitate research, assessment, management,
and monitoring of ecosystems and ecosystem components of similar type, quality, and quantity.
Physiogeographic regions provide spatial boundaries because they are descriptive and intended to broadly
characterize the United States.

Anderson et al. describe land use/cover classifications across the United States in broad, simplified terms,
which were found to be a suitable and practical method for a nationwide approach to classifying
biological resources. Habitat classifications used in this analysis are based on the original Anderson land
use/cover classifications (Anderson, Hardy, Roach, & Witmer, 1976), with some minor additions and
modifications to the names and descriptions of some classifications to better fit the needs of this analysis.
Figure 3-4 shows physiographic regions in the continental United States.

: '."';ia

7 Physiogeographic Region

Source: (ESRI, 2016)
Figure 3-4: Physiogeographic Regions of the Continental United States
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3.1.5 NOAA NCDC Regions

The Scientists at the National Oceanic and Atmospheric Administration (NOAA) National Climatic Data
Center (NCDC) identified nine climatically consistent regions within the contiguous United States
(Figure 3-5), which are useful for putting current climate anomalies into a historical perspective (Karl &
Koss, 1984). In general, NOAA NCDC Regions are delineated by similarities in temperature and
precipitation.

FEMA selected NCDC Regions as the primary unit of analysis for the Climate Change resource area
based on commonality and relevance of regional changes to temperature, precipitation, sea level,
streamflow, and susceptibility to extreme storm events. Figure 3-5 shows the NOAA NCDC Regions
within each FEMA region.

REGION X
REGION'I
REGION 11|
REGION|IV,
REGION VI s
NCDC Climate Regions
Northeast
Northwest
Alasic L West Morth Central
Puerto usvi g
Rico - East North Central
Central
Southeast
REGION I1 South
i Southwest
Hawaii NMI Guam ~ AMerean
Samoa
West
NCDC Climate Region
not applicable
REGION X REGION 1X FEMA Region Boundary

Source: (NCDC, 1984)
Figure 3-5: NOAA National Climate Change Data Center Regions and FEMA Regions
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3.2 AR QUALITY Unit of Analysis
Nationwide

3.2.1 Definition of the Resource

In accordance with the Federal requirements of the Clean Air Act (CAA) of 1970 (42 U.S.C. §§ 7401-
7671q), the air quality in a specific region or area is measured by the concentration of various pollutants
in the atmosphere. The air quality in a region is a result not only of the types and quantities of
atmospheric pollutants and pollutant sources in an area, but also surface topography, the size of the
topological "air basin," and the prevailing meteorological conditions.

The CAA directed the EPA to develop, implement, and enforce strong environmental regulations that
would ensure clean and healthy ambient air quality. To protect public health and welfare, EPA developed
numerical concentration-based standards, or National Ambient Air Quality Standards (NAAQS), for
pollutants that have been determined to affect human health and the environment. Primary NAAQS are
ambient air quality standards that are required to protect public health with an adequate margin of safety,
including protecting the health of sensitive populations such as asthmatics, children, and the elderly.
Secondary NAAQS specify levels of air quality that are required to protect public welfare, including
vegetation, crops, wildlife, economic values, and visibility.

Primary and secondary NAAQS are currently established for six criteria air pollutants: ozone (O3), carbon
monoxide (CO), nitrogen dioxide (NO,), sulfur dioxide (SO>), particulate matter (PMs and PMo), and
lead (Pb). The NAAQS establish various standards for each pollutant with varying averaging times.
Standards with short averaging times (e.g., 1-hour, 8-hour, and 24-hour) were developed to prevent the
acute health effects from short-term exposure at high concentrations. Longer averaging periods (e.g., 3
months or annual) are intended to prevent chronic health effects from long-term exposure. The CAA
requires States to designate any area that does not meet the national primary or secondary NAAQS for a
criteria pollutant as a "nonattainment area" (42 U.S.C. §§ 7401-7671q).

In 1990, the CAA was amended to include the regulation of 187 hazardous air pollutants (HAPs) that
were associated with cancer or other serious health effects. As with the NAAQS, HAPs originate from
fixed sources (e.g., power plants, manufacturing facilities), mobile sources (e.g., cars, trucks, buses,
construction vehicles), or indoor sources (e.g., building materials and cleaning processes). HAPs are
federally regulated under the CAA via the National Emission Standards for Hazardous Air Pollutants
(NESHAPs). The EPA developed the NESHAPs for sources and source categories emitting HAPs that
pose a risk to human health.

In 2009, the EPA modified Section 202(a) of the CAA to include greenhouse gases as air pollutants
subject to regulation (EPA, 2013b). For this Preferred Alternative, greenhouse gases are evaluated as part
of the Climate Change resource area within the NPEIS.

3.2.2 Applicable Statutes and Regulations

The alternatives must meet the requirements of NEPA, and other applicable laws and regulations. The
CAA is an applicable law related to Air Quality.
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3.2.2.1 Clean Air Act

The CAA is the primary Federal law designed to protect human health and the environment from the
effects of air pollution. The law is administered by the EPA, in coordination with State, local, and Tribal
governments, and the implementing regulations are codified at 40 C.F.R. Subchapter C, Parts 50-97. To
protect public health and public welfare and to regulate emissions of hazardous air pollutants, the CAA
requires the EPA to establish NAAQS for six "criteria pollutants" that threaten human health and welfare:
03, CO, NOz, SOz, PM2,5 and PMlo, and Pb.

3.2.3 Existing Conditions — Nationwide

Air quality in a geographic area is determined by the type and amount of pollutants emitted into the
atmosphere, the size, and topography'? of the area, and the prevailing weather and climate conditions.
The levels of pollutants and pollutant concentrations in the atmosphere are typically expressed in units of
parts per million (ppm)'* or micrograms per cubic meter (ug/m?) determined over various periods of time
(averaging time)."> The EPA designates areas within the United States as attainment,'® nonattainment,'’
maintenance,'® or unclassifiable!® for six criteria pollutants. When evaluating an area's air quality against
regulatory thresholds, maintenance areas are often combined with nonattainment, while unclassifiable
areas are combined with attainment areas. Table 3-1 below, presents the nonattainment and maintenance
areas in the United States, as of June 17, 2016. The year(s) listed in the table for each pollutant indicate
when EPA promulgated the standard for that pollutant; note that for PM» s and SO», these standards listed
are in effect. Approximately 57 million people nationwide lived in counties with pollution levels above
the primary NAAQS in 2014 (EPA, 2016a).

Table 3-1: Nonattainment and Maintenance Areas by Pollutant Standard and County

Number of Pollutant and Year EPA Implemented Standard
Counties

Nonattainment 0 2 23 0 32 33 46 20 216 9 37
Maintenance 131 10 1 4 65 176 76 0 11 48 1
Total 131 12 24 4 88 208 121 20 227 56 38

Source: (EPA, 2016b)

13 Topography: The unique features and shapes of the land (e.g., valleys and mountains).

14 Equivalent to 1 milligram per liter (mg/L).

15 Averaging Time: "The period over which data are averaged and used to verify proper operation of the pollution control
approach or compliance with the emissions limitation or standard" (EPA, 2015a).

16 Attainment areas: Any area that meets the national primary or secondary ambient air quality standard for the pollutant (EPA,
2015Db).

17 Nonattainment areas: Any area that does not meet (or that contributes to ambient air quality in a nearby area that does not
meet) the national primary or secondary ambient air quality standard for the pollutant (EPA, 2015b).

18 Maintenance areas: An area that was previously nonattainment, but has met the national primary or secondary ambient air
quality standards for the pollutant, and has been designated as attainment (EPA, 2015b).

19 Unclassifiable areas: Any area that cannot be classified on the basis of available information as meeting the national primary
or secondary air quality standard for a pollutant (EPA, 2015b).
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County subtotals and grand totals may not equal sum of the counties. Partial counties are only counted
one time within groupings. Multi-State nonattainment (split) areas are not considered maintenance areas
until all States in the area have been redesignated. Total maintenance counts do not include split areas.

The EPA creates air quality trends using measurements from monitors located across the country. Based
on concentrations of the common pollutants, air quality has improved nationally since 1980. Emissions
of the common air pollutants and their precursors have also reduced substantially since 1980. Emissions
information is developed with input from State and local air agencies, tribes, and industry, from actual
monitored readings or estimates of the amounts and types of pollutants emitted from various pollution
sources (e.g., vehicles and factories). (EPA, 2016a)

The total emissions of the six principal air pollutants dropped by 63 percent between 1980 and 2014.
Nationally, air pollution was lower in 2014 than in 1980: CO by 69 percent, Pb by 99 percent, nitrous
oxide (N,O) by 55 percent, direct PMio by 58 percent, and SO by 81 percent. However, between 1980
and 2013, CO; emissions increased by 17 percent (EPA, 2016a).

3.3 NOISE
Unit of Analysis

Nationwide

3.3.1 Definition of the Resource

Noise is caused by pressure variations that the human ear can detect and is often defined as unwanted
sound (EPA, 2012a). Noise is one of the most common environmental issues that interferes with normal
human activities and otherwise diminishes the quality of the human environment. Typical sources of
noise that result in this type of interference in urban and suburban surroundings includes interstate and
local roadway traffic, rail traffic, industrial activities, aircraft, and neighborhood sources like lawn
mowers, leaf blowers, etc.

The effects of noise can be classified into three categories:

e Noise events that result in annoyance and nuisance;
o Interference with speech, sleep, and learning; and
e Physiological effects such as hearing loss and anxiety.

3.3.2 Applicable Statutes and Regulations

The proposed action must meet the requirements of NEPA and other applicable laws and regulations.
The Noise Control Act of 1972 is an applicable law related to Noise.

3.3.2.1 The Noise Control Act of 1972

The Noise Control Act of 1972, along with its subsequent amendments (e.g., Quiet Communities Act of
1978 [42 U.S.C. § 4901—-4918]) initiated a Federal program to regulate noise to protect human health and
minimize the public's annoyance from noise. The Noise Control Act establishes a national policy to
promote an environment for all Americans free from noise that jeopardizes their health and welfare. The
Noise Control Act also serves to (1) establish a means for effective coordination of Federal research and
activities in noise control; (2) authorize the establishment of Federal noise emission standards for
products distributed in commerce; and (3) provide information to the public respecting the noise emission
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and noise reduction characteristics of such products. The EPA has developed noise guidelines for State
and local governments (EPA, 1974).

3.3.3 Fundamentals of Noise

For environmental noise analyses, one quantitatively measures the effect of noise on the environment
using decibels (dB) as the noise metric to describe the intensity of noise. Audible sounds range from 0
dB ("threshold of hearing") to about 140 dB ("threshold of pain") (Occupational Safety and Health
Administration, 2016). The pitch of a sound is determined by the vibration frequency measured as sound
wave cycles per second [Hertz (Hz)]. The normal audible frequency range is approximately 20 Hz to 20
kilo Hertz (kHz) (FAA, 2015). The A-weighted scale approximates the range of human hearing by
filtering out lower frequency noises; lower frequencies are not as damaging as the higher frequencies.
Most ordinances and standards use the dBA scale (Occupational Safety and Health Administration, 2016).

Noise measurements and descriptions are based on various combinations of the following factors (Federal
Transit Authority, 2006):

e Sound power level—the total sound energy radiated by a source.

e Sound pressure level—the actual air pressure changes experienced at a particular location (the
frequency characteristics and sound pressure level combine to determine the loudness of a sound at a
particular location).

e Sound duration.

e Changes in frequency characteristics or pressure levels through time.

Figure 3-6 presents the sound levels of typical events that occur on a daily basis in the environment. For
example, a band playing loud music may be as high as 120 dBA, whereas conversational speech is
measured at about 55 to 60 dBA.

Sound levels cannot be linearly added or subtracted because of the logarithmic unit of measurement.
There are two common methods of estimating sound levels to determine approximate sound levels. First,
when adding two sounds of the same level, the sound level increases by about 3 dB (for example, 60 dB +
60 dB = 63 dB). Secondly, adding two sounds of different levels is slightly higher than the louder level
(for example, 60 dB + 70 dB = 70.4 dB).

The changes in human response to changes in noise (dB) is categorized as follows (Federal Transit
Authority, 2006):

e A 3-dB change in sound level is considered a barely noticeable difference;

e A 5-dB change in sound level will typically result in a noticeable response; and

e A 10-dB change, which is generally considered a doubling of the sound level, almost certainly causes
an adverse response.

In general, ambient noise levels at night are about 10 dB higher than during the day (EPA, 1973).
However, ambient noise levels can differ considerably depending on whether the environment is in an
urban, suburban, or rural area.
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Figure 3-6: Sound Levels of Typical Sounds

3.3.4 Existing Conditions—Nationwide

Noise from road traffic, aircraft, commercial trucks, construction equipment, and manufacturing and
home activities—to name a few sources—are among the unwanted sources routinely broadcast into the
environment. Research has indicated that noise can negatively affect the health and well-being of both
humans and wildlife in many ways (Noise Pollution Clearinghouse, 2001). Responses to noise vary,
depending on the type and characteristics of the noise, time of day, dB level of noise, distance between
the receptor and noise source, and the receptor's sensitivity. Noise-related concerns in humans are
typically hearing loss and hearing impairment; however, humans may exhibit stress, sleep loss,
distraction, loss of productivity, and quality of life concerns due to noise. Socially, noise can provoke
annoyance responses and changes in behavior. For wildlife, noise can disrupt feeding and foraging,
migration, and nesting. The effects of noise can be immediate or latent as a result of long-term exposure.
(Berglund, Birgitta, & Lindvall, 1995) (EPA, 1974)
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Ambient noise levels vary widely based on the location and environment of the area. Figure 3-6
illustrates noise values for typical community settings and activities that are representative of what people
in the United States may experience on a daily basis. These noise levels represent a wide range and are
not specific to any one particular State.

In general, there are areas within a State where the population can potentially be exposed to higher than
average noise levels. The following describes those areas that may experience higher noise levels:

Urban Environments: On a daily basis, urban areas are more likely to exhibit higher noise levels
resulting from highway traffic (70 to 90 dBA), construction noise (90 to 120 dBA), and outdoor
conversations (e.g., small/large groups of people) (60 to 90 dBA) (Department of the Interior, 2008).
Major population centers in each State would be considered urban environments.

Airports: Cities and towns located near airports may experience higher levels of noise due to daily
aircraft operations. A jet engine aircraft can produce between 130 to 160 dBA in its direct proximity
(FAA, 2015). However, commercial aircraft emit noise levels between 70 to 100 dBA depending on
the aircraft type and associated engine (FAA, 2012). Aircraft noise is perceived differently based on
the altitude of the aircraft and the distance of the aircraft to the point of measurement. Operations at
an airport are primarily arrivals and departures of commercial aircraft, but some airports have aircraft
that conduct touch-and-go operations (e.g., general aviation or military aircraft). Most, but not all,
commercial airports in the United States are located near urban communities; therefore, aircraft
operations (arrivals/departures) can result in noise exposure in the surrounding areas at higher levels.
Peak operations (early morning and in the evenings) have the potential for increased noise levels due
to an increase in air traffic. The noise levels in areas surrounding commercial airports can have
significantly higher ambient noise levels than in other areas.

Highways: Communities near major highways may experience higher than average noise levels in
comparison to areas that are not close to a highway (Department of Transportation, 2015). There are
a number of major highways within each State that may contribute to higher ambient noise levels for
communities located in proximity to these roadways. Major highways tend to have higher than
average ambient noise levels on nearby receptors, ranging from 52 to 75 dBA (Department of
Transportation, 2015).

Railways: Similar to highways, railways typically have higher than average ambient noise levels for
communities living in close proximity (Federal Transit Authority, 2006). Railroad operations can
produce noise ranging from 70 dBA for an idling locomotive to 115 dBA for a locomotive horn
ringing out at a crossing (FRA, 2015). Multiple rail corridors are present in the United States with
high levels of commercial and commuter rail traffic.

National and State Parks: Many national and State parks are located in remote wilderness areas and
are likely to have lower than average ambient noise levels given their size and location. National and
State parks, historic areas, and monuments are protected areas and typically have lower noise levels,
as low as 30 to 40 dBA (NPS, 2014a). Visitors to these areas expect lower ambient noise conditions
than urban areas.
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3.4 LAND USE AND PLANNING Unit of Analysis

FEMA Regions

3.4.1 Definition of the Resource

Land use can be defined as the management and modification of natural resources and the environment
into a built environment that may include settlements, residential areas, commercial and industrial areas,
semi-natural habitats, and natural habitats. Land use often refers to real property classifications that
indicate either natural conditions or the types of human activity that occur or are permitted on a parcel.
There is no nationally recognized convention or uniform terminology for describing land use categories.
As a result, the meanings of land use descriptions and definitions vary among jurisdictions.

Land use plans are usually established to ensure that development proceeds in an orderly, informed
fashion, encouraging compatible uses for adjacent lands and establishing boundaries for urban growth
through the extension of public services, such as sewer and water service, which may encourage
development. Master plans are generally written by an entity such as a county, municipality, or land-
managing agency to provide a long-term strategy for growth and development.

This section provides an overview of: (1) land cover classes and the general uses within each land type,
and (2) planning activities with the NFIP's Community Rating System (CRS). When State and local
governments make land use and planning decisions that affect a community's floodplains, the decision
can impact the community's standing within the NFIP and CRS. The unit of analysis for land use and
planning, FEMA regions, was selected to provide a logical set of geographic/administrative boundaries
for analyzing land use and planning approaches of State and local governments throughout the nation.

3.4.2 Applicable Statutes and Regulations

The alternatives must meet the requirements of NEPA, and other applicable laws and regulations. A
discussion of the applicable laws and regulations for Land Use and Planning? are provided below.

3.4.2.1 Coastal Barrier Resources Act of 1982

The Coastal Barrier Resources Act (CBRA) (Pub. L. 97-348, 16 U.S.C. §§ 3501-3510, 42 U.S.C. §
4028), administered by the U.S. Fish and Wildlife Service (USFWS), was enacted to protect sensitive and
vulnerable barrier islands found along the United States Atlantic, Gulf, and Great Lakes coastlines. The
CBRA established the Coastal Barrier Resources System (CBRS), which is composed of relatively
undeveloped coastal barrier islands, including those in the Great Lakes. The areas protected under CBRA
include CBRS protected system units and Otherwise Protected Areas (OPAs). Areas contained within the
system are ineligible for direct or indirect Federal funds, to include flood insurance policies through the
NFIP that might support or promote coastal development, thereby discouraging development in coastal
areas.

20 In addition to Federal laws and regulations, Standard Enabling Acts (also known as the Standard Acts) are used at the State and
local level to establish a standard framework for the planning and regulation of land use and development. FEMA sets certain
nationally applicable minimum floodplain management criteria related to reducing flood hazard risk in floodplain areas for all
NFIP participating communities. These minimum criteria must be incorporated into community ordinances and regulations as
a condition of participation in the program. Communities incorporate these requirements into their zoning codes, subdivision
ordinances, or building codes, or adopt special purpose floodplain management ordinances.
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The CBRS areas are located in nearly 400 communities on the Atlantic and Gulf coasts and along the
Great Lakes shores, and cover an estimated 3 million acres. These areas are delineated on the
communities' flood maps. The CBRS currently includes 585 System units, encompassing approximately
1.3 million acres of land, and associated aquatic habitat. CBRS system units are usually relatively
undeveloped private lands at the time of designation within the CBRS. Most new Federal expenditures
and financial assistance, including Federal flood insurance, are prohibited within system units. (USFWS,
2015a)

Otherwise Protected Areas are generally lands held by a qualified organization primarily for wildlife
refuge, sanctuary, recreational, or natural resource conservation purpose. The CBRS currently includes
272 OPAs, encompassing approximately 1.9 million acres of land and associated aquatic habitat. The
only Federal spending prohibition within OPAs is the prohibition on Federal flood insurance. (USFWS,
2015a)

3.4.2.2 Coastal Barrier Improvement Act of 1990

The Coastal Barrier Improvement Act of 1990 (CBIA) (Pub. L. 101-591) is administerd by the USFWS.
The CBIA reauthorized the CBRA and expanded the CBRS to include undeveloped areas in Florida,
Puerto Rico, the United States Virgin Islands, and areas surrounding the Great Lakes. Additionally, the
CBIA established a new category of coastal barriers, OPAs, and provides additional protections to coastal
areas within the boundaries of lands protected under Federal, State, or local law, or held by a qualified
public or non-profit conservation organization. These lands are primarily used as wildlife refuges,
sanctuaries, natural resource conservation, or for recreational purposes. (USFWS, 2015a)

3.4.2.3 Coastal Zone Management Act of 1972

The Coastal Zone Management Act (CZMA) is administered by the Department of Commerce's Office of
Coastal Resource Management and NOAA and applies to all coastal States and to all States that border
the Great Lakes. The CZMA was established to help prevent additional loss of living marine resources,
wildlife, and nutrient-enriched areas; alterations in ecological systems; and decreases in undeveloped
areas available for public use. The CZMA calls for the "effective management, beneficial use, protection,
and development" of the nation's coastal zone and promotes active State involvement in achieving these
goals. The CZMA requires participating coastal States to develop coastal zone management programs to
effectively manage coastal zones within State boundaries. Each State Coastal Zone Management (CZM)
program must include provisions protecting coastal natural resources, fish, and wildlife; managing
development along coastal shorelines; providing public access to the coast for recreational purposes; and
incorporating public and local coordination for coastal decision-making. Upon Federal approval of a
State's coastal zone management program, the State becomes eligible for Federal coastal zone grants.
Development projects within the coastal zone must demonstrate compatibility with the State's coastal
zone program and apply for a coastal zone permit. Additionally, review by other regulatory agencies,
such as the USFWS and NOAA Fisheries is typically part of a coastal zone permit review.

For projects in the coastal zone that are funded, authorized, or carried out by a Federal agency, a Federal
consistency determination is submitted to the State as confirmation that the project is consistent with the
State coastal zone program. The CZMA gives States the authority to determine whether activities of

governmental agencies are consistent with federally approved CZM programs. Any activities approved

Page 3-15



National Flood Insurance Program
Final Nationwide Programmatic Environmental Impact Statement September 2017

by communities participating in the NFIP that may have an effect on any land or water use or on any
natural resources in the coastal zone must conform to the enforceable policies of the approved State CZM
program. This voluntary Federal-State partnership addresses coastal development, water quality,
shoreline erosion, public access, protection of natural resources, energy facility siting, and coastal
hazards.

3.4.2.4 National Flood Insurance Act

The National Flood Insurance Act of 1968 (NFIA) contains several provisions that relate directly to land
use and planning. Section 4022 of the NFIA, State and Local Land Use Controls, establishes the CRS.
The three goals of the CRS are to reduce and avoid flood damage to insurable property, strengthen and
support the insurance aspect of the NFIP, and to foster comprehensive floodplain management. The CRS
provides incentives for communities to do more than regulate to the minimum standard required for
participation in the NFIP. In return, homeowners in participating communities receive additional
discounts on their flood insurance policy premiums to reflect the community's efforts to further reduce the
impacts of flood damage and undertake additional, more comprehensive floodplain management activities
that will address concerns beyond those of insurable property. There are 10 CRS classes, with Class 1
being the most highly rated, and receiving the greatest discount on insurance. A community that does not
apply for the CRS, or does not obtain the minimum number of credits, is considered a Class 10
community, and receives no discounts. (FEMA, 2013b)

Additionally, NFIA Section 4102, Criteria for Land Management and Use, authorizes FEMA to carry out
studies and investigations that address the adequacy of State and local measures in flood-prone areas as to
land management and use, flood control, flood zoning, and flood damage prevention. It also gives FEMA
the authority to develop criteria that encourage NFIP participating communities to adopt adequate
measures to constrict the development of flood-prone lands, guide proposed development away from
those lands, assist in reducing flood damage, and improve the long-range management and use of flood-
prone areas.

3.4.2.5 Executive Order 11988 (Floodplain Management)

Executive Order (EO) 11988, Floodplain Management, contains land use planning direction for Federal
agencies, applying to both direct and indirect activities. It requires Federal agencies to "avoid to the
extent possible the long and short-term adverse impacts associated with the occupancy and modification
of flood plains and to avoid direct and indirect support of floodplain development wherever there is a
practicable alternative" and to use the 100-year flood as the base flood standard for the NFIP (FEMA,
2012a).

EO 11988 affects actions including the acquisition, management, and disposal of Federal facilities and
land; federally undertaken, financed, or assisted construction and improvements; and Federal programs
and activities affecting land use (42 Federal Register [FR] 26951). Prior to any Federal action, the
agency must conduct an 8-step process to determine whether the proposed action will occur in the
floodplain; identify and evaluate practicable alternatives "to avoid adverse effects and incompatible
development in the floodplains;" identify the impacts of the proposed action; develop measures to
minimize potential harm to people, property, and floodplains; and provide an opportunity for public
review and comment.
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3.4.2.6 EO 11990 (Protection of Wetlands)

EO 11990, Protection of Wetlands, contains land use planning provisions that require Federal agencies to
avoid the destruction or modification of wetlands, and to avoid direct or indirect support of development
activities in wetlands if a practicable alternative is available. As with EO 11988, it requires Federal
agencies to use the 100-year flood as the base flood standard for the NFIP. Before implementing an
action that is in, or may affect, a wetland, EO 11990 requires Federal agencies to demonstrate that there is
no practical alternative and the proposed action includes all practical measures to minimize harm to the
wetland. The Federal agency must also provide opportunity for early public review by those who may be
affected and include the Agency's findings in its environmental or other appropriate decision documents.

3.4.3 Existing Conditions—Land Cover and Land Use Definitions

Although there is no nationally recognized convention or uniform terminology for describing land use
categories, the Anderson Land Use and Land Cover Classification System (Anderson, Hardy, Roach, &
Witmer, 1976) has been used by the USGS and other Federal agencies as the basis for land cover analysis.
This system was used by the USGS Land Cover Institute to create the National Land Cover Database
(NLCD). Land cover types from the NLCD are summarized in Table 3-2 and provides the primary basis
for analysis of land use.

Table 3-2: Summary of Land Cover Classes for the Conterminous United States
(Excluding land cover types found only in Alaska, including Classes 51, 72, 73, 74)

Class No. ‘ Land Cover Type ‘ Percentage ‘
1 Open Water 5.18
12 Perennial/lce Snow 0.02
21 Low Intensity 3.25
22 High Intensity 1.44
23 Commercial/Industrial/Transportation 0.57
24 Developed High Intensity 0.20
31 Bare Rock/Sand/Clay 1.21
41 Deciduous Forest 10.99
42 Evergreen Forest 11.90
43 Mixed Forest 2.06
52 Scrub/Shrub 21.36
71 Grasslands/Herbaceous 14.47
81 Pasture/Hay 6.73
82 Cultivated Crops 15.51
90 Woody Wetlands 3.87
95 Emergent Herbaceous Wetlands 1.25

Source: (USGS, 2013b)
The following sub-sections describe essential characteristics of each land cover type, as well as typical
land uses, if applicable. Similar land cover types are grouped where appropriate to streamline the
discussion.
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3.4.3.1 Water

There are two classes associated with water: open water, and perennial ice/snow. In open water (Class
11), less than 25 percent of land cover is vegetation or soil. This land class may be used for fishing,
aquaculture, and other water-dependent commercial practices. In perennial ice/snow (Class 12), ice and
snow is generally 25 percent or more of total cover. (USGS, 2013b) More information about water
resources is included in Section 3.6.

3.4.3.2 Developed Land

There are four classes of developed land in the NLCD, each with unique characteristics and associated
uses. These four land cover classes are low intensity (Class 21); high intensity (Class 22); commercial,
industrial, and transportation (Class 23); and developed high intensity (Class 24). The low intensity land
cover class is composed of some constructed materials, but primarily vegetation in the form of lawn
grasses or other landscaping. Land uses associated with this cover type include large lot, low-density
residential development, parks, golf courses, and either functional or aesthetic landscaping, such as
gardens, swales, erosion control plantings, or other recreational areas. The high intensity land cover class
has a higher ratio of constructed materials to vegetation. Land uses associated with this land cover type
are typically moderate density single-family residential development, with a range of 4 to 12 units per
acre. The commercial, industrial, and transportation land cover class includes medium intensity
developed land that is a mixture of constructed materials and vegetation. The developed high intensity
land cover class is associated with very highly developed and intensively used areas. Typical land uses
associated with this cover type include commercial and industrial properties and high-density residential
development such as apartment complexes and row houses. This includes federally owned land such as
office buildings, military installations, and other properties. (USGS, 2013b)

3.4.3.3 Bare Rock, Sand, Clay

Bare rock/sand/clay is characterized as areas of bedrock, desert pavement, scarps, talus, slides, volcanic
material, glacial debris, sand dunes, strip mines, gravel pits, and other accumulations of earthen material.
Generally, vegetation accounts for no more than 15 percent of total land cover (USGS, 2013b). Land uses
vary widely, from recreational areas to industrial mining/extraction operations.

3.4.3.4 Forest Land

There are three classes of forestland in the NLCD: deciduous, evergreen, and mixed. Overall
characteristics of forestlands are areas dominated by trees generally greater than 5 meters tall, which
constitute more than 20 percent of total vegetation cover. For a forest to be classified as deciduous (Class
41), more than 75 percent of its trees must shed foliage in response to seasonal change, whereas evergreen
forests (Class 42) contain 75 percent or more of trees that maintain foliage year-round. In a mixed forest
(Class 43), neither deciduous nor evergreen species constitute more than 75 percent of total tree cover
(USGS, 2013b). Of the roughly 751 million acres of forest area in the nation, deciduous forests cover 290
million acres (39 percent), evergreen forests cover 409 million acres (54 percent), and mixed forests cover
50 million acres (7 percent) (USFS, 2014). Land uses in forests include logging and agroforestry
operations, recreation, and open space. These lands may also be federally owned as parks, national
forests, forest preserves, research stations, and other uses.
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3.4.3.5 Shrubland

There are two classes of shrubland in the NLCD: dwarf scrub and scrub/shrub. Dwarf scrub (Class 51) is
found only in Alaska and is dominated by shrubs less than 20 centimeters tall; the shrub canopy is greater
than 20 percent of total vegetation. Grasses, sedges, herbs, and non-vascular vegetation often occur in
this classification. Scrub/shrub (Class 52) is dominated by shrubs less than five meters tall and may also
include young trees; the shrub canopy is greater than 20 percent of total vegetation. These lands typically
remain as open space, although they may be developed for a wide variety of uses; there are no land uses
associated with these land cover types. (USGS, 2013b)

3.4.3.6 Herbaceous

There are four classes of herbaceous land cover, which are defined by non-woody vegetation.
Grasslands/herbaceous (Class 71) typically contain 80 percent or more of grasses or other herbaceous
vegetation; they are not subject to intensive management practices such as tilling, but may be used for
grazing. The remaining three classes, sedge/herbaceous (Class 72), lichens (Class 73), and moss (Class
74), are types of tundra plant communities, found only in Alaska (USGS, 2013b). These lands typically
remain as open space; there are no land uses associated with these land cover types.

3.4.3.7 Planted/Cultivated

There are two classes of planted/cultivated land cover, both agricultural in nature. Pasture/hay (Class 81)
is composed grasses, legumes, or mixtures of the two planted for the purpose of grazing livestock, or
raising seed or feed crops. Vegetation associated with this use accounts for more than 20 percent of total
vegetation. Cultivated cropland cover (Class 82) is used for the production of annual crops such as corn,
soybeans, wheat, vegetables, and cotton, and also includes perennial woody agriculture, such as orchards
and vineyards, and all land that is actively being tilled. Crop vegetation must account for more than 20
percent of the total vegetation (USGS, 2013b). These land classes are used for producing food crops or
raising livestock.

3.4.3.8 Wetlands

There are two wetland classes: woody wetlands and emergent herbaceous wetlands. Woody wetlands
(Class 90) are areas that contain 20 percent or more forest or shrubland vegetation, and where the soil is
periodically saturated or inundated with water. Emergent herbaceous wetlands (Class 95) are those areas
where perennial herbaceous vegetation accounts for 80 percent or more of vegetative cover and the soil is
periodically saturated or inundated with water. There are no land uses associated with wetlands. (USGS,
2013b)

3.4.4 Existing Conditions—Planning, CRS, and Floodplain Management Criteria
3.4.4.1 Planning Generally

Planning varies significantly from State to State, with some having a State Planning Department, others
relying on Regional Planning Councils (RPCs) or Council of Governments (COGs), and others enacting
comprehensive planning legislation to require municipalities to develop comprehensive plans. While
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many municipalities may choose to develop comprehensive plans even in the absence of such legislation,
it codifies the framework for planning and development in those States that choose to enact it.

A comprehensive plan is intended to provide a complete community-oriented vision for the future.
Typical comprehensive plans address land use, demographics, housing, infrastructure, education,
economic investment and development, recreation, and thoroughfares. Comprehensive plans not only lay
out goals for the future, but they also establish the process and policies through which those goals will be
achieved. Most States that mandate comprehensive planning at the local level also require the inclusion
of hazard mitigation planning (Schwab, 2011). A hazard mitigation plan is a plan to identify risks and
vulnerabilities associated with natural and manmade disasters and develop long-term strategies for
protecting people and property from future hazard events.

Incorporating hazard mitigation planning into a comprehensive plan enables a community to plan and
implement a more coordinated and efficient response in the event of a disaster. It also ensures that the
goals and actions in a community's hazard mitigation plan are consistent with those in the comprehensive
plan and, therefore, can be successfully implemented through local land use codes and other policy
mechanisms. Additionally, it provides the opportunity for elements of the comprehensive plan, such as
infrastructure planning and building codes, to be more effectively considered in light of hazard mitigation
principles.

Although all States have the authority to implement planning and zoning, as granted by the Standard State
Zoning Enabling Act, the degree to which these activities are implemented varies from State to State.
Some States have comprehensive planning laws that mandate comprehensive planning down to the local
level, while others do not. Regional variations in comprehensive planning are discussed further below.

3.4.4.2 Floodplain Management and Planning

FEMA sets certain nationally applicable minimum floodplain management criteria related to reducing
flood hazard risk in floodplain areas for all NFIP participating communities. Based on 44 C.F.R. § 60,
Emergency Management and Assistance—Criteria for Land Management and Use, "Federal flood
insurance shall not be sold or renewed under the program [NFIP] within a community, unless the
community has adopted adequate floodplain management regulations consistent with Federal criteria" [44
C.F.R. § 60.1(a)]. Minimum requirements for floodplain management mandate that a community ensure
that its comprehensive plan is consistent with the floodplain management objectives of Part 60 (44 C.F.R.
§ 60.2). These minimum floodplain management criteria must be incorporated into community
ordinances and regulations as a condition of participation in the NFIP. Communities incorporate these
requirements into their zoning codes, subdivision ordinances, or building codes, or adopt special purpose
floodplain management ordinances.

3.4.4.3 Community Rating System (CRS) and Planning

State and local communities plan and regulate land use and development through zoning. As described in
Section 1.3, through the NFIP, FEMA sets certain nationally applicable minimum floodplain management
criteria related to reducing flood hazard risk in floodplain areas for all NFIP participating communities.
Based on 44 C.F.R. § 60 (Emergency Management and Assistance—Ceriteria for Land Management and
Use), Federal flood insurance shall not be sold or renewed within a community unless the community has
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adopted adequate floodplain management regulations consistent with Federal criteria [44 C.F.R. §
60.1(a)]. Minimum requirements for floodplain management mandate that a community ensure that it is
comprehensive plan consistent with the floodplain management objectives of Part 60 [44 C.F.R. § 60.2].
These minimum floodplain management criteria must be incorporated into community ordinances and
regulations as a condition of participation in the NFIP. Communities incorporate these requirements into
their zoning codes, subdivision ordinances, or building codes, or adopt special purpose floodplain
management ordinances.

Communities that participate in the NFIP also have the option to participate in the NFIP Community
Rating System (CRS). The CRS is a voluntary program that provides flood insurance premium discounts
to flood insurance policy holders in communities implementing floodplain management programs that
exceed the minimum floodplain management criteria, as described in Section 1.3.1.1. The CRS provides
two important opportunities to participating communities. First, it recognizes those communities that are
implementing floodplain management practices that achieve greater flood damage reduction than
available through the minimum floodplain management criteria of the NFIP. Secondly, it provides an
incentive to communities to implement floodplain management practices in the future that will lead to
flood insurance premium discounts. The CRS also recognizes best practices implemented by
communities today and provides a roadmap for future land use planning.

The CRS encourages the use of higher minimum floodplain management criteria for communities to
proactively protect their citizens and businesses from flooding. The CRS recognizes, fosters, and
rewards—through use of flood insurance premium discounts—community and State activities that go
beyond the minimum requirements of the NFIP to:

e Reduce and avoid flood damage to people and property;
e Strengthen and support the NFIP insurance program; and
e Foster comprehensive floodplain management planning.

There are nine CRS classes that provide a flood insurance premium discount. A CRS rating of a Class 9
provides a five percent premium discount to flood insurance policies in the Special Flood Hazard Area
(SFHA). As a community engages in additional floodplain management activities, their rating improves
in 500-point increments. A CRS Class 1 is the most advanced CRS Class rating, and policyholders in
communities in this class are afforded a 45 percent premium discount.

The CRS provides a unique opportunity to motivate communities that desire to use the insurance
premium discount program as an incentive and justification for forward-looking comprehensive land use
planning. The NFIP minimum floodplain management standards described in Section 1.3.1.1 are
applicable nationwide. However, for certain communities with more complex flood risk, these minimum
standards may only be appropriate as a starting point for a more comprehensive approach to land use
planning and flood control measures. Flooding characteristics faced by communities vary greatly across
the nation. Land-use patterns, urbanization, extreme coastal flood risk, subsidence, erosion risk,
population demographics, and community capability can all vary widely for communities. The CRS
provides an opportunity for individual communities to undertake planning strategies, evaluate their flood
risk, implement best practices, and, in exchange, to receive flood insurance premium discounts for
policyholders in CRS communities.
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Through multi-year strategies, CRS communities can plan floodplain management initiatives that
influence land-use planning and lead to safer occupancy of floodplain areas. For most CRS communities,
community planning includes development limitations in floodprone areas and the preservation of open
space. As of October 2016, there were 1,416 NFIP participating communities that participate in the CRS,
which is approximately 69 percent of all NFIP policies. Many of these CRS communities are
communities with very large numbers of flood insurance policies and communities in locations
undergoing a pattern of new development in floodprone areas. Many CRS communities in the
"introductory" CRS Classes, i.c., Class 9 and Class 8, are implementing floodplain management programs
that exceed the minimum NFIP floodplain management standards by a minimal or marginal degree.
There are 701 CRS Class 9 and 8 communities. However, as communities progress through more
advanced CRS Classes into the "advanced" level classes, i.e., CRS Class 5 through 1, their floodplain
management programs are more strategic, comprehensive and effective in reducing flood damages. The
CRS provides a logical path for communities that want to advance their floodplain management programs
and incorporate a multi-year planning process to achieve their goals.

It is worth noting that many of the most advanced CRS communities are communities that have suffered
extreme flooding events on more than one occasion or experience less severe but recurring flooding. As
these communities tackle the difficult transition from response through recovery and into long-term
planning, the CRS provides a suite of activities and best practices these communities can build upon to
plan their future. The CRS credits for preservation of open space, higher regulatory standards, floodplain
management planning, public education and outreach, as well as other CRS activities, provide these
communities a framework to pursue a vison for themselves that enhances the natural functions and
attractions of floodplains while reducing the risk to property and life safety.

Several of the CRS activities identified by FEMA influence land use development and planning. Open
Space Preservation, CRS Activity 420, is an effective way to prevent flood damage by keeping
floodprone areas as undeveloped and open space (land with no buildings, pavement, barriers, etc.).
Communities receive CRS credit when wetlands, natural areas, and beaches are protected from
development. Even more CRS credits are provided when the areas preserved as open space are located
within an SFHA or are deeded to restrict development for future years. Additional credit is also offered
when measures are implemented that require or encourage less development, such as open-space
incentives, low density zoning, and natural shoreline protection credit programs. This activity supports
the designation of areas to be preserved as open space, which is a prominent element of community land
use planning. Open space can achieve numerous benefits including water quality protection, storm water
runoff control, aquifer and well water protection, wildlife habitat conservation, retention of residential
property values, outdoor recreation enhancements, to name a few.

Higher Regulatory Standards, CRS Activity 430, recognizes community higher standards. In areas where
there is recurring flood damage, there are associated high rates of business foreclosure, costly effects
upon emergency services, and unstable housing resources. These are the very kinds of undesired
consequences that land use planning seeks to avoid, and use of higher regulatory standards for new
construction is one way to help avoid such adverse consequences. (FEMA, 2015a) (FEMA, 2005)

Examples of higher standards that are incorporated into community land use planning by CRS
communities, and the benefits that they can provide, include the following:
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e Prohibiting fill and other ground-altering measures can protect existing development and habitat,
improve water quality, and maintain the flood attenuating benefits of natural areas;

e Requiring compensatory storage preserves areas of the floodplain that can store flood water and
minimizes increases in flood heights due to development;

e Requiring the lowest floors of residences to be higher than the base flood elevation (BFE) protects
buildings from higher floods;

e Requiring full compliance with floodplain management regulations when proposed improvements or
repairs are less than 50 percent of a building's value brings more nonconforming buildings up to
current flood protection standards;

e Protecting critical facilities to higher levels reduces damage to those facilities and improves the
community's ability to respond to the needs of citizens during a disaster;

e Adopting and enforcing a building code improves the quality of construction of new buildings and
provides more staff support for floodplain management regulations;

o Standards for protecting buildings from local drainage problems reduce flood losses and flood
insurance claims, especially outside the floodplain;

e Requiring new manufactured housing in existing manufactured housing parks to meet the same level
of protection as is required for other new buildings reduces flood losses and flood insurance claims;

e Requiring new construction in the coastal Zone A to meet the same standards as Zone V buildings
protects it from a known, but unmapped, breaking wave hazard; and

e Adopting and enforcing construction rules tailored to special flood-related hazards, such as coastal
erosion and alluvial fan flooding, provides protection in ways that the NFIP's national minimum
criteria cannot do.

Stormwater Management, CRS Activity 450, provides CRS credits to communities that use one of the
following four approaches to stormwater management: (1) regulating each activity to ensure peak flow
runoff from a project site does not increase from the project's baseline before development; (2) regulating
development according to a watershed master plan that analyzes the combined effects of existing and
expected development on drainage throughout the watershed; (3) controlling erosion and sediment to
protect nearby watersheds; (4) requiring new development to be elevated above the BFE; and (5)
requiring new developments' stormwater management facilities to improve the quality of stormwater
runoff (FEMA, 2013b). The objective of this activity is to prevent future development from increasing
flood hazards to existing development and to maintain and improve water quality. When unmanaged,
stormwater runoff from new development throughout a watershed can affect floodplains by causing more
frequent flooding, greater flood depths, and longer-lasting floods. As forests, fields, and farms are
covered by impermeable surfaces, such as streets, rooftops, and parking lots, more of the rain runs off and
it runs off at a faster rate. When an area is urbanized, the rate of runoff and the volume of runoff can
increase five-fold or more.

Adequate stormwater management planning and investments support a community's use of deliberate
land use planning to influence development patterns in a community. Typically, new development
introduces new stormwater runoff patterns, but these can be managed as a component of land use
planning to allow for the proper balance of use between developed areas with urbanizing characteristics
and less urban areas suitable for less intense development.
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It is very important to regulate new development to ensure that the peak flow and volume of stormwater
runoff leaving a development site will be no greater than the runoff from the site before it was developed.
Restrictions on individual developments can address many watershed development problems, but to
prevent unwanted consequences from development as a whole, communities should plan on a watershed-
wide basis.

By completing watershed master plans as part of a community's land use and planning efforts,
communities can examine the potential impact of unmitigated development on streams and structures
throughout the watershed. Once these impacts are known, a comprehensive program, including more
specific development regulations, can be created to prevent adverse impacts. This will prevent an
increase in flood damage or stream erosion, reductions in groundwater recharge or water quality, and loss
of habitat.

Floodplain Management Planning, CRS Activity 510, provides CRS credit for implementing one of the
following types of plans:

¢ Floodplain Management Planning (FMP): The most credit is for the first element, a community-wide
floodplain management plan, but the element can also credit multi-hazard mitigation plans, multi-
jurisdictional floodplain management and hazard mitigation plans, and floodplain management plans
prepared for the United States Army Corps of Engineers (USACE).

e Repetitive Loss Area Analyses: The second element credits more detailed, site-specific plans to
reduce flood losses in repetitively flooded areas. It has a narrower scope than a floodplain
management plan and receives fewer credit points.

e Natural Floodplain Functions Plan: The third element provides credit for plans that address natural
floodplain functions in the community.

This activity credit was designed around the well-proven framework seen in comprehensive planning that
depends upon land use authorities to implement comprehensive plans. The objective of this activity is to
credit the production of an overall strategy of programs, projects, and measures that will reduce the
adverse impact of the hazard on the community and help meet other community needs. This activity was
developed to address the problem that flood protection decisions are often made quickly, with inadequate
or outdated information or without considering all possible mitigation alternatives or the consequences of
those alternatives. As a result, the community's resources are not allocated most appropriately, flood
problems may not be fully addressed, and natural floodplain functions may suffer.

To remedy this situation, a careful, systematic process of planning is required in order to be credited
under this activity category. The CRS does not specify what activities a plan must recommend. Rather, it
recognizes plans that have been prepared according to the standard planning process explained in this
activity. The CRS Floodplain Management Planning credit is based upon a prescribed 10-step process
that includes public input, the development of recommendations, and community leadership endorsement
leading to implementation.

Acquisition and Relocation (CRS Activity 520) and Flood Protection (CRS Activity 530) are two CRS
activities that steer community leaders to making specific choices about land use depending upon the
flood risk severity and recurrence of flood damage. Under CRS Activity 520, communities may choose
to acquire and relocate buildings that have experienced, or are subject to, severe flood damage in
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exchange for CRS credit. Notably, credit is only provided if the community can document that the land,
or the portion of the land within the regulatory floodplain, will remain vacant.

Conversely, under CRS Activity 530, communities may have locations with improvements and
infrastructure where the existing use is desired to continue. Under these circumstances, a community may
undertake the following measures to reduce the flood risk to such properties in exchange for CRS credit:

e Retrofitting the buildings so that they suffer no or minimal damage when flooded; and/or
e Constructing small flood control projects that reduce the risk of flood waters reaching the buildings.

In both of these instances—Acquisition/Relocation and Flood Protection—community leaders direct land
use in flood prone areas. In one case, community leaders may determine the best land use is to relocate
people and property away from the flood hazard through acquisition and relocation. In another case, they
may determine the best land use is to continue use of the land, but with additional flood protection
systems in place.

Table 3-3 shows the number and percent of CRS communities receiving credit for activities to improve
their CRS rating and Table 3-4 shows the same data by State. The activities listed in the tables are only a
portion of the activities for which communities can receive credit. The activities listed in Table 3-3 and
Table 3-4 are those activities most relevant to land use planning. The content that follows in Section
3.4.5, Existing Conditions—Nationwide Summary, provides an overview of the CRS communities within
each State, their CRS Class rating, and number and percent of CRS communities receiving credit by
region. Each State may have a variety of communities with different CRS Class ratings depending on the
number and types of CRS credits implemented within each State.

Table 3-3: CRS Communities Receiving Credit for Land Use and Planning-Related
Activities (shown by Activity and Element, 2016)

Number of Percent of
Activity Communities Communities
Receiving Credit Receiving Credit
420 Open Space Preservation 1,254 89%
430 Higher Regulatory Standards 1,413 100%
450 Stormwater Management 1,283 91%
510 Floodplain Management Planning 849 60%
520 Acquisition and Relocation 360 25%
530 Flood Protection 182 13%

Source: (FIMA, 2016)
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Table 3-4: NFIP Communities Receiving CRS Credit for Land Use and Planning Related Activities by State, 2016

HIGHER FLOODPLAIN ACQUISITION DRAINAGE

REGULATORY z&%‘;hé‘gaéﬁl; MANAGEMENT AND PR(l;#(E)g'ﬁON SYSTEM
STANDARDS PLANNING RELOCATION MAINTENANCE

OPEN SPACE
PRESERVATION

Total No. of

State " No. % No. % No. No. %
Communities

AL 15 15| 100% 15| 100% 13 87% 7 47% 8 53% 2| 13% 12 80%
AK 6 6 100% 6| 100% 2 33% 3 50% 1 17% 0 0% 1 17%
AZ 26 21 81% 26| 100% 26| 100% 15 58% 8 31% 1 4% 22 85%
AR 16 11 69% 15 94% 11 69% 6 38% 2 13% 0 0% 11 69%
CA 92 83 90% 92| 100% 88 96% 34 37% 13 14% 12| 13% 81 88%
co 47 43 91% 47| 100% 45 96% 13 28% 5 11% 2 4% 37 79%
CT 8 7 88% 8| 100% 8| 100% 6 75% 2 25% 0 0% 2 25%
DE 11 10 91% 11| 100% 9 82% 5 45% 1 9% 2| 18% 7 64%
FL 230 223 97% 230| 100% 227 9% | 195 85% 45 20% 47| 20% 199 87%
GA 52 42 81% 52| 100% 52| 100% 25 48% 16 31% 1 2% 26 50%
HI 2 1 50% 2| 100% 2| 100% 2 100% 0 0% 0 0% 0 0%
ID 20 20| 100% 20| 100% 16 80% 10 50% & 15% 3| 15% 9 45%
IL 62 60 97% 62| 100% 56 90% 35 56% 25 40% 11 18% 28 45%
IN 32 20 63% 32| 100% 17 53% 14 44% 6 19% 1 3% 1 3%
1A 8 7 88% 8| 100% 8| 100% 7 88% 8| 100% 11 13% 3 38%
KS 32 24 75% 31 97% 23 2% 21 66% 8 25% 1 3% 14 44%
KY 27 16 59% 26 96% 14 52% 13 48% 4 15% 1 4% 9 33%
LA 42 39 93% 42| 100% 34 81% 39 93% 20 48% 11| 26% 39 93%
ME 17 17| 100% 17| 100% 13 76% 0 0% 2 12% 0 0% 2 12%
MD 14 14| 100% 14| 100% 14| 100% 9 64% 6 43% 4| 29% 4 29%
MA 16 14 88% 16| 100% 15 94% 9 56% 3 19% 1 6% 5 31%
Mi 21 19 90% 21| 100% 17 81% 3 14% 3 14% 2| 10% 14 67%
MN 8 6 75% 8| 100% 6 75% 3 38% 7 88% 11 13% 3 38%
MS 32 24 75% 32| 100% 28 88% 24 75% 13 41% 4| 13% 24 75%
Mo 8 7 88% 8| 100% 7 88% 6 75% 5 63% 11 13% 3 38%
MT 12 10 83% 12| 100% 6 50% 4 33% 0 0% 0 0% 4 33%
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OPEN SPACE HIGHER STORMWATER _LOODPLAIN ACQUISITION FLOOD DRAINAGE
PRESERVATION = REGULATORY '\ NAGEMENT MWANAGEMENT LD PROTECTION Sl
STANDARDS PLANNING RELOCATION MAINTENANCE
State | Jotal No. of % No. %  No. Noo % No. % No. % No. %
Communities

NE 6 6 100% 6 100% 5 83% 4 67% 1 17% 0 0% 3 50%
NV 10 10 100% 10 100% 10 100% 7 70% 1 10% 1 10% 9 90%
NH 4 4 100% 4 100% 2 50% 1 25% 1 25% 0 0% 1 25%
NJ 81 80 99% 81 100% 81 100% 61 75% 11 14% 22 27% 39 48%
NM 1 10 91% 11 100% 9 82% 2 18% 2 18% 1 9% 10 91%
NY 36 32 89% 36 100% 33 92% 20 56% 4 11% 1 3% 14 39%
NC 86 69 80% 86 100% 84 98% 55 64% 25 29% 5 6% 77 90%
ND 3 3 100% 3 100% 2 67% 1 33% 3 100% 0 0% 2 67%
OH 13 13 100% 13 100% 12 92% 5 38% 6 46% 0 0% 5 38%
OK 12 9 75% 12 100% 11 92% 8 67% 5 42% 2 17% 10 83%
OR 27 26 96% 27 100% 23 85% 15 56% 4 15% 6 22% 20 74%
PA 28 25 89% 28 100% 27 96% 15 54% 6 21% 1 4% 15 54%
PR 1 0 0% 1 100% 1 100% 1 100% 1 100% 0 0% 0 0%
RI 9 9 100% 9 100% 9 100% 6 67% 2 22% 1 1% 4 44%
SC 44 37 84% 44 100% 43 98% 28 64% 3 7% 2 5% 29 66%
SD 5 2 40% 5 100% 2 40% 1 20% 1 20% 0 0% 1 20%
TN 14 6 43% 14 100% 11 79% 8 57% 4 29% 0 0% 6 43%
TX 62 56 90% 62 100% 59 95% 40 65% 25 40% 5 8% 50 81%
uTt 11 8 73% 11 100% 10 91% 0 0% 0 0% 0 0% 8 73%
VT 6 6 100% 6 100% 6 100% 4 67% 1 17% 0 0% 3 50%
VA 25 24 96% 25 100% 24 96% 15 60% 7 28% 4 16% 12 48%
WA 35 33 94% 35 100% 35 100% 27 7% 17 49% 19 54% 21 60%
wv 10 8 80% 10 100% 8 80% 10 100% 7 70% 2| 20% 3 30%
Wi 17 17 100% 17 100% 17 100% 5 29% 7 41% 1 6% 7 41%
WYy 4 2 50% 4 100% 2 50% 2 50% 2 50% 0 0% 2 50%

1416 1254 89% 1413| 100% 1283 13% 911
Source: (FIMA, 2016)
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3.4.5 Existing Conditions—Nationwide Summary
3.4.5.1 FEMA Region |

3.4.5.1.1 Land Use and Land Cover

Region I covers Maine, Vermont, New Hampshire, Massachusetts, Connecticut, and Rhode Island and
contains the northern portion of the "northeast megalopolis," a highly urbanized area stretching from the
northern suburbs of Boston south to the southern suburbs of Washington, DC. The region is home to
several major metropolitan areas along the [-95 corridor, including Boston, MA; Providence, RI;
Hartford, CT; and the greater metropolitan area of New York City, which extends into Connecticut.
These metropolitan areas are characterized by a densely developed urban core that disperses to a network
of surrounding suburbs, villages, and hamlets that are developed at lower densities. The Boston and
Providence metropolitan regions are ranked among the least sprawling metro areas in the country and
have strong, established urban cores, whereas Hartford and Bridgeport, CT are among the most sprawling
areas (Ewing, Pendall, & Chen, 2002). The northern portion of Region I is more rural in character, with
lower density development and a higher percentage of forest cover and agricultural activities.

3.4.5.1.2 Planning and CRS

The CRS is a voluntary incentive program that recognizes and encourages community floodplain
management activities and land use practices that exceed the minimum NFIP requirements. A total of 60
communities participate in the CRS in Region I as shown in Table 3-5. All 60 communities participate in
the higher regulatory standards activity and 95 percent participate in the open space preservation activity.
Only 2 of the 60 communities participate in the flood protection activity.
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Table 3-5: FEMA Region | NFIP Communities Receiving CRS Credit for Land Use and Planning Related Activities, 2016

SR SRR HIGHER STORMWATER = FLOODPLAIN  ACQUISITION = DRAINAGE

PRESERVATION "S7\pions  MANAGEMENT  MoIANNG  RELOCATION PROTECTION  yyaire\iiNce
DELD CTooéaétlgi.t;fs u
CT 8 7 88% 8| 100% 8| 100% 6 75% 2 25% 0 0% 2 25%
ME 17 17 100% 17|  100% 13 76% 0 0% 2 12% 0 0% 2 12%
MA 16 14 88% 16| 100% 15 94% 9 56% 3 19% 1 6% 5 31%
NH 4 4 100% 41 100% 2 50% 1 25% 1 25% 0 0% 1 25%
RI 100% 9| 100% 9| 100% 6 67% 2 22% 1 1% 4 44%
vT 6 100% 6| 100% 6| 100% 4 67% 1 17% 0 0% 3 50%

1 2

Source: (FIMA, 2016)
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3.4.5.2 FEMA Region Il

3.4.5.2.1 Land Use and Land Cover

Region II covers New York, New Jersey, Puerto Rico, and the United States Virgin Islands (USVI).
There is wide diversity of land use within Region II, which contains some of the most densely developed
urban land in the country in and around New York City, NY, and Jersey City, NJ. Smart Growth
America's (SGA) 2002 survey ranked these two cities as the two least sprawling cities. Elsewhere in the
region, villages, towns, and other small communities give way to rural agricultural communities. Other
urban centers such as Buffalo and Rochester, NY, have significant urbanization and development,
although they are more isolated from other populous areas in the country. Buffalo is ranked as a less
sprawling city, while Rochester is among the most sprawling (Ewing, Pendall, & Chen, 2002). Southern
New Jersey and upstate New York have prevalent agricultural land uses and more rural, with upstate New
York containing significant forest cover. Region II includes the USVI and Puerto Rico; no cities from the
USVI or Puerto Rico were included in the SGA report on urban sprawl.

3.4.5.2.2 Planning and CRS

The CRS is a voluntary incentive program that recognizes and encourages community floodplain
management activities and land use practices that exceed the minimum NFIP requirements. A total of
118 communities participate in the CRS in Region II as shown in Table 3-6. All 118 communities
participate in the higher regulatory standards activity and 97 percent participate in the stormwater
management activity. Only 16 of the 118 communities participate in the acquisition and relocation
activity.
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Table 3-6: FEMA Region Il NFIP Communities Receiving CRS Credit for Land Use and Planning Related Activities, 2016

OPEN SPACE HIGHER STORMWATER FLOODPLAIN  ACQUISITION FLOOD DRAINAGE
PRESERVATION REGULATORY W NAGEMENT MANAGEMENT AND PROTECTION . . SYSTEM
STANDARDS PLANNING RELOCATION MAINTENANCE
State cTotaI No_. .°f % No. % . . % No. %
ommunities
NJ 81 80 99% 81 100% 81 100% 61 75%| 11 14% 22| 27% 39 48%
NY 36 32 89% 36| 100% 33 92% 20 56% 4 1% 1 3% 14 39%
PR 1 0 0% 1 100% 1 100% 1 100% 1 100% 0 0% 0 0%

Total 95% 118‘ 100% 115
Source: (FIMA, 2016)
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3.4.5.3 FEMA Region Il

3.4.5.3.1 Land Use and Land Cover

Region III covers Delaware, Maryland, Pennsylvania, Virginia, West Virginia, and DC, and contains the
southernmost portion of the northeast megalopolis. As with Regions I and II, this region contains several
major urban areas, including Washington, DC; Baltimore, MD; Norfolk/Virginia Beach, VA;
Philadelphia, PA; and Pittsburgh, PA. Washington, DC and Norfolk, VA are both somewhat more
sprawling than the median. However, older cities, such as Philadelphia and Baltimore were ranked
among the least sprawling (Ewing, Pendall, & Chen, 2002). The region is a mix of uses, with a strong
agricultural presence and deciduous forest cover outside of the urban areas, in addition to lands used for
mining and other extraction processes. Lancaster County, PA is one of the few municipalities in the
country that maintains a strict Urban Growth Boundary combined with strong agricultural zoning
requirements (Greenbelt Alliance, 2012).

3.4.5.3.2 Planning and CRS

The CRS is a voluntary incentive program that recognizes and encourages community floodplain
management activities and land use practices that exceed the minimum NFIP requirements. A total of 88
communities participate in the CRS in Region III as shown in Table 3-7. All 88 communities participate
in the higher regulatory standards activity, 93 percent participate in the stormwater management activity,
and 92 percent participate in the open space preservation activity. Only 13 of the 88 communities
participate in the flood protection activity.
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Table 3-7: FEMA Region lll NFIP Communities Receiving CRS Credit for Land Use and Planning Related Activities, 2016

PRESERVATION MANAGEMENT PROTECTION

STANDARDS PLANNING RELOCATION MAINTENANCE
state ot No- of % . % No. % No. % No. %
DE 1 10 91%| 11| 100% 9 82% 5 45% 1 9% 2| 18% 7 64%
MD 14 14 100%| 14| 100%| 14| 100% 9 64% 6| 43% 4| 29% 4 29%
PA 28 25 89%| 28| 100%| 27 9%6%| 15 54% 6| 21% 1 4% 15 54%
VA 25 24 96%| 25| 100%| 24 96% 15 60% 7 28% 4| 16% 12 48%
wv 10 8 80%| 10| 100% 8 80% 10|  100% 7| 70% 2| 20% 3 30%

Source: (FIMA, 2016)
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3.4.5.4 FEMA Region IV

3.4.5.4.1 Land Use and Land Cover

Region IV includes Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina,
and Tennessee. The area is more rural in character than the Northeast; however, there are several major
urban centers, including Atlanta, GA; Memphis, TN; Tampa, FL; Columbia, SC; Charlotte, NC; and
Miami, FL. Of those cities in Region IV that were analyzed in the SGA study, all were more sprawling
than average, with cities such as Winston-Salem, NC; Raleigh-Durham, NC; and Atlanta, GA, ranking
2nd 31 and 4, respectively, in terms of sprawl of the 83 cities evaluated (Ewing, Pendall, & Chen,
2002). The area contains a range of land uses; there is little high density development outside of the
major cities and most suburban development is low- and medium-density residential, with segregated
commercial and industrial facilities and areas of agricultural use.

3.4.5.4.2 Planning and CRS

The CRS is a voluntary incentive program that recognizes and encourages community floodplain
management activities and land use practices that exceed the minimum NFIP requirements. A total of
500 communities participate in the CRS in Region IV as shown in Table 3-8. All but one of the
communities participate in the higher regulatory standards activity and 94 percent participate in the
stormwater management activity. Only 62 of the 500 communities participate in the flood protection
activity.
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Table 3-8: FEMA Region IV NFIP Communities Receiving CRS Credit for Land Use and Planning Related Activities, 2016

PRESERVATION MANAGEMENT PROTECTION

STANDARDS PLANNING | RELOCATION MAINTENANCE
State CTooéaéﬂgi.t;fs No. . . No. % No. % No. % No. %
AL 15 15 100%| 15| 100% 13 87% 7 47% 8| 53% 2| 13% 12 80%
FL 230 223 97%| 230| 100%| 227 99%| 195 85% 45| 20%| 47| 20%| 199 87%
GA 52 42 81%| 52| 100%| 52| 100% 25|  48% 16| 31% 1 2% 26 50%
KY 27 16 59%| 26 96% 14 52% 13 48% 4|  15% 1 4% 9 33%
MS 32 24 75%| 32| 100% 28 88% 24 75% 13|  41% 4] 13% 24 75%
NC 86 69 80%| 86| 100%| 84 98% 55 64% 25| 29% 5 6% 77 90%
SC 44 37 84%| 44| 100%| 43 98% 28| 64% 3 7% 2 5% 29 66%
TN 14 6 43%| 14| 100% 11 79% 8 57% 4|  29% 0 0% 6 43%

Total 500 432 86%
Source: (FIMA, 2016)

499‘ 100% | 472 94% 355 71%‘ 118 24% 62 12% 382 76%
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3.4.5.5 FEMA Region V

3.4.5.5.1 Land Use and Land Cover

Region V covers Illinois, Indiana, Michigan, Minnesota, Ohio, and Wisconsin. There are several major
cities in the Region, including Chicago, IL; Minneapolis-St. Paul, MN; Detroit, MI; Indianapolis, IN;
Milwaukee, WI; and Columbus, OH. The area is known for both agriculture and manufacturing, and has
a wide range of land uses. Chicago and Milwaukee are both relatively old, densely built cities with a
strong urban core, whereas Columbus, Minneapolis-St. Paul, and Indianapolis were all rated as slightly
more sprawling. Detroit, which has undergone tremendous stress in recent years due to de-urbanization
and the impacts of the economic crisis, rates as one of the most sprawling cities in the region (Ewing,
Pendall, & Chen, 2002). There are large areas of crop agriculture observed in the lower portion of the
region, as well as undisturbed areas containing wetlands and forests in the northern portion.

3.4.5.5.2 Planning and CRS

The CRS is a voluntary incentive program that recognizes and encourages community floodplain
management activities and land use practices that exceed the minimum NFIP requirements. A total of
153 communities participate in the CRS in Region V as shown in Table 3-9. All 153 communities
participate in the higher regulatory standards activity and 88 percent participate in the open space
preservation activity. Only 16 of the 153 communities participate in the flood protection activity.
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Table 3-9: FEMA Region V NFIP Communities Receiving CRS Credit for Land Use and Planning Related Activities, 2016

PRESERVATION MANAGEMENT PROTECTION

STANDARDS PLANNING RELOCATION MAINTENANCE
State cTooéaéﬂgi't;fs No. . . No. No. . . %
IL 62 60 97%| 62| 100%| 56 90% 35 56% 25| 40% 1| 18% 28 45%
IN 32 20 63%| 32| 100%| 17 53% 14 44% 6| 19% 1 3% 1 3%
MI 21 19 90%| 21| 100% 17 81% 3 14% 3| 14% 2| 10% 14 67%
MN 8 6 75% 8| 100% 6 75% 3 38% 7] 88% 11 13% 3 38%
OH 13 13 100%| 13| 100% 12 92% 5 38% 6| 46% 0 0% 5 38%
wi 17 17 100%| 17| 100% 17| 100% 5 29% 7| 41% 1 6% 7 41%

Source: (FIMA, 2016)
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3.4.5.6 FEMA Region VI

3.4.5.6.1 Land Use and Land Cover

Region VI covers Arkansas, Louisiana, New Mexico, Oklahoma, and Texas. Although the Region
contains several very large, major metropolitan areas, such as Houston, Dallas, and San Antonio, TX;
Albuquerque, NM; Tulsa, OK; New Orleans, LA; and Little Rock, AR, it is geographically diverse. The
area is known for oil and gas development, cattle and agriculture, and tourism and over 80 tribes in the
region. The region includes dense development in New Orleans; sprawling development in Dallas, Fort
Worth, Houston, and Tulsa; and less developed areas extending into the Gulf of Mexico and across west
Texas and into New Mexico.

3.4.5.6.2 Planning and CRS

The CRS is a voluntary incentive program that recognizes and encourages community floodplain
management activities and land use practices that exceed the minimum NFIP requirements. A total of
143 communities participate in the CRS in Region VI as shown in Table 3-10. All but one of the
communities participate in the higher regulatory standards activity and 87 percent participate in the open
space preservation activity and the stormwater management activity. Only 19 of the 143 communities
participate in the flood protection activity.
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Table 3-10: FEMA Region VI NFIP Communities Receiving CRS Credit for Land Use and Planning Related Activities, 2016

PRESERVATION MANAGEMENT PROTECTION

STANDARDS PLANNING RELOCATION MAINTENANCE
State C-I;)or:mar:\tlgi'tizfs No. . . No. % No. % . % No. %
AR 16 11 69%| 15 94% 11 69% 6 38% 2| 13% 0 0% 11 69%
LA 42 39 93%| 42| 100% 34 81% 39 93%| 20| 48% 11| 26% 39 93%
NM 1 10 91%| 11| 100% 9 82% 2 18% 2| 18% 1 9% 10 91%
OK 12 9 75% 12|  100% 11 92% 8 67% 5  42% 2| 17% 10 83%
X 62 56 90%| 62| 100% 59 95% 40 65%| 25| 40% 5 8% 50 81%

143 87% 142‘ 99% 124‘
Source: (FIMA, 2016)
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3.4.5.7 FEMA Region VII

3.4.5.7.1 Land Use and Land Cover

Region VII covers lowa, Kansas, Missouri, and Nebraska. Although there are several major cities in the
region, including St. Louis, MO, Kansas City, MO, Wichita, KS, Lincoln, NE, and Omaha, NE, it is
primarily rural in nature with a significant agricultural presence and land used for row crops and pasture.
St. Louis and Kansas City are slightly more sprawling than average, Wichita is slightly less sprawling
than average, and Omaha is ranked as the 6™ least sprawling city in the SGA survey (Ewing, Pendall, &
Chen, 2002). Small, rural communities are prevalent and population density is low overall.

3.4.5.7.2 Planning and CRS

The CRS is a voluntary incentive program that recognizes and encourages community floodplain
management activities and land use practices that exceed the minimum NFIP requirements. A total of 54
communities participate in the CRS in Region VII as shown in Table 3-11. All but one of the
communities participate in the higher regulatory standards activity, 81 percent participate in the open
space preservation activity, and 80 percent participate in the stormwater management activity. Only 3 of
the 54 communities participate in the flood protection activity.
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Table 3-11: FEMA Region VII NFIP Communities Receiving CRS Credit for Land Use and Planning Related Activities, 2016

OPEN SPACE HIGHER STORMWATER _FLOODPLAIN ACQUISITION FLOOD DRAINAGE
PRESERVATION REGULATORY )\ acEMENT MANAGEMENT AND PROTECTION . . SYSTEM
STANDARDS PLANNING RELOCATION MAINTENANCE
Total No. of o

State Communities No. . No. No. %o

1A 8 7 88% 8 100% 8 100% 7 88% 8| 100% 1 13% 3 38%

KS 32 24 75% 31 97% 23 72% 21 66% 8 25% 1 3% 14 44%,

Mo 8 7 88% 8| 100% 7 88% 75% 5 63% 1 13% 3 38%

NE 6 6 100% 6 100% 5 83% 4 67% 1 17% 0 0% 3 50%

3

Source: (FIMA, 2016)
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3.4.5.8 FEMA Region Vil

3.4.5.8.1 Land Use and Land Cover

Region VIII covers Colorado, Montana, North Dakota, South Dakota, Utah, and Wyoming. It is one of
the least densely populated areas of the country, and is highly rural overall. There are a few major urban
centers, including Denver and Boulder, CO; and Salt Lake City, UT, all of which are ranked as less
sprawling cities according to the SGA study (Ewing, Pendall, & Chen, 2002). Much of the area is
agricultural, with grasslands, rangelands, and row crops. Mining and other extraction-based industrial
land uses are prevalent, and the region is largely defined by the presence of the Rocky Mountains and
extensive public lands in the form of national parks and recreation areas.

3.4.5.8.2 Planning and CRS

The CRS is a voluntary incentive program that recognizes and encourages community floodplain
management activities and land use practices that exceed the minimum NFIP requirements. A total of 82
communities participate in the CRS in Region VIII as shown in Table 3-12. All 82 communities
participate in the higher regulatory standards activity, 83 percent participate in the open space
preservation activity, and 82 percent participate in the stormwater management activity. Only 2 of the 82
communities participate in the flood protection activity.
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Table 3-12: FEMA Region VIII NFIP Communities Receiving CRS Credit for Land Use and Planning Related Activities, 2016

PRESERVATION MANAGEMENT PROTECTION

STANDARDS PLANNING RELOCATION MAINTENANCE
State C-I;)or;ar:l':si'ti:fs No. . . . No. No. No. %
co a7 43 91%| 47| 100% 45 96% 13 28% 5 1% 2| 4% 37 79%
MT 12 10 83%| 12| 100% 6 50% 4 33% 0 0% 0| 0% 4 33%
ND 3 3 100% 3| 100% 2 67% 1 33% 3| 100% 0| 0% 2 67%
sSD 2 40% 5/ 100% 2| 40% 1 20% 1 20% 0| 0% 1 20%
ut 1 8 73%| 11| 100% 10 91% 0 0% 0 0% 0| 0% 8 73%
wy 4 50% 4!  100% 2 50% 50% 2 50% 0 0% 2 50%

1 2

Source: (FIMA, 2016)
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3.4.5.9 FEMA Region IX

3.4.5.9.1 Land Use and Land Cover

Region IX consists of Arizona, California, Hawaii, Nevada, and the Pacific Island territories. The region
is highly diverse, with several large urban centers such as Phoenix, AZ; Los Angeles, San Diego, and San
Francisco, CA; Honolulu, HI; and Las Vegas, NV. Although most of these major cities ranked near the
median in the SGA study, San Francisco and Honolulu were ranked as the 4™ and 5™ least sprawling cities
in the survey, respectively (Ewing, Pendall, & Chen, 2002). The continental portion of the region is
punctuated by the Sierra Nevada mountain range, with large areas of public lands on either side;
approximately 67 percent of Nevada's land base is owned by BLM (BLM, 2013). As a result, large tracts
of undeveloped land are prevalent throughout Nevada, Arizona, and California, with uses consisting of
mineral extraction, habitat, and recreation. Central California is characterized primarily by agricultural
land, with heavier forest cover toward the northern part of the State. While there is a major concentration
of developed urban land on Oahu, particularly in and around Honolulu, the Hawaiian Islands are not
heavily developed overall. Agricultural land uses are prevalent on Kauai, Oahu, Maui, and Hawaii.
Hawaii is focused heavily on tourism, so low- to moderate-density commercial development is found on
all islands. The Pacific Island territories of Guam, the Northern Mariana Islands, and American Samoa
are primarily rural in character, with low density residential and commercial development.

3.4.5.9.2 Planning and CRS

The CRS is a voluntary incentive program that recognizes and encourages community floodplain
management activities and land use practices that exceed the minimum NFIP requirements. A total of
130 communities participate in the CRS in Region IX as shown in Table 3-13. All 130 communities
participate in the higher regulatory standards activity and 88 percent participate in the open space
preservation activity. Only 14 of the 130 communities participate in the flood protection activity.
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Table 3-13: FEMA Region IX NFIP Communities Receiving CRS Credit for Land Use and Planning Related Activities, 2016

OPEN SPACE HIGHER STORMWATER _FLOODPLAIN ACQUISITION FLOOD DRAINAGE
PRESERVATION REGULATORY )\ acEMENT MANAGEMENT AND PROTECTION . . SYSTEM
STANDARDS PLANNING RELOCATION MAINTENANCE
Total No. of o o
State Communities % No. . . No. %o
AZ 26 21 81% 26| 100% 26 100% 15 58% 8| 31% 1 4% 22 85%
CA 92 83 90% 92| 100% 88 96% 34 37% 13|  14% 12| 13% 81 88%
HI 2 1 50% 2| 100% 2 100% 2 100% 0 0% 0 0% 0 0%
NV 10 10 100% 10 100% 10 100% 7 70% 1 10% 1 10% 9 90%

Source: (FIMA, 2016)
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3.4.5.10 FEMA Region X

3.4.5.10.1Land Use and Land Cover

Region X includes Alaska, Idaho, Oregon, and Washington. Although there are several major cities,
including Seattle, WA; Portland, OR; and Anchorage, AK, the region has a low population density
overall, and corresponding low development density. While Portland is ranked among the least sprawling
cities by the SGA study, Seattle was ranked at the median, and Anchorage was not part of the study
(Ewing, Pendall, & Chen, 2002). There are substantial public lands in all four States, as well as extensive
forest cover, primarily evergreen. There is a large presence of agricultural lands along the Columbia
River, extending up into eastern Washington. The northern part of Alaska includes extensive tracts of
undeveloped land concentrated in the northern part of the State, such as the National Petroleum Preserve
(22.8 million acres), Arctic National Wildlife Refuge (9 million acres), and Gates of the Arctic National
Park and Preserve (8.47 million acres) (Alaska Public Lands Information Centers, 2016) (NPS, 2014b).
The central and southern part of the State is characterized by very sparse development and large tracts of
undeveloped land, such as the Denali National Park and Preserve (6 million acres), Koyukuk National
Wildlife Refuge (15 million acres), Innoko National Wildlife Refuge (3.85 million acres), and Tongass
National Forest (17 million acres) (NPS, 2014b) (USFWS, 2015b) (Audubon Alaska, 2016).

3.4.5.10.2Planning and CRS

The CRS is a voluntary incentive program that recognizes and encourages community floodplain
management activities and land use practices that exceed the minimum NFIP requirements. A total of 88
communities participate in the CRS in Region X as shown in Table 3-14. All 88 communities participate
in the higher regulatory standards activity and 97 percent participate in the open space preservation
activity. Twenty-five of the 88 communities participate in the acquisition and relocation activity.
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Table 3-14: FEMA Region X NFIP Communities Receiving CRS Credit for Land Use and Planning Related Activities, 2016

OPEN SPACE HIGHER STORMWATER _FLOODPLAIN ACQUISITION FLOOD DRAINAGE
PRESERVATION REGULATORY )\ acEMENT MANAGEMENT AND PROTECTION . . SYSTEM
STANDARDS PLANNING RELOCATION MAINTENANCE
Total No. of o
State Communities No. . . No. . No. No. %o
AK 6 6 100% 6 100% 2 33% 3 50% 1 17% 0 0% 1 17%
ID 20 20 100%| 20| 100% 16 80% 10 50% 3| 15% 3| 15% 9 45%
OR 27 26 96%| 27| 100% 23 85% 15 56% 4|  15% 6| 22% 20 74%
WA 35 33 94% 35 100% 35 100% 27 77% 17|  49% 19| 54% 21 60%

Source: (FIMA, 2016)
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3.5 GEOLOGY AND SOILS Unit of Analysis
USGS Physiographic Regions

3.5.1 Definition of the Resource

The USGS is the primary government organization responsible for researching and providing scientific
information on the nation's geological resources for use by resource managers, planners, and others.
USGS defines geology as an interdisciplinary science, with a focus on the following aspects of earth
sciences: geologic hazards and disasters, climate variability and change, energy and mineral resources,
ecosystem and human health, and groundwater availability. Several of these elements are discussed in
other sections of this NPEIS; including groundwater (Section 3.6), biological resources (Section 3.7), and
climate change (Section 3.13).

This section covers aspects of geology and soils that are most relevant to the NFIP and floodplains:
geologic hazards, soils, and physiographic regions. Development and human activity in the floodplain
vary throughout the country depending on local geologic conditions. The unit of analysis for this section,
USGS Physiographic Regions,?! was selected to group geology and soil resources by geographic areas
that possess similar geologic/physical characteristics. Refer to Section 3.1.2 for a more detailed
discussion of USGS Physiographic Regions.

3.5.2 Applicable Statutes and Regulations

The alternatives must meet the requirements of NEPA, and other applicable laws and regulations. There
are no nationwide geology or soil laws or regulations that are directly applicable to the NFIP.

3.5.3 Existing Conditions—Nationwide Geologic Hazards

The major geologic hazards that persist throughout the country relevant to the NFIP are landslides/erosion
and subsidence. A discussion of each of these geologic hazards, and their context as it relates to the
NFIP, is included below.

3.5.3.1 Landslides/Erosion

The term "landslide" describes many types of downhill earth movements, ranging from rapidly moving
catastrophic rock avalanches and debris flows in mountainous regions to more slowly moving earth slides
and other ground failures. Geologists use the term "mass movement" to describe a great variety of
processes such as rock fall, creep, slump, mudflow, earth flow, debris flow, and debris avalanche
regardless of the time scale. Landslides can be triggered by a single severe storm or earthquake, causing
widespread damage in a short period. Landslide events can be triggered by water infiltration that
decomposes and loosens rock and soil, lubricates frictional surfaces, adds weight to an incipient landslide,
and imparts buoyancy to the individual particles. Intense rainfall, rapid snowmelt, freeze/thaw cycles,
earthquakes, volcanic eruptions, and human alterations to the natural landscape can trigger mass land
movements. Large landslides can dam rivers or streams, and cause both upstream and downstream
flooding (Figure 3-7). (USGS, 2003a)

21 Physiographic Regions: Areas of the United States that share commonalities based on topography, geography, and geology
(Fenneman, 1916).

Page 3-48



National Flood Insurance Program
Final Nationwide Programmatic Environmental Impact Statement September 2017

Source: (USGS, 2012a)

Figure 3-7. Washed Out Road Crossing — Atlanta, GA

Landslides occur nationwide and claim 25 to 50 lives a year. On an annual basis, total economic damages
typically exceed $2B per year. Thirty-six States have moderate to highly severe landslide hazards
(USGS, 2003a). The greatest widespread landslide damage and risk occurs in the Appalachian, Rocky
Mountain, and Pacific Coast regions and Puerto Rico. Seismically active mountainous regions, such as
those in Alaska, Hawaii, and the West Coast are especially at risk. Areas where wildfires have removed
vegetation and exposed barren ground to heavy rainfall are vulnerable as well. Landslide losses are rising
in the United States as development expands in landslide-prone regions. Continued encroachment of
developments into hazardous areas, expansion of transportation infrastructure, deforestation of landslide-
prone areas, and changing climate patterns are expected to lead to continually increasing landslide losses
(Godt, 2012). Figure 3-8 depicts the landslide susceptibility for the lower 48 states (data not available for
Alaska, Hawaii, and the territories).

Landslide events are somewhat predicated on the occurrence of another event (e.g., heavy rainfall,
earthquake, etc.) (Godt, 2012). Of the 18 most damaging landslides, in terms of cost and fatalities, to
occur in the United States between 1906 and 1998, the majority (13) affected the Pacific Coast Region
(USGS, Undated). During July 2014, USGS documented landslides in Maine, Florida, lowa, Minnesota,
Wyoming, Utah, Colorado, Arizona, Nevada, and Washington (USGS, 2014a). Several high-profile
landslide examples are discussed in Section 3.5.5.

3.5.3.1.1 Landslide Dams

Landslide dams frequently form where narrow steep valleys are bordered by high rugged mountains. The
most common initiation mechanisms for dam-forming landslides are earthquakes and excessive rainfall
and snowmelt. Natural dams may cause upstream flooding as lakes rise, and downstream flooding when
dams fail. Many landslide dams fail shortly after formation. In one study of 73 documented landslide-
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dam failures, 27 percent of the landslide dams failed less than 1 day after formation, and about 50 percent
failed within 10 days. Overtopping is by far the most common cause of failure. Failure of landslide dams
can result in major downstream flooding and loss of life (Costa & Schuster, 1987).

REGION V

REGION IV

REGION VI

Landslide Incidence
Alaska Low (less than 1.5%
of area involved)

Puerto usvi Moderate (1.5%-15%
Rico of area involved)

- High (greater than 15%
of area involved)
Landslide
Susceptibility/Incidence

REGIONTI Moderate susceptibility/
low incidence
. American High susceptibility/
Hawaii NMI Guam Samoa low incidence

High susceptibility/
moderate incidence

Data not available

REGION X REGION IX FEMA Region Boundary

Source: (National Atlas of the United States, 2001) (Radbruch-Hall, et al., 1982)
Figure 3-8: United States Landslide Incidence and Susceptibility Hazard Map??

Landslide dam failures can pose a significant risk to human life and interests. In June 1925, a 38 million
cubic-yard slide dammed the Gros Ventre River in northwest Wyoming. In 1927, the landslide dam
failed, and flooding destroyed the small town of Kelly, WY. Six people drowned in the floodwaters
(USGS, Undated). More recently, following a March 2014 landslide in Snohomish County, WA, portions
of the North Fork Stillaguamish River pooled behind a debris dam, flooding several houses and other
structures (Figure 3-9) (USGS, 2014b). Riverside residents between the slide area and Arlington, 15
miles to the west, were advised to leave their homes for the night, because of the danger that the North

22 Susceptibility not indicated where same or lower than incidence. Susceptibility to landsliding was defined as the probable
degree of response of [the areal] rocks and soils to natural or artificial cutting or loading of slopes, or to anomalously high
precipitation. High, moderate, and low susceptibility are delimited by the same percentages used in classifying the incidence of
landsliding. Some generalization was necessary at this scale, and several small areas of high incidence and susceptibility were
slightly exaggerated.
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Fork of the Stillaguamish River could burst through the blockage and cause immediate, severe flooding
(Gonzalez, Garnick, & Broom, 2014). Fortunately, the dam did not fail.

Source: (USGS, 2014b)
Figure 3-9. Snohomish County Landslide (March 2014)

3.5.3.1.2 Stream Erosion

Frequent flooding in urban streams increases channel and bank erosion. Urban development can increase
erosion rates in two ways: (1) the percentage of sand and silt in streambeds increases with greater levels
of urban development; and (2) channel depth or cross-sectional areas have been shown to increase with
greater levels of urban development (USGS, 2012a). Where channels have been straightened and
vegetation has been removed from channel banks, streamflow velocities increase, allowing a stream to
transport more sediment. In many urban areas, stream-bank erosion can threaten roads, bridges, and other
structures that is difficult to control even by hardening stream banks (USGS, 2014c).

3.5.3.2 Subsidence

Land subsidence is a "gradual settling or sudden sinking of the Earth's surface owing to subsurface
movement of earth materials." The main triggers of land subsidence can be aquifer system compaction,
karst topography,? drainage of organic soils, underground mining, sinkholes, and thawing permafrost.
More than 80 percent of subsidence in the United States is due to over-withdrawal of groundwater. In
many aquifers, which are subsurface soil layers through which groundwater moves, water is pumped from
pore spaces between sand and gravel grains. If layers of silt or clay, which do not transport groundwater,
confine an aquifer, the lowered water pressure in the sand and gravel causes slow drainage of water from
the clay and silt beds. The reduced water pressure compromises support for the clay and silt beds,

23 Karst Topography: "A distinctive landscape (topography) that can develop where the underlying bedrock, often limestone or
marble, is partially dissolved by surface or groundwater" (USGS, 2015c).
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causing them to collapse on one another. The effects of this compression are seen in the lowering of the
land surface elevation, which is permanent. (USGS, 2000)

Land subsidence can result in altered stream elevations and slopes; detrimental effects to infrastructure
and buildings; and collapse of wells due to compaction of aquifer sediments. Subsided areas can become
more susceptible to inundation, both during storm events and non-events. Lowered terrain is more
susceptible to inundation during high tides. Changes in ground-surface elevation not only affect the
integrity and operation of existing infrastructure, but also complicate vegetation and best management of
land use (USGS, 2013c¢). In addition, land subsidence places an additional burden on FEMA to update
Flood Insurance Rate Maps (FIRMs) to reflect changed conditions.

Subsidence has been observed in 45 States over more than 17,000 square miles (USGS, 2013d).
Subsidence rates vary by site due to soil and geological composition, terrain, and rate of groundwater
loss. Groundwater withdrawals can produce a range of measureable elevation decreases from roughly
several millimeters a year to several meters per year. Some sinkholes can result in subsidence of several
meters nearly instantaneously (Bouwer, Undated). In aquifer systems that include semi-consolidated silt
and clay layers, long-term groundwater level declines can result in permanent compaction of the aquifer
as sediments collapse on one another and pore space volume is reduced (USGS, 2000). Figure 3-10
depicts unconsolidated aquifers in the nation that are susceptible to subsidence due to aquifer compaction.
Examples of subsidence are discussed in Section 3.5.5.
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Puerto usvi
Rico
Major U.S. Unconsolidated
Aquifer Systems
REGION 11 Aquifer detail
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. American sand aquifers
Hawaii NMI Guam
Samoa Unconsolidated sand and
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Unconsolidated sand and
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and Glacial Origin)
REGION X REGION I1X FEMA Region Boundary

Source: (National Atlas of the United States, 2003)
Figure 3-10: USGS Map of Areas Susceptible to Subsidence due to Aquifer Compaction

3.5.4 Existing Conditions—Nationwide Soils

Soil is the natural medium for the growth of land plants (University of Idaho, Undated). Soil, which
contains mineral matter, organic matter, water, and air, covers the earth's surface as a continuum, except
on bare rock, in areas of perpetual frost or deep water, or on the bare ice of glaciers. The upper limit of
soil is the boundary between soil and air, shallow water, live plants, or plant materials that have not begun
to decompose. For purposes of classification, the lower boundary of soil is arbitrarily set at 200 cm (U.S.
Department of Agriculture, 1999).

During the wet season in parts of the United States, especially in the Midwest, upland soils are often
under water for days or weeks, causing oxygen depletion, which may in turn affect the chemistry of the
soil-water system and, consequently, soil aggregation. Loss of soil aggregation in floodplains impacts
agriculture by decreasing soil quality and crop production. Research revealed that the stability of upland
soils was decreased from short-term water ponding. The decrease in aggregate stability reached
approximately 20 percent during a 14-day ponding period. (Science Daily, 2009)
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3.5.4.1 Soil Formation

Five primary factors account for soil development patterns. A combination of the following variables
contributes to the soil type seen in a particular area (University of Minnesota, 2001):

1. Parent Material: The geologic source material from which the soil was originally formed affects soil
aspects, including color, texture, and ability to hold water.

2. Climate: Chemical changes in parent material proceed very slowly in low temperatures. However,
hot temperatures evaporate moisture, which also facilitates chemical reactions within soils. The
highest degree of reaction within soils occurs in temperate, moist climates.

3. Topography: Steeper slopes contribute to greater runoff, and, therefore, increased movement of soils
downslope. Slope direction also dictates the microclimate to which soils are exposed, because
different slope faces receive more sunlight than others do.

4. Biology: The presence of vegetation in soils increases the organic content of the soil.

5. Time: Soil properties are dependent on the period over which other processes act on them.

3.5.4.2 Soil Classification

Soils are classified through a methodology referred to as a soil survey. Groupings are largely based on
component materials or layers, which are a function of: parent material, climate, and presence of
organisms (University of Idaho, Undated). A generalized map of each soil's coverage throughout the
United States is included in Figure 3-11.

3.5.4.3 Prime Farmland

Prime farmland describes available lands that have the best physical and chemical characteristics for
producing food, feed, forage, fiber, and oilseed crops. It has the combination of soil properties, growing
season, and moisture supply needed to produce sustained high yields of crops in an economic manner if
treated and managed according to acceptable farming methods. Prime farmland has an adequate and
dependable water supply from precipitation or irrigation, a favorable temperature and growing season, an
acceptable level of acidity or alkalinity, an acceptable content of salt or sodium, and few or no rocks. Its
soils are permeable to water and air. Prime farmland is not excessively eroded or saturated with water for
long periods, and it either does not flood frequently during the growing season or is protected from
flooding (Department of the Interior, Undated). Prime farmland in the nation (as of 1997) is displayed in
Figure 3-12. As of that time, there were approximately 331.9 million acres of prime farmland nationwide,
accounting for roughly 14.4 percent of the total land area.

Unique farmland is land other than prime farmland that is used for production of specific high-value food
and fiber crops, as determined by the Secretary of Agriculture. Examples of such crops include citrus,
tree nuts, olives, cranberries, fruits, and vegetables. (U.S. Department of Agriculture, 2012)

Farmland that is of statewide or local importance is used for the production of food, feed, fiber, forage, or
oilseed crops, as determined by the appropriate State or unit of local government agency, with the
approval of the Secretary of Agriculture. (U.S. Department of Agriculture, 2012)
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Figure 3-11: Soil Survey Map
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Figure 3-12: United States Prime Farmland Map (1997)

3.5.5 Existing Conditions—Nationwide Physiographic Regions

Geology and soils are inherently location-specific resources, and as such, existing conditions cannot be
described in detail on a national scale in this document. However, it is possible to describe the general
geologic composition of the States, territories, and DC with a discussion of physiographic regions, as
established by USGS.

Physiographic regions are established by common geomorphology, rock type, and geologic structure and
history. Geologic, topographic, and soil characteristics may impose limitations on potential uses for a
particular site. Areas characterized by seismic activity, structural instability, excessive erodibility, steep
slopes, or prime or unique farmlands, may completely preclude the implementation of a project at a
particular site, require the use of certain engineering technology, or require consultation with State or
Federal agencies.

The United States has eight distinct physiographic regions, with United States territories accounted for
separately. These regions are further subdivided into 25 provinces, each with unique topography and
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geology. The eight major physiographic regions in the nation are the Laurentian Upland, Atlantic Plain,
Appalachian Highlands, Interior Plains, Interior Highlands, Rocky Mountain System, Intermontane
Plateaus, and the Pacific Mountain System (USGS, 2013a) (USGS, 2003b). Figure 3-2 shows the
geographic distribution of each physiographic region.

3.5.5.1 Laurentian Upland

The Laurentian Upland Region includes portions of northern Michigan, Wisconsin, and Minnesota. The
metamorphic rocks that contain the basement of the Laurentian Upland are the oldest on the continent;
these rocks have been dated to 2.5 billion years old. Topographic relief is minimal throughout the region.
"Hills rise just a few hundred feet above the surrounding countryside. The highest of these, such as Rib
Hill, Wisconsin, are made up mostly of resistant quartzite or granite." (USGS, 2014d)

3.5.5.1.1 Earthquakes (Seismic Risk)

Earthquake risk within the Laurentian Upland is minimal (National Atlas of the United States, 2012a).
For example, one of the lowest occurrence levels for earthquakes in the nation is in Minnesota. Similar to
elsewhere in the Midwest, Minnesota's earthquakes are "attributed to minor reactivation of ancient
(Precambrian) faults in response to modern stresses.” (University of Minnesota -- Minnesota Geological
Survey, 2014).

3.5.5.1.2 Landslides

The susceptibility of this region to landslides is relatively low. However, landslides may still occur on a
localized basis, especially when triggered by risk factors such as heavy rains and/or loss of vegetation due
to development or wildfires. For example, the highest potential for landslides in northern Michigan is
found in areas "where Cambrian sandstone** or Ordovician and Silurian limestone® form cliffs along the
shores of [Lake Michigan and Lake Superior]." Glacial deposits adjacent to both lakes also have
demonstrated susceptibility to landslide events (Radbruch-Hall, et al., 1982).

3.5.5.1.3 Subsidence

Examples of subsidence are localized in the region and not considered significant for discussion on a
regional scale (USGS, 2000).

3.5.5.2 Atlantic Plain

The Atlantic Plain Region includes the Continental Shelf and the Gulf and Atlantic Coast plains
stretching from New York south to Florida and west to Texas. The Atlantic Plain Region formed through
the repetitive rise and fall of the oceans over the last 150 million years. Sedimentary strata become
thinner moving westward through the region, and thicken to several thousand feet thick along the
coastline. Erosion from the Appalachian Mountains, which formed between 480 and 440 million years
ago (MYA), dislodged sediments, which were subsequently deposited by rivers to form the Atlantic Plain.

24 Sandstone: "Sedimentary rock made mostly of sand-sized grains" (USGS, 2015c).
25 Limestone: "A sedimentary rock made mostly of the mineral calcite (calcium carbonate). Limestone is usually formed from
shells of once-living organisms or other organic processes, but may also form by inorganic precipitation" (USGS, 2015c¢).
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This area is characterized by gentle topography and a transition zone between the land and sea, often
having marshes, lagoons, swamps, sand bars, and reefs. (NPS, 2015a)

3.5.5.2.1 Earthquakes (Seismic Risk)

Portions of the Atlantic Plain are at risk for significant earthquakes. In September 1886, Charleston, SC
experienced one of the most damaging earthquakes in the history of eastern North America (USGS,
2012b). This magnitude 7.3 earthquake was "felt over 2.5 million square miles, from Cuba to New York,
and Bermuda to the Mississippi River" (South Carolina Emergency Management Division, 2012), and
resulted in more than $5 million (M) in property damage, killed 60 people, and produced extensive
cratering and fissuring across the ground surface (USGS, 2012b). An estimated 10 to 20 earthquakes
occur within South Carolina annually, though most measure below magnitude 3.0 on the Richter scale
(South Carolina Emergency Management Division, 2012). Most (70 percent) of South Carolina's
earthquakes occur along the Middleton-Place Seismic Zone (South Carolina Emergency Management
Division, 2015). The USGS earthquake probability prediction tool estimates that there is a 15 to 20
percent chance of a magnitude 6.0 earthquake occurring in the Charleston, SC,* area within the next 100
years (USGS, 2010). Elsewhere in the Atlantic Plain, earthquake risk is lower.

3.5.5.2.2 Landslides

The Atlantic Plain's susceptibility to widespread landslides is relatively low due to the Region's minimal
topography. However, landslides may occur on a localized basis due to heavy rains, loss of vegetation, or
wildfires (National Atlas of the United States, 2001). For example, Florida's only recorded landslide
occurred in Gadsden County in 1948, when the unconsolidated sediments comprising the north-facing
slope along Flat Creek flowed downhill toward the streambed. It was likely caused by rushing
floodwaters from the creek below (Florida Department of Environmental Protection, 2014).

3.5.5.2.3 Subsidence

Regional subsidence is prevalent in the Atlantic Plain due to sediment compaction. Subsidence rates in
Delaware and North Carolina are estimated at 1.7 millimeters (mm) per year and approximately 0.9 mm
per year, respectively (Virginia Institute of Marine Science, 2010). On the Virginia Eastern shore, land
subsidence has been observed as a result of a meteor strike that occurred 35 MYA (Virginia Institute of
Marine Science, 2010). Historically, portions of Maryland have experienced relative sea level rise of
approximately one foot over the past century. However, due to regional land subsidence and global
climate change, Maryland may experience three to four feet of sea level rise over the next century
(Massachusetts Executive Office of Energy and Environmental Affiars, Undated). Along the Gulf Coast,
subsidence has been observed from the Mississippi River Delta to Memphis, TN. Portions of the
Mississippi Delta are subsiding at 10 to 15 mm per year, and Louisiana is subsiding at 5 to 10 mm per
year (American Geophysical Union, 2006). Additionally, large portions of San Jacinto County, TX
(Houston metropolitan area), have dropped by several meters over the last century, resulting in loss of
wetlands and coastal habitats (USGS, 2007a).

26 Charleston, SC is highlighted because it possesses the greatest risk from a magnitude 6.0 earthquake in the region.
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3.5.5.3 Appalachian Highlands

The Appalachian Highlands Region extends from Canada to Alabama. This region is composed of layers
of folded sedimentary rock created when the North American plate collided with Eurasian and African
plates more than 500 MYA. Once similar in height to the present-day Rocky Mountains, the Appalachian
Highlands have eroded considerably, and most peaks are now under 5,000 feet above sea level. The
current Appalachian Highlands Region is characterized by prime and unique farmlands and is rich in
mineral resources (USGS, 2003b).

Within the Appalachian Highlands, the Piedmont Province, which includes parts of Georgia, South
Carolina, North Carolina, Virginia, Maryland, Pennsylvania, and New Jersey, consists of generally rolling
ridges with a few hundred feet of elevation difference between the hills and valleys (North Carolina
Geological Survey, 2004). The Piedmont's igneous and metamorphic rocks contrasts with the
sedimentary formations found in the Atlantic Plain. The Piedmont Province ranges from steeply sloped
ridges with highly eroded valleys in the northern sections, to rolling hills and broad plateaus in the
southern sections (Georgia Department of Natural Resources, Undated).

3.5.5.3.1 Earthquakes (Seismic Risk)

The Appalachian Highlands are at relatively low risk to significant earthquake activity. The USGS
earthquake probability prediction tool estimates that there is a 4 to 6 percent chance of a magnitude 6.0
earthquake occurring in the area near Massena, NY,?” within the next 100 years (USGS, 2010). Within
Virginia's Appalachian Highlands, a magnitude-5.8 earthquake centered in the town of Mineral impacted
much of the East Coast in August 2011 (USGS, 2015a). The earthquake occurred in the Central Virginia
Seismic Zone, which "extends east-west about 120 km from the Fall Line to Blue Ridge and is about 100
km wide in the north-south direction" (USGS, 2015b). Rock falls attributed to the earthquake occurred
more than 150 miles away (USGS, 2015b).

3.5.5.3.2 Landslides

USGS has documented two significant regional landslide events in the Appalachian Mountain Region;
both the Nelson County (1969) and Madison County (1995) landslides occurred in Virginia. The 1969
Nelson County event occurred during Hurricane Camille, which produced more than 28 inches of rain
during an 8-hour period. This landslide caused more than 150 deaths and more than $100M in
infrastructure damage. The 1995 Madison County landslide was triggered by 30 inches of rainfall in the
area over a period of 16 hours; during this event, one landslide traveled two miles (USGS, 1997a). One
study suggests that 550 individual slides occurred in Madison County during this event. One individual
was killed by a debris flow and infrastructure damages exceeded $100M (USGS, 1996a). Landslides in
the Appalachian Mountain Region have a recurrence interval of approximately 1 per 2.7 years (USGS,
1997a).

27 Massena, NY, is highlighted because it possesses the greatest risk from a magnitude 6.0 earthquake in the region.
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3.5.5.3.3 Subsidence

Karst topography is a contributor to subsidence in the Appalachian Highlands. In Delaware, karst
topography has led to land subsidence and cave formation in the Piedmont Province. Karst areas are
confined to portions of the Piedmont underlain by carbonate®® rocks of the Cockeysville Formation
(Talley, 1981). The Hockessin area is underlain by carbonate rocks that are at risk to subsidence (Figure
3-13) (The Delaware Geological Survey, 2015). Six sinkholes? were discovered in the Hockessin Valley
between 1978 and 1981 (Talley, 1981).

Source: (The Delaware Geological Survey, 2015)
Figure 3-13. Hockessin Sinkhole (1980)

3.5.5.4 Interior Plains

The Interior Plains Region extends between the western edge of the Appalachian Highlands (near States
including Ohio, Tennessee, and Alabama) and the eastern edge of the Rocky Mountain System (including
states such as Montana, Wyoming, and Colorado) (Fenneman, 1916). Metamorphic and igneous rocks
dating to the Precambrian Era (older than 542 MY A) underlie the entire region. There is minimal
topographic relief throughout the region, except for the Black Hills of South Dakota. During the
Mesozoic Era, much of the Interior Plains were covered by the oceans, resulting in the formation of
sedimentary rocks,*® which lie on top of the Precambrian basement rocks. Erosion from the Rocky
Mountains to the west and the Ozark/Ouachita Mountains to the east, also contributed to the formation of
sandstone, mudstone,*!' and clay (USGS, 2014e).

3.5.5.4.1 Earthquakes (Seismic Risk)

Most of the Interior Plains Region is at relatively low risk to significant earthquake activity. The largest
recorded earthquake in Oklahoma occurred in 2011 and measured 5.6 on the Richter scale (USGS,
2011a). The USGS earthquake probability prediction tool estimates that there is a 3-4 percent chance of a

28 Carbonate: "A sedimentary rock made mainly of calcium carbonate (CaCO3). Limestone and dolomite are common carbonate
sedimentary rocks" (USGS, 2015c).

29 Sinkhole: "A depression in the surface commonly found in in karst landscapes. Sinkholes often form where limestone or some
other soluble rock is partially dissolved by groundwater, then collapses to form a depression. Sinkholes are often "bowl-
shaped" and can be a few to many hundreds of meters in diameter" (USGS, 2015c).

30 Sedimentary Rock: "Rocks that formed from pre-existing rocks or pieces of once-living organisms. They form from deposits
that accumulate on the Earth's surface. Sedimentary rocks often have distinctive layering or bedding" (USGS, 2015¢).

31 Mudstone: "A very fine-grained sedimentary rock formed from mud" (USGS, 2015c).
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magnitude 6.0 earthquake occurring in the area near Anadarko, OK,*? within the next 100 years (USGS,
2010).

3.5.5.4.2 Landslides

Landslides may occur on a localized basis when triggered by heavy rains, loss of vegetation due to
development, or wildfires (National Atlas of the United States, 2001). Landslides are common in
Hamilton County, OH (near Cincinnati) (USGS, 2009a). Hamilton County is susceptible to landslides
largely due to its underlying geology; the Kope Formation is exposed throughout the region and contains
a highly erodible form of shale. In addition, much of the surface of Hamilton County is covered with
unconsolidated glacial deposits, which are vulnerable to landslides (Hamilton County Soil & Water
Conservation District, 2011). In 1996, Hamilton County experienced a series of landslides in soil and
shale.3* An estimated 180 truckloads of debris slid onto Columbia Parkway and shut down the highway
for several days (Cincinnati.com, 2012); infrastructure damage repair and mitigation exceeded $10M. In
2008, roughly 35 landslides were reported in the Hamilton County area (Hamilton County Soil & Water
Conservation District, 2011).

3.5.5.4.3 Subsidence

Widespread land subsidence in the Interior Plains due to groundwater withdrawals is not a major concern
(Kansas Geological Survey, 2011). Localized subsidence has been observed in Hutchinson, KS, where
three areas of land subsidence were observed between 1914 and 1952 due to salt mining, which began in
1888. During May 1914, a 150-ft wide, 15-ft deep sinkhole formed near the Morton Salt Company
Factory (Kansas Geological Survey, 1978). In Nebraska, land subsidence due to sinkhole formation has
occurred in isolated areas (Nebraska Emergency Management Agency, 2014). For example, in 2009, the
Bureau of Reclamation documented sinkholes below the Red Willow Dam near McCook in the southern
part of the State (Bureau of Reclamation, 2009).

3.5.5.5 Interior Highlands

The Interior Highlands Region includes the elevated portions of Illinois, Missouri, Arkansas and
Oklahoma, and stand in contrast to the flat-lying surrounding areas of the Interior Plains and Atlantic
Plains Regions. The Interior Highlands are composed of Paleozoic (542 to 241 MY A) sedimentary rocks.
Beginning about 340 MY A, these rocks were uplifted and deformed to form a large mountain range,
much of which has subsequently eroded. The remnants of this mountain range are seen today in the
Ouachita-Ozark Highlands. (USGS, 2014f)

3.5.5.5.1 Earthquakes (Seismic Risk)

The Interior Highlands contain one of the country's largest fault systems east of the Rocky Mountains: the
New Madrid Seismic Zone (NMSZ). Over the past 4,500 years, several magnitude 7.0 to 8.0 earthquakes
have occurred in this area, including the historic 1811-1812 series of 4 magnitude 7.0 to 8.0 earthquakes,

32 Anadarko, OK is highlighted because it possesses the greatest risk to a magnitude 6.0 earthquake in the region.

33 Shale: "Sedimentary rock derived from mud. Commonly finely laminated (bedded). Particles in shale are commonly clay
minerals mixed with tiny grains of quartz eroded from pre-existing rocks. Shaley means like a shale or having some shale
component, as in shaley sandstone" (USGS, 2015c).
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which took place over a 4-month period. Widespread portions of the Midwest are at risk to damaging
earthquakes due to their proximity to the NMSZ, which includes portions of Illinois, Missouri, Kentucky,
Tennessee, and Arkansas (USGS, 2012c¢). "The [NMSZ] appears to be about 30 years overdue for a
magnitude 6.3 quake because the last quake of this size occurred 100 hundred years ago at Charleston,
Missouri, on Oct. 31, 1895 (it was a magnitude 6.7)... About 75 percent of the estimated recurrence time
for a magnitude 7.6 earthquake has elapsed since the last quake of this size occurred in 1812" (Missouri
Department of Natural Resources, 2015). The USGS earthquake probability prediction tool estimates that
there is a 25 to 30 percent chance of a magnitude 6.0 earthquake occurring along the New Madrid Fault
within the next 100 years. An earthquake of this magnitude would impact major cities such as Memphis,
TN; Little Rock, AR; and St. Louis, MO. (USGS, 2009b)

3.5.5.5.2 Landslides

Portions of the Interior Highlands are susceptible to landslides, particularly in western Arkansas
(Arkansas Geological Survey, 2015a). Landslides in Arkansas are typically associated with "road
building, where excavations into the hillsides have over-steepened and reduced natural slope stability.
Over-steepening of slope and removal of vegetation combined with large amounts of rainfall contribute to
landslide development" (Arkansas Geological Survey, 2015b). One notable landslide event in Arkansas
occurred in 2008, when soil saturation and excessive stormwater runoff caused a landslide that blocked
Richland Creek Road in Searcy County (in northern Arkansas about 75 miles north of Little Rock).
Shale- and clay-based units moved 100 feet during the slide (Chandler & Doerr, 2008).

3.5.5.5.3 Subsidence

Subsidence risk exists in small pockets throughout the Interior Highlands region. In Oklahoma, one
potential cause of land subsidence is the collapse of karst. Karst topography is most prevalent within
eastern Oklahoma, particularly in Mississippian (359 to 318 MY A) limestone units (Johnson, 2008). A
second cause of land subsidence in Oklahoma is mine collapse. "Subsidence is recognized to occur in the
Picher [(in northeastern Oklahoma)] area, as well as in portions of eastern Oklahoma which were active
coal mining areas from the late 1800s until the mid-1900s" (Oklahoma Department of Emergency
Management, 2014). Counties at risk of subsidence include Atoka, Coal, Craig, Haskell, Latimer,
LeFlore, Mayes, Mclntosh, Muskogee, Nowata, Okmulgee, Pittsburg, Rogers, Sequoyah, Tulsa, and
Wagoner counties. Nearly 500 mine shafts in Oklahoma are at risk of collapse (Oklahoma Department of
Emergency Management, 2014).

3.5.5.6 Rocky Mountain System

The Rocky Mountains constitute a line from the northern border with Canada south into central New
Mexico. The Rocky Mountains formed during the Laramide orogeny,** which occurred between 70 and
40 MYA. They formed due to the collision of the Pacific Ocean oceanic crust®® with the North American
continental crust. In most cases, convergence of oceanic crust with continental crust results in mountain
formation 200 to 400 miles from the coastline; however, given the low angle of subduction by which the

3 Orogeny: "An episode of mountain building and/or intense rock deformation" (USGS, 2015¢).
35 Crust: "The rocky, relatively low density, outermost layer of the Earth" (USGS, 2015c¢).
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oceanic crust passed under the less dense continental crust during the Laramide orogeny, the Rocky
Mountains arose several hundred miles further inland than is normally observed. (USGS, 2014g)

3.5.5.6.1 Earthquakes (Seismic Risk)

A relatively high-risk zone of potential seismic activity extends throughout portions of the Rocky
Mountain System. Within Utah, areas of greatest seismicity are focused in the central portion of the State
running from north to south. Weber, Davis, Salt Lake, Utah, and Juab Counties are at the greatest risk of
strong earthquakes within Utah, due to their proximity to the Wasatch Fault, a 240-mile long geologic
feature that extends between Malad City, and Fayette, UT (Utah Geological Survey, 1997). On average,
six magnitude 3.0 (or greater) earthquakes occur within Utah in a given year. Magnitude 6.0 (or greater)
earthquakes occur in Utah, on average, once every 20 years (Utah Geological Survey, 1997). Utah's
largest recorded earthquake measured 6.6 on the Richter scale, and occurred in Hansel Valley in northern
Utah in 1934. The earthquake produced landslides and multiple ground fractures; in some locations, the
terrain was displaced by more than one foot (USGS, 2014h).

In Wyoming, areas of greatest seismicity are concentrated in the northwest portions of the State; locations
within Yellowstone National Park are at the greatest risk of experiencing a significant earthquake
(Wyoming State Geological Survey, 2015c). On average, between 1,000 and 3,000 earthquakes occur
annually within Yellowstone National Park, including several magnitude 3 to 4 earthquakes (USGS,
2005). "The largest earthquake recorded to date in Wyoming occurred on August [18], 1959 in
Yellowstone National Park. The earthquake registered as a magnitude 6.5 and is considered to be an
aftershock of the magnitude 7.5 Hebgen Lake earthquake in southwestern Montana" (Wyoming State
Geological Survey, 2015¢c). The USGS earthquake probability prediction tool estimates that there is a 60
to 80 percent chance of a magnitude 6.0 earthquake occurring in northwestern Wyoming (north of
Jackson®¢) within the next 100 years (USGS, 2010).

3.5.5.6.2 Landslides

Several significant landslide events have been documented in the Rocky Mountain System. During 1983
and 1984, multiple landslides in Utah resulted in more than $500M in infrastructure damage. The 1983
Thistle landslide was the most expensive landslide in nation's history. This landslide, which was caused
by significant rainfall and snowmelt, blocked three major transportation arteries, including the main
transcontinental line of the Denver and Rio Grande Western Railroad. (USGS, Undated).

3.5.5.6.3 Subsidence

In Montana, more than 6,000 abandoned mines have been documented, some of which are at risk of
collapse (Montana Department of State Lands, 1995); most of Montana's mines are in the western portion
of the State within the Rocky Mountain System (Montana Department of Environmental Quality, 2015).
In recent years, Montana has been studying the potential for mine-induced subsidence at the Red Lodge
Mine, which is in southern Montana north of Yellowstone National Park (Montana Department of

36 Jackson, WY, is highlighted because it possesses the greatest risk to a magnitude 6.0 earthquake in the region.
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Environmental Quality, 2014). The study concluded that trough subsidence®” had occurred on the order
of 3 to 7 inches with the potential to cause "slight to appreciable" damage to buildings. The study also
indicated that two potholes had developed in Red Lodge due to mine subsidence (Pioneer Technical
Services, Inc. - Prepared for Montana Department of Environmental Quality, 2015).

Portions of western Montana are underlain by carbonate rocks that are subject to the formation of karst
topography (USGS, 2004). The Mississippian (359 to 318 MYA) Madison Limestone is the major
geologic unit that contributes to the formation of karst topography throughout southern Montana. At
Bighorn Canyon National Recreation Area, the Madison Limestone has formed more than 14 miles of
caves (NPS, 2015b).

3.5.5.7 Intermontane Plateaus

West of the Rocky Mountain System is the Intermontane Plateaus Region. The region comprises
Colorado Plateau (covering portions of Colorado, Utah, Arizona, and New Mexico) and the Columbia
Plateau (covering eastern Washington and parts of Oregon and Idaho). The Colorado Plateau is
composed primarily of relatively flat sedimentary rock that was uplifted during tectonic events, whereas
the Columbia Plateau resulted from volcanic activity. (USGS, 2003b)

3.5.5.7.1 Earthquakes (Seismic Risk)

The motion between the North American, Pacific, and Juan de Fuca tectonic plates causes frequent
seismic activity throughout western North America. Most activity occurs close to the plate boundaries in
California and off the Oregon and Washington coasts, but a significant part of this deformation extends
eastward throughout the Basin and Range Province of Nevada and Utah (USGS, 2012d). Nevada is in
one of the most seismically active regions in the United States. Nevada ranks 3™ (behind California and
Alaska) nationwide in the number of large earthquakes over the last 150 years (University of Nevada,
Reno, 2015a). Areas of greatest seismicity in Nevada are concentrated in the western portions of the
State (USGS, 20141). The largest earthquake ever recorded in Nevada was a magnitude-7.1 quake that
occurred in 1915 the eastern part of Pleasant Valley, in north-central part of Nevada. Damage occurred
within an 80 km radius of the earthquake in Humboldt, Lander, and Pershing Counties, and the
earthquake was felt in parts of Oregon, California, and Utah (USGS, 2012¢). The USGS earthquake
probability prediction tool estimates that there is an 80 to 90 percent chance of a magnitude 6.0
earthquake occurring in the Lake Tahoe/Reno/Carson City, NV* area within the next 100 years (USGS,
2010).

3.5.5.7.2 Landslides

Landslides may occur on a localized basis in parts of the Intermontane Plateaus, when triggered by heavy
rains, loss of vegetation, or wildfires (National Atlas of the United States, 2001). For example, in New

37 Trough Subsidence: Subsidence that occurs "when the overlying soils (or overburden) [sag] downward due to the failure of
remnant mine pillars or by punching of the pillars into a soft mine floor" (Pioneer Technical Services, Inc. - Prepared for
Montana Department of Environmental Quality, 2015).

38 The Lake Tahoe/Reno/Carson City, NV area is highlighted because it possesses the greatest risk to a magnitude 6.0 earthquake
in the region.
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Mexico heavy rains in the Basin and Range Province can trigger debris flow*® landslides at higher
elevations. Road building in mountainous areas can increase the probability of landslides (Radbruch-
Hall, et al., 1982).

3.5.5.7.3 Subsidence

Examples of subsidence are localized in the region (USGS, 2000). For example, in Nevada, subsidence
due to underground water withdrawal has been observed in the Las Vegas Valley, where 20 percent of the
water supply comes from groundwater withdrawals. Beginning in 1946, extraction of groundwater
exceeded the volume of water that infiltrated into the ground. Withdrawals have exceeded groundwater
recharge since that time, resulting in a decline in the water table by more than 290 feet and the
compaction of aquifer sediments (Bell, Price, & Mifflin, 1992). Throughout the Las Vegas Valley,
ground surface elevations have dropped by 6 feet since the 1930s (University of Nevada, Reno, 2015b).

In New Mexico, land subsidence is attributable to collapsible soils.*® Collapsible soils are common in
areas that are underlain by clay and where unconsolidated eroded sediments have collected at the bases of
foothills and within adjacent valleys. Collapsible soils have been observed in Las Cruces (south-central
New Mexico), Alamogordo (south-central New Mexico), and Socorro (west-central New Mexico) (Love,
2015). Another significant cause of land subsidence in New Mexico is the formation of caves and
sinkholes due to karst topography, which is common in southern New Mexico in areas underlain by
carbonate rocks (USGS, 1995).

3.5.5.8 Pacific Mountain System

The Pacific Mountain System's geology is younger than the eastern continental United States, and spans
from southern California northward to Alaska. The region tectonically active, and contains the majority
of active volcanoes in North America, as well as the highest mountain on the continent, Mount McKinley
in Alaska. It is characterized primarily by igneous rocks, which resulted from volcanic activity. (USGS,
2003b)

3.5.5.8.1 Earthquakes (Seismic Risk)

The Pacific Mountain System includes the most seismically active region in the United States. Between
1974 and 2003, more than 87 percent of the magnitude 3.5 or greater earthquakes occurring in the United
States originated in Alaska, Hawaii, and California. (USGS, 2012f)

California is particularly vulnerable to earthquake activity due to the dozens of active faults and fault
zones in the State. On average, the southern California area experiences about 10,000 earthquakes
annually, with most of these not felt and only several hundred are greater than magnitude 3.0 on the
Richter scale. Earthquakes with a magnitude of greater than 4.0 account for only 15 to 20 earthquakes

39 Debris Flow: "A type of landslide made up of a mixture of water-saturated rock debris and soil with a consistency similar to
wet cement. Debris flows move rapidly downslope under the influence of gravity. Sometimes referred to as earth flows or
mud flows" (USGS, 2015c¢).

40 Collapsible Soils: "Collapsible soils are soils that compact and collapse after they get wet. The soil particles are originally
loosely packed and barely touch each other before moisture soaks into the ground. As water is added to the soil in quantity and
moves downward, the water wets the contacts between soil particles and allows them to slip past each other to become more
tightly packed" (Love, 2015).
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(USGS, 2014j). California experiences about 40 mm of slip per year on the faults of the San Andreas
system and about 10 mm per year in the Mojave Desert and Basin and Range area east of the Sierra
Nevada on a fault system (also referred to as the eastern California shear zone) (California Emergency
Management Agency, 2013). Areas of greatest seismicity in California are concentrated along the coast,
particularly along the San Andreas Fault. Two of the most powerful earthquakes recorded to date are the
1857 Fort Tejon earthquake (magnitude 7.9) and the 1906 San Francisco earthquake (magnitude 7.8).
The Fort Tejon earthquake uprooted trees and destroyed buildings up to 20 km away. (USGS, 2014k)

Within California, earthquakes of magnitude 7.0 to 7.9 occur approximately every 10 years, and
earthquakes of magnitude 6.0 to 6.9 occur every two to three years. No earthquake with a magnitude 8.0
or greater has been officially recorded in the State. It is estimated that there is a 63 percent chance that a
magnitude 6.7 earthquake will hit the San Francisco area before 2032, and between 80 and 90 percent
likelihood that a magnitude 7.0 earthquake will hit southern California before 2024. (California
Emergency Management Agency, 2013)

3.5.5.8.2 Landslides

The majority of landslide incidents and hazards within the United States have occurred within the Pacific
Mountain System. Of the 18 regional-scale landslide events documented by USGS between 1906 and
1998, 13 occurred in California (9), Washington (2), Alaska (1), or Hawaii (1). Twenty-four local
landslide events were documented in California between 1925 and 1999 (USGS, Undated). These
landslide events were precipitated by a number of different causes:

e In 1971, a 7.5-magnitude San Fernando earthquake resulted in a massive slope failure upstream of the
Lower Van Norman Dam. The landslide damaged the dam and 80,000 people were forced to
evacuate. Economic and infrastructure damage from landslides attributed to the earthquake exceeded
$300M.

e The 1972 Big Sur Landslide resulted from August wildfires and subsequent multi-day rainstorms in
October. These events inundated highways, automobiles, and houses with mud and debris, and
resulted in more than $26.5M in damage.

e In 1998, heavy rains produced the Anzar Road Landslide, which destroyed one home, severed a
natural gas pipeline, and resulted in $746M in economic and infrastructure damage.

Numerous significant landslide events have affected Washington State within the last century, including:

e A series of landslides affected Lake Roosevelt throughout the 1930s—1970; a large number of those
events are attributed to the rapid drawdown of the Lake Roosevelt Reservoir and the resultant
decreased pore pressure in surrounding sediments. The Lake Roosevelt landslides created large
waves, including one at 65 feet high. (Department of the Interior, 1997)

e A series of landslides also occurred in Washington following the 1980 eruption of Mt. St. Helens.
Debris destroyed nine highway bridges, extensive lengths of highways, and countless private and
public buildings. The low casualties (5 to 10 people) were attributed to evacuation warnings before
the eruption. (USGS, Undated)
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e In March 2014, a landslide struck the town of Darrington, WA in Snohomish County. The 1,500
feet-wide wall of terrain buried structures in up to 15 feet of mud. The landslide was likely caused by
excessive rainfall during the preceding 45 days. (USA Today, 2014)

3.5.5.8.3 Subsidence

Subsidence caused by groundwater/fluid withdrawals is a problem throughout the southwestern Pacific
Mountain System. Extraction of oil from the Wilmington Oil Field in California caused land subsidence
of approximately 0.75 meters per year (NASA, 2013). Total subsidence reached nine meters before the
land surface was stabilized by re-injecting fluids into the ground. An extreme example of land subsidence
occurred in the San Joaquin Valley (California), where the ground has dropped nearly 10 meters since the
1920 due to groundwater withdrawals (USGS, 2000). More than 5,200 square miles of agricultural land
has been affected by land subsidence in the San Joaquin Valley (Figure 3-14) (California Department of
Water Resources, 1984).

Land Subsidence (1926-70)
P DE-12m
[ ] 1nz-24m
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[ 48-61m
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Bl 7:-35m
Bl -:c5m

Source: (USGS, 2012g)
Figure 3-14: Ground Subsidence Map for the California San Joaquin Valley

3.5.5.9 Other Territories

Several States and territories do not fall into the above-mentioned physiographic regions, including
Hawaii, American Samoa, the Northern Mariana Islands, Guam, USVI, and Puerto Rico.

The Hawaiian Islands are volcanic islands in the Pacific Ocean, created by hot-spot activity below the
Earth's surface. Although most of the volcanoes are extinct, activity continues at several volcanoes on the
island of Hawaii, including Mt. Kilauea. American Samoa, the Northern Mariana Islands, and Guam are
volcanic islands in the Pacific Ocean and susceptible to seismic activity. Volcanic rock forms the
geologic foundation of the islands, with sedimentary rock overlaying some portions. The USVI and
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Puerto Rico are in the Caribbean Sea and of volcanic origin; they are composed of igneous rock overlain
with more recent sedimentary deposits. (NPS, 2013a)

The Hawaiian Islands are susceptible to regular earthquakes including several events greater than
magnitude 6.5 that have occurred within the last 80 years. Guam and the Northern Marianas are
susceptible to earthquakes as well.

Landslide and subsidence data are not available for Hawaii or the territories.

3.6 WATER RESOURCES Unit of Analysis

3.6.1 Definition of the Resource UG U e

Water resources include surface waters and groundwater used by both natural and built systems. Surface
water elements are lakes, ponds, rivers, and streams, as well as estuarine and coastal waters.
Groundwater includes all underground water that occupies pore spaces between sand, clay, and/or rock
particles. Aquifers are underground layers of water-bearing rock.

This section provides a summary of surface water and groundwater uses throughout the United States and
consideration is given to the differences between freshwater and estuarine/coastal waters. Additional
analysis is provided for the public water supply. Floodplains are closely integrated with the function and
utility of all water resources due to their effect on water moving toward the coast (from upland
precipitation and snowmelt) and floodwaters moving landward (from upstream and offshore storms). The
unit of analysis for this section, USGS HUC-2 watersheds, was selected to logically divide the continental
United States into 18 watersheds that can be analyzed for their respective unique characteristics pertaining
to water resources. Three additional HUC-2 watersheds are discussed for Alaska, Hawaii, and the
Caribbean (Puerto Rico and the USVI).

3.6.2 Applicable Statutes and Regulations

The alternatives must meet the requirements of NEPA, and other applicable laws and regulations. The
NFIP is influenced by these laws and policies because of the relationship to wetlands and floodplains and
the mapping associated with these areas, as well as the need for permit compliance with Federal laws.
Descriptions of applicable laws and regulations for Water Resources are provided below.

3.6.2.1 Clean Water Act

The Clean Water Act (CWA), passed in 1972, establishes the basic structure for regulating discharges of
pollutants into the waters of the United States and regulating quality standards for surface waters.
Through a variety of regulatory and non-regulatory initiatives, the CWA is designed to restore and
maintain the chemical, physical, and biological integrity of the nation's waters, including wetlands.
Sections 401 and 404 of the CWA most directly influence development and related activities within
floodplains.

Section 404 of CWA establishes a program to regulate the discharge of dredged or fill material into
waters of the United States, including wetlands. "Fill material” includes not only soil or dredge material,
but also bridge footings, pier pilings, and other man-made materials. A Section 404 permit must be
obtained from the USACE for any activity that includes the discharge of dredged or fill material into
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waters of the United States, including wetlands. Section 404 permits are either individual or general.
Individual permits are required for specific activities that may potentially create significant impacts, such
as the construction of dams, levees, and highways along a waterway. General permits may be granted by
the USACE on a nationwide, statewide, or regional basis for activities that produce minimally adverse
effects, such as minor culvert or road crossings over streams. Thus, the USACE has a direct authority to
regulate waters of the United States, including wetlands, and Section 404 permitting is one regulatory
mechanism that affects development within riverine and coastal floodplains.

The EPA plays a key oversight role in the implementation of Section 404 through the Section 401 water
quality certification process, which is required for issuance of a Section 404 permit. In some States,
Section 401 authority is delegated to a State regulatory agency. The main function of Section 401 is to
allow State and Tribal jurisdictions to review and approve, condition, or deny all Federal permits or
licenses that may produce discharge within the jurisdiction's waterway. Applicants for a Federal license
or permit must demonstrate that either the State in which the proposed discharge will originate or the
interstate water pollution control agency with jurisdiction over the navigable waters in question has
approved the proposed development. As a result, all Federal permits, including those issued by USACE,
must also meet all applicable State (or interstate) water management provisions. Throughout the Section
404/401 process, the USFWS, NOAA Fisheries, and State resource agencies all play an advisory role for
USACE and EPA.

In most cases, the jurisdictional limit of Sections 404 and 401 permitting is the highest tide line in tidal
areas and the ordinary high water mark along freshwater waterways. Wetlands and relatively permanent
tributaries with a connection to navigable waters are also generally under Sections 404 and 401
jurisdiction. While floodways typically fall entirely within the jurisdictional limit of Sections 404 and
401 permitting, the full extent of the SFHA may not.

In addition to these aspects of the CWA, the National Pollutant Discharge Elimination System (NPDES)
Stormwater Program is a comprehensive, two-phased national program for addressing the non-
agricultural sources of stormwater discharges that adversely affect the quality of the nation's waters. The
program uses the NPDES permitting mechanism to require the implementation of controls designed to
prevent harmful pollutants from being washed into local water bodies by stormwater runoff. The NPDES
permit requirements include mandatory permits for any earth moving or ground clearing for areas larger
than one acre. Implementation of the program will provide a higher degree of agency review and
corresponding measures to protect aquatic resources.

3.6.2.2 Coastal Zone Management Act

The CZMA is administered by the Department of Commerce's Office of Coastal Resource Management
and NOAA and applies to all coastal states and to all States that border the Great Lakes. The CZMA was
established to help prevent additional loss of living marine resources, wildlife, and nutrient-enriched
areas; alterations in ecological systems; and decreases in undeveloped areas available for public use. The
CZMA calls for the "effective management, beneficial use, protection, and development" of the nation's
coastal zone and promotes active State involvement in achieving these goals. The CZMA requires
participating coastal States to develop coastal zone management programs to effectively manage coastal
zones within State boundaries. Each State CZM program must include provisions protecting coastal
natural resources, fish, and wildlife; managing development along coastal shorelines; providing public
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access to the coast for recreational purposes; and incorporating public and local coordination for coastal
decision-making. Upon Federal approval of a State's coastal zone management program, the State
becomes eligible for Federal coastal zone grants. Development projects within the coastal zone must
demonstrate compatibility with the State's coastal zone program and apply for a coastal zone permit.
Additionally, review by other regulatory agencies, such as the USFWS and NOAA Fisheries is typically
part of a coastal zone permit review.

For projects in the coastal zone that are funded, authorized, or carried out by a Federal agency, a Federal
consistency determination is submitted to the State as confirmation the project is consistent with the State
coastal zone program. The CZMA gives states the authority to determine whether activities of
governmental agencies are consistent with federally approved CZM programs. Any activities approved
by communities participating in the NFIP that may have an effect on any land or water use or on any
natural resources in the coastal zone must conform to the enforceable policies of the approved State CZM
program. This voluntary Federal-State partnership addresses coastal development, water quality,
shoreline erosion, public access, protection of natural resources, energy facility siting, and coastal
hazards.

3.6.2.3 EO 11988 (Floodplain Management)

Issued in 1977, EO 11988, Floodplain Management, requires all Federal agencies to avoid to the extent
possible the long and short-term adverse impacts associated with the occupancy and modification of
floodplains and to avoid direct and indirect support of floodplain development whenever there is a
practicable alternative. The EO affects actions including the acquisition, management, and disposal of
Federal facilities and land; federally undertaken, financed, or assisted construction and improvements;
and Federal programs and activities affecting land use (42 FR 26951). Prior to any Federal action, the
agency must conduct an 8-step process to determine whether the proposed action will occur in the
floodplain; identify and evaluate practicable alternatives "to avoid adverse effects and incompatible
development in the floodplains;" identify the impacts of the proposed action; develop measures to
minimize potential harm to people, property, and floodplains; and provide an opportunity for public
review and comment.

3.6.2.4 EO 11990 (Protection of Wetlands)

EO 11990, Protection of Wetlands, requires Federal agencies to minimize the destruction, loss, or
degradation of wetlands, including waters of the United States, and to preserve and enhance the natural
and beneficial values of wetlands. Before implementing an action that is located in, or may affect, a
wetland, this EO requires Federal agencies to demonstrate that there is no practical alternative and the
proposed action includes all practical measures to minimize harm to the wetlands. The Federal agency
must also provide an opportunity for early public review by those who may be affected and include
findings in its environmental or other appropriate decision documents.

3.6.3 Existing Conditions—Nationwide Water Resources

Floodplains, surface water, groundwater, and other water resource elements function as integrated
components throughout watersheds, and provide a variety of environmental services, including
groundwater recharge, wildlife habitat, flood attenuation, and pollutant removal. Natural and human-
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made subsystems are integrated, and disruption of one part of this system influences the functions and
services provided by water resources. The following describes the major elements of water resources
evaluated in this analysis: floodplains, surface water, groundwater, and water supply and use.

3.6.3.1 Floodplains

A floodplain is the lowland found along inland or coastal waters, including flood-prone areas of offshore
islands. As defined by FEMA in 44 C.F.R. §59.1, a floodplain*' is any land area susceptible to being
inundated by water from any source (FEMA, 2006a).

A typical floodplain is a broad, flat area with higher elevations on the landward sides. Due to their
development by deposition of nutrient-rich sediment, floodplains are usually very fertile agricultural
areas. Because they are naturally flat and along navigable waterways, floodplains are often developed for
transportation infrastructure, industrial and commercial purposes, and wastewater treatment works
(Wright, 2008). In 1977, the United States Water Resources Council estimated that about 7 percent of the
United States (including Alaska and Hawaii) was within the 100-year floodplain, totaling nearly 279,688
square miles (Natural Hazards Research and Applications Information Center, 1992).

The EPA estimates that there are more than 3.5 million miles of stream and rivers within the United
States (EPA, 2013c). It is important to note that rivers and streams are constantly changing as they
respond to natural and human influences that, in turn, directly affect the floodplains and result in constant
fluctuations in overall floodplain acreages. There are three types of floodplains:

¢ Riverine floodplains range from narrow confined channels (as in steep river valleys in hilly and
mountainous areas) to wide, flat areas (as in much of the Midwest and in many coastal areas). In
steep, narrow valleys, floodwaters build and recede quickly, with fast moving and deep water.
Correspondingly, flatter floodplains may remain inundated for days or weeks, covered by slow-
moving and shallow water. Riverine-type flooding occurs along rivers, streams, ditches, and other
waterways that are subject to overbank flooding, flash floods, and urban drainage system flooding.
(Wright, 2008)

e Mountainous floodplains are in ranges characterized by steep river valleys or peaks that have eroded
into alluvial fans. Alluvial fans are loosely packed rock and soil regions that have eroded from
mountainsides and accumulated on valley floors in a fan-shaped pattern. Flooding in these areas can
cause greater damage than typical riverine flooding due to the high velocity of water flow, the amount
of debris carried, and the broad area affected by floodwaters. Large volumes of sediment and debris,
including boulders and trees, can wash across mountainous floodplains. (Wright, 2008)

o Coastal floodplains border an ocean or large lake and are affected with rising waters without the
protection of an estuary. Most coastal floods are caused by coastal storms, such as nor'easters and
hurricanes. (FEMA, 2013c¢)

Over the long term, flood events shape floodplain topography and soils, and correspondingly influence
the ecology of the floodplain. One of many economically valuable functions of floodplains is to reduce
the impact of floods. Except in narrow, steep valleys and areas of coastal bluffs, floodplains provide an

41 By comparison, an SFHA is the land area covered by the floodwaters of a base flood on NFIP maps. The SHFA is the area
where the NFIP's floodplain management regulations must be enforced and the area where the mandatory purchase of flood
insurance applies. (FEMA, 2016)
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area to slow and temporarily store floodwater. Floodwater storage is particularly important in urban areas
where even relatively small and short duration floods can cause severe damage. One acre of floodplain
land flooded one foot deep holds 330,000 gallons of water (Wright, 2008). In their natural vegetated
state, floodplains slow the rate at which the incoming overland flow reaches the main waterbody (FEMA,
Undated).

3.6.3.2 Surface Water

3.6.3.2.1 Freshwater Systems

Freshwater streams and rivers are the dynamic interconnected systems of moving water. Streams can be
perennial (flow year-round), intermittent (flow during wet portions of the year), ephemeral (flow only
during and immediately after rain events), or interrupted (perennial flows that go underground in karst
terrain) (EPA, 2013c). Smaller streams join to form larger streams, and the coming together of streams
eventually forms rivers. Ultimately, rivers flow into lakes or estuaries. Reservoirs are rivers that have
been dammed for human uses (e.g., water supply, power generation, recreation). Surface water found in
rivers, streams, creeks, lakes, and reservoirs supplies public water systems, industrial uses, and agriculture
irrigation. Approximately 77 percent of the freshwater used in the United States is obtained from surface
water sources (USGS, 2013e). Surface water also supports habitat for fish and wildlife, recreational uses,
and other innumerable socioeconomic and culturally important activities and values.

3.6.3.2.2 Estuarine and Coastal Systems

Estuaries are ecological transition zones between freshwater river systems and saltwater oceanic systems.
Due to their chemically and geographically diverse environment, estuaries support a wide range of
wildlife that are often economically important elements of coastal areas. Among other things, estuaries
supply water for industrial uses, are the critical terminals of the nation's marine transportation system,
provide a point of discharge for municipalities and industries, and are the downstream recipient of
nonpoint-source runoff (EPA, 2012b). The heavy concentration of human activity in coastal areas,
combined with pollutants flowing from streams far inland and carried through the air great distances, are
the primary causes of nutrient enrichment, hypoxia (low oxygen environment), harmful algal blooms,
toxic contamination, increased sedimentation, and other problems in coastal waters (U.S. Commission on
Ocean Policy, 2004).

The water quality of surface waters is described in terms of the ability of the waterbody to support
particular uses (e.g., for public water supply; protection of fish, shellfish, and wildlife habitat or
consumption; and recreational, agricultural, industrial, and navigational purposes) and whether water
quality standards are met for pollutants, nutrients, pathogens, and physical measurements (e.g., pH and
turbidity). (USGS, 2009c)

In estuarine and coastal environments, water quality is influenced by river drainage, including sediments,
and wet (e.g., precipitation) and dry (e.g., dust) atmospheric deposition. The natural oceanic processes of
mixing and circulation can either improve the water quality through flushing or contribute to the decline
in water quality. Besides these natural inputs, human activities affect water quality through discharges,
runoff, burning, dumping, air emissions, and oil or chemical spills. (Bricker, Rice, & Bricker, 2014)
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3.6.3.2.3 Relationship of Surface Waters to Floodplains

Floodplains serve important functions in surface water management and pollutant removal. Upland
runoff that crosses a barren floodplain can carry large amounts of sediment and debris to the main
waterbody. A vegetated floodplain, however, slows the surface runoff causing it to deposit sediment and
debris on the floodplain. Floodplain vegetation also filters incoming floodwaters originating from the
waterway, including sediment scoured from the channel bank and channel bed. This filtering process
enriches floodplain soils with nutrients, remediates biodegradable pollutants, and sequesters persistent
toxicants. Natural floodplain systems further serve to reduce or avoid the environmental and economic
costs associated with wastewater treatment and water quality maintenance. (FEMA, Undated)

3.6.3.3 Groundwater

Groundwater is the water beneath the land surface that fills porous spaces in rock and sediment (USGS,
1999a). It is an essential resource often used for potable water consumption, agricultural irrigation, and
industrial applications. Groundwater discharge to surface waters allows streams to flow beyond rain and
snowmelt periods and sustains lake levels during dry spells. An aquifer is a geologic layer that transmits
water to wells and springs. Aquifers can be unconfined (no layer to restrict the vertical movement of
groundwater) or confined (bounded by clays or nonporous bedrock). Aquifers can include
unconsolidated, semi-consolidated, or consolidated materials. (USGS, 2015d)

A principal aquifer is a regionally extensive aquifer or aquifer system that has the potential to be used as a
source of potable water. Principal aquifers by rock type include sand and gravel, sandstone, carbonate,
and igneous and metamorphic (volcanic) rock (or sometimes two adjoining rock types) (USGS, 2003c).
Figure 3-15 displays the 62 principal aquifers and HUC-2 watersheds nationwide.

The EPA defines sole source aquifers (SSAs) as "an aquifer that supplies at least 50 percent of the
drinking water consumed in the area overlying the aquifer" and these areas have no other drinking water
sources. Designating a groundwater resource as an SSA helps to protect the drinking water supply in that
area and requires reviews for all federally funded proposed projects to ensure that the water source is not
jeopardized. There are 78 SSAs across the country. (EPA, 2015c¢)

3.6.3.3.1 Relationship of Groundwater to Floodplains

Natural floodplains possess characteristics that favor local ponding, flood detention, and subsurface
conditions supporting infiltration and storage. During high-water events, some floodwater is absorbed by
the groundwater system which helps to prevent the river/creek/lake from overflowing. The absorbed
water can then be returned to the waterbody during times of low water. If a high-water event is large
enough, water will overflow the channel of the river and flow onto and spread over the floodplain, which
slows the flow of the water. The reduced water velocity of the upstream floodplain reduces downstream
erosion and flooding. The slowing of runoff across the floodplain also facilitates infiltration and recharge
of aquifers. (Wright, 2008)
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Figure 3-15: USGS HUC-2 Watersheds and Principal Aquifers
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Water yielding aquifers, such as unconsolidated and semi-consolidated sand and gravel aquifers,
carbonate-rock aquifers, and sandstone and carbonate-rock aquifers, tend to have more interaction with
floodwaters than other primary aquifers due to rock formations. The unconsolidated sand and gravel
aquifers are susceptible to contamination because of how easily water moves through them. Water enters
the carbonate-rock aquifers rapidly through large openings; any contaminants in the water can therefore
rapidly enter and spread through the aquifers. (Miller, 1999)

3.6.4 Existing Conditions—HUC-2 Watersheds

For this NPEIS, existing conditions are described using HUC-2 watersheds for a national level
characterization of water resources in the United States. Evaluations of HUC-2 watersheds focus on
critical aspects of floodplains, surface water, and groundwater within each watershed. Refer to Section
3.1.3 for a more detailed discussion of this unit of analysis and Figure 3-3 for the HUC 2 watersheds and
FEMA regions.

3.6.4.1 New England (01)

HUC-2 New England (01) watershed drains into: (a) the Bay of Fundy; (b) the Atlantic Ocean within and
between the States of Maine and Connecticut; (c¢) Long Island Sound north of the New York-Connecticut
State line; and (d) the Riviere St. Francois, a tributary of the St. Lawrence River. This includes all of
Maine, New Hampshire and Rhode Island and parts of Connecticut, Massachusetts, New York, and
Vermont (USGS, 2013f). The New England watershed contains a mixture of rugged mountains, narrow
to broad valleys, and flat plains. Parts of FEMA Regions I and Il fall within this watershed.

3.6.4.1.1 Floodplains

Rivers and streams in New England typically inundate floodplains in the winter and spring, often because
of precipitation, snowmelt, and ice jams. Flooding also occurs in older urban areas where floodplain
development has removed floodwater storage capacity. Floodplains are relatively small throughout hilly
or mountainous parts of the area, due to steep topography, which can cause an increased chance of flash
flooding. (USGS, 2001a)

New England flooding occurs year-round from many different types of meteorological events. A single
large rainfall event may be sufficient to cause minor to moderate flooding. However, the largest floods in
the northeast have generally been caused by two large storms falling in a 7-day period. Flooding events
of note within the area occurred in association with Hurricane Sandy (2012), Hurricane Irene (2011),
Hurricane Agnes (1972), Hurricanes Connie and Diane (1955), and heavy precipitation associated with
storm events in 1996, 1987, 1968, 1949, 1938, and 1936. (NOAA, 2016a)

3.6.4.1.2 Surface Water

3.6.4.1.2.1 Freshwater

There are 10 major river systems in New England: St. John, Penobscot, Kennebec, Androscoggin, St.
Croix, Merrimack, Connecticut, Pawcatuck, Byram, and St. Francois (USGS, 2013f). Most of these
rivers originate in mountainous forested areas. Their headwaters are often fast-flowing, cobble and
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boulder bottom streams and are regulated by upstream lakes, reservoirs, flood-control dams, and (or)
power plants (Ayotte & Robinson, 1997).

New England also contains many natural lakes and ponds, some of which dams control. The largest are
Moosehead Lake in Maine and Lake Winnipesaukee in New Hampshire. Cape Cod has no major streams
yet has more than 350 lakes and ponds. (Ayotte & Robinson, 1997) Approximately 50 percent of the
lakes are human-made reservoirs, some of which serve as flood control and hydropower generation (EPA,
2009). Many reservoirs were created for sawmills in the 18" and 19 centuries. When logs needed to be
stored for long time, it was best to keep them wet to avoid deterioration by insects, fungal stain, and
decay.

Estuarine and Coastal

New England has 20 estuarine systems, encompassing over 2,046 square miles of water surface, including
Narragansett Bay, the largest estuary in the watershed. New England estuaries usually are small, deep,
and well flushed by tides, with relatively small watersheds. In the northern part of the watershed, the
coastal shoreline consists mainly of drowned river valleys characterized by numerous small bays, rocky
shorelines, wave-cut cliffs, and large, rocky islands. The southern part consists of drowned river valleys
characterized by cobble, gravel, and sand beaches, and extensive tidal marshes. (Hapke, Himmelstoss,
Kratzmann, List, & Thieler, 2010)

3.6.4.1.2.2 Surface Water Quality

3.6.4.1.2.2.1 Freshwater
Approximately one-half of the 50,000 miles of rivers and streams in the New England watershed that

have been assessed for water quality are designated as impaired. Designated uses of the impaired surface
waters include aesthetics, drinking water supply, aquatic life, fish consumption, fishing, navigation, and
primary and secondary contact recreation. The top three causes of impairment are mercury, pH, and
pathogens (the presence of Escherichia coli and other fecal coliform bacteria can indicate the potential
presence of pathogens). The top three probable sources for impairment are nonpoint source pollution
(caused by rainfall or snowmelt runoff moving over or through the ground), municipal discharges/sewage,
and urban-related runoff. (EPA, 2013d)

Approximately 350,000 of the estimated 1,563 square miles of lakes, reservoirs, and ponds assessed in the
area are impaired. Designated uses of the impaired lakes, reservoirs, and ponds, include aesthetics,
aquatic life, fish consumption, primary and secondary contact recreation, and public drinking water
supply. The top three causes of impairment are mercury, exotic aquatic plants, and nutrients such as
phosphorus. The top three probable sources for impairment are atmospheric deposition, introduction of
non-native organisms, and hydromodification (stream modification/damming/flow alteration). (EPA,
2013d)

3.6.4.1.2.2.2 Estuarine and Coastal
The overall condition of New England's coastal waters is fair, with pockets of poor water quality in Great

Bay, NH, and Narragansett Bay, RI. Clean sediments with low levels of chemical contamination, an
absence of acute toxicity, and moderate-to-low levels of sediment total organic carbon are in most of the
region. Good water quality conditions prevail in the well-mixed, open estuaries of the Gulf of Maine,
whereas the poorly flushed and highly settled estuaries south of Cape Cod are more susceptible to
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eutrophication.*? Major sources of nutrients to New England coast waters are wastewater treatment
discharges, urban runoff, septic tank failures, and atmospheric deposition. Worsening conditions due to
increased nutrient loads are expected in Boston Harbor, Great Bay, Plum Island Sound, and Cape Cod
Bay. (EPA, 2012c¢)

3.6.4.1.3 Wild and Scenic Rivers

Within New England, there are 8 Wild and Scenic River designations (1 in Maine, 2 in New Hampshire, 3
in Massachusetts, and 2 in Connecticut) totaling 317 miles. There are 95 miles of river classified as wild,
123 miles classified as scenic, and 99 miles classified as recreational. (National Wild and Scenic Rivers
System, 2016)

3.6.4.1.4 Groundwater

Consolidated bedrock aquifers made up of carbonate rocks, sandstone, and crystalline rocks occur in the
eight states of the New England watershed (Figure 3-15). There are currently 16 designated SSAs in New
England (EPA, 2008a). The most productive and widely used aquifers are part of the surficial aquifer
system and consist of deposits of sand and gravel which, for the most part, are individual valley-fill
deposits of melted glaciers. Although these aquifers are the least productive of the major aquifers in the
New England watershed, they are important sources of domestic water supplies in areas where the other
aquifer systems are not present (Kenny, et al., 2014). There are no areas of notable groundwater level
decline within the New England watershed (Reilly, Dennehy, Alley, & Cunningham, 2008).

3.6.4.1.4.1 Groundwater Quality

Studies in New England have identified contamination of some private wells from various chemicals
(e.g., methyl-tertiary-butyl ether, radon, and arsenic). All of the States within the New England
watershed recommend periodic testing for water quality of private wells. (EPA, 2011a) (New Hampshire
Department of Environmental Services, 2011)

3.6.4.2 Mid-Atlantic (02)

HUC-2 Mid-Atlantic (02) includes the watersheds that discharge into: (a) the Atlantic Ocean within and
between New York and Virginia; (b) Long Island Sound south of the New York-Connecticut State line;
and (c) the Riviere Richelieu, a tributary of the St. Lawrence River. The Mid-Atlantic watershed includes
all of Delaware and New Jersey and DC, and parts of Connecticut, Maryland, Massachusetts, New York,
Pennsylvania, Vermont, Virginia, and West Virginia (USGS, 2013f). Parts of FEMA Regions [, II, and
III are within this watershed.

3.6.4.2.1 Floodplains

The Mid-Atlantic watershed's floodplains are shaped by topography and intensive human alteration.
They predominantly receive floodwaters during winter and spring as result of precipitation and snowmelt
(USGS, 2001a). Along the coastal plain, floodplains are wide forested areas that may flood annually

42 Eutrophication is the process where a body of water acquires a high concentration of nutrients, especially phosphates and
nitrates, which can lead to excessive growth of algae (USGS, 20141).
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(Hupp, Noe, & Schenk, 2010). The Susquehanna River Basin in New York, Pennsylvania, and Maryland,
is one of the most flood-prone areas in the nation (Susquehanna River Basin Commission, 2001).

Flooding events of note within the Mid-Atlantic have occurred during Hurricane Sandy (2012), Hurricane
Irene (2011), Tropical Storm Lee (2011), Hurricane Ivan (2004), Hurricane Eloise (1975), Hurricane
Agnes (1972), Hurricanes Connie and Diane (1955), and other heavy rainfall events (1996, 2005, 2006,
and 2011) (National Weather Service, 2012a).

3.6.4.2.2 Surface Water

3.6.4.2.2.1 Freshwater

There are eight major river systems in the Mid-Atlantic, which meander through flat topographies and
empty into extensive estuary systems: Riviere Richelieu, Hudson, Popolopen Brook, Manasquan,
Delaware, Susquehanna, Pocomoke, and Potomac (USGS, 2013f). Most of the lakes within the Mid-
Atlantic are human-made; the topography of low hills coupled with large river systems enabled reservoir
development. Along the coastal plain, several regional specific lake types occur including the New Jersey
Pine Barren ponds. (EPA, 2009)

3.6.4.2.2.2 Estuarine and Coastal

The Mid-Atlantic includes two of the largest estuaries in the United States—Delaware Bay and
Chesapeake Bay—and 20 minor estuaries, encompassing more than 8,996 square miles of water surface.
Fed by 50 major rivers and streams, the Chesapeake Bay is 200 miles long, is the largest estuary in North
America, and the 3rd largest in the world. (Chesapeake Bay Foundation, 2012)

3.6.4.2.2.3 Surface Water Quality

3.6.4.2.2.3.1 Freshwater
Approximately one-third of the 150,000 miles of rivers and streams in the Mid-Atlantic that have been

assessed for water quality are designated as impaired. Designated uses of the impaired surface waters
include agriculture, aquatic life, fisheries, fish consumption, hydrology, navigation, public water supply,
recreation, industrial water supply, and wildlife. The top three causes of impairment are pathogens,
nutrients, and mercury. The top three probable sources for impairment are urban runoff, municipal
discharges/sewage, and agriculture. (EPA, 2013d)

Approximately three-quarters of the more than 781 square miles (excluding Pennsylvania) of lakes,
reservoirs, and ponds assessed in the area are impaired. Designated uses of the impaired surface waters
include agriculture, aquatic life, drinking water supply, fish consumption, hydrology, industrial water
supply, navigation, recreation, and wildlife. The top three causes of impairment are nutrients, PCBs, and
mercury. The top three probable sources for impairment are atmospheric deposition, agriculture, and
nonpoint source pollution. (EPA, 2013d)

3.6.4.2.2.3.2 Estuarine and Coastal
Most of the estuaries in the Mid-Atlantic are considered to be highly eutrophic and more than half the

systems in this region have impacts to living resources. Causes of impairments include agriculture (crops

and animal operations), wastewater treatment, urban runoff, atmospheric deposition, onsite septic tanks,
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and combined sewer overflow. Under the CWA, the Chesapeake Bay is listed as an impaired waterway.
(EPA, 2012c¢)

3.6.4.2.3 Wild and Scenic Rivers

Within the Mid-Atlantic watershed, there are 7 Wild and Scenic River designations in 4 states (1 in
Delaware and Pennsylvania, 5 in New Jersey, and 1 in New York and Pennsylvania) totaling 568 miles.
There are 178 miles of river classified as scenic and 390 miles classified as recreational. (National Wild
and Scenic Rivers System, 2016)

3.6.4.2.4 Groundwater

Unconsolidated and semi-consolidated sand and gravel aquifers occur throughout the northern half of the
Mid-Atlantic watershed; sandstone and carbonate-rock aquifers, sand and gravel aquifers, sandstone
aquifers, carbonate-rock aquifers, and crystalline-rock aquifers are also present (as shown in Figure 3-15).
There are currently 18 designated SSAs in the Mid-Atlantic (EPA, 2007a) (EPA, 2010a). The USGS
study, Groundwater Depletion in the United States (1900-2008), identified minor aquifer level depletion
within the Mid Atlantic watershed (Konikow, 2013). Water levels in many of the confined sand and
gravel aquifers have been declining by up to 2 feet per year, resulting in total declines of tens to hundreds
of feet from their original levels (Masterson, Pope, Monti Jr, & Nardi, 2011).

3.6.4.2.4.1 Groundwater Quality

Nitrate and pesticide contamination of groundwater from agricultural applications has been documented
by the USGS in several aquifers of the watershed (Debrewer, Ator, & Denver, 2008).

3.6.4.3 South Atlantic-Gulf (03)

The HUC-2 South Atlantic-Gulf (03) watershed drains to the Atlantic Ocean within and between Virginia
and Florida, and to the Gulf of Mexico within and between Florida and Louisiana (USGS, 2013f). Parts
of FEMA Regions 111, IV, and VI are within this watershed.

3.6.4.3.1 Floodplains

Most of the South Atlantic-Gulf watershed is within the coastal plain, where floodplains are wide forested
areas that may flood annually (Hupp, Noe, & Schenk, 2010). Throughout hilly parts of the area,
floodplains are relatively small due to steeper topography, which increases the chance of flash flooding.
Floodplains predominantly receive floodwaters during the spring, summer, and fall seasons (USGS,
2001a). Several large areas of development, such as the Atlanta metro area and south Florida, experience
urban drainage problems since there are little to no natural floodplains remaining (FEMA, Undated).

The South Atlantic-Gulf watershed is subject to tropical storms and hurricanes. More than 40 hurricanes,
tropical storms, and heavy rainfall events have occurred within the South Atlantic Gulf since 1979,
resulting in significant flooding. Most recent significant events include Hurricanes Isaac and Sandy
(2012), Tropical Storm Debby (2012), Hurricane Irene (2011), Tropical Storm Lee (2011), and Hurricane
Gustav (2008). (FEMA, 2013d)
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3.6.4.3.2 Surface Water

3.6.4.3.2.1 Freshwater

There are 22 major river systems in the South Atlantic Gulf watershed: Roanoke, Neuse, Cape Fear,
Santee, Savannah, Altamaha, St. John's, Caloosahatchee, Kissimmee, Peace, Withlacoochee, Suwannee,
Aucilla, Ochlockonee, Apalachicola, Choctawhatchee, Escambia, Alabama, Mobile, Tombigbee,
Pascagoula, and Pearl (USGS, 2013f). Channelization and dams have altered the natural courses of rivers
throughout the area, which has both controlled and exacerbated flood events. Major lakes include South
Carolina's Lake Marion and Florida's Lake Okeechobee. Notable regional lakes include southeastern
blackwater lakes, coastal Carolina "bays," and the clear limestone lakes of north Florida. (EPA, 2009)

3.6.43.2.1.1 Estuarine and Coastal
The area includes 40 estuary systems, encompassing more than 9,653 square miles of water surface. The

South Atlantic-Gulf coast consists of five regions:

1. Virginia, North Carolina, and northern South Carolina shoreline—composed of long barrier and
mainland beaches (including the Outer Banks and the South Carolina Grand Strand region);

2. Region extending from Charleston, SC, to the St. Johns River entrance at Jacksonville, FL—a tide-
dominated coast composed of numerous short barrier islands, separated by large tidal inlets and
backed by wide expanses of tidal marsh;

3. East Coast of Florida—composed of barrier and mainland beaches backed by narrow bays and rivers;

4. Eastern Gulf coast from southwest Florida to the Mississippi River—composed of low-lying sandy
barrier islands south of Tarpon Springs, FL, and west of St. Marks, FL, with a marsh-dominated coast
in between in the Big Bend area of Florida; and

5. Unrestricted open bays, semi-enclosed lagoons, tidal marshes, and delta complexes in the Gulf of
Mexico. (FEMA, 2010)

3.6.4.3.2.2 Surface Water Quality

3.6.43.2.2.1 Freshwater
Approximately half of the 70,000 miles of rivers and streams in the South Atlantic-Gulf that have been

assessed for water quality are designated as impaired. Designated uses of the impaired surface waters
include agriculture, aquatic life, fish consumption, fisheries, potable water supply, and recreation. The
top three causes of impairment are pathogens, low dissolved oxygen, and mercury. The top three sources
for impairment are nonpoint source pollution, agriculture, and urban-related runoff. (EPA, 2013d)

Approximately half of the estimated 3,906 square miles of lakes, reservoirs, and ponds assessed in the
South Atlantic-Gulf watershed are impaired. Designated uses of the impaired surface waters include
agriculture, aquatic life, drinking water supply, fish consumption, recreation, and wildlife. The top three
causes of impairment are nutrients, mercury, and PCBs. The top three probable sources for impairment
are contaminated sediments, atmospheric deposition, and hydromodification. (EPA, 2013d)

3.6.4.3.2.2.2 Estuarine and Coastal
Increasing population growth in this region of the United States has contributed to estuarine water quality

degradation in the South Atlantic Gulf. Sediment, water quality, and coastal habitat are in fair shape by
the EPA (EPA, 2012c¢). North and South Carolina have high densities of permitted discharges and the
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highest density of Concentrated Animal Feeding Operations (CAFOs), with approximately 6.5 CAFOs
per 100 square miles within South Carolina (South Carolina Department of Natural Resources, 2005).
The large concentrations of nitrogen and phosphorus runoff from streams combined with limited dilution
in some of the smaller estuaries are partly responsible for EPA's rating (EPA, 2012c¢).

Water quality in the coastal waters extending from the Mississippi River Delta to Tampa Bay, is
influenced primarily by riverine discharges and coastal runoff. It is also influenced by the warm Loop
Current, which irregularly intrudes into the Gulf of Mexico causing the water column to rapidly change
from being well mixed to separated. Mississippi River discharges can be easily pulled into the Loop
Current. In 2005, Hurricane Katrina and Hurricane Rita greatly increased in strength when they passed
over the warmer waters of the Loop Current. (EPA, 2012c¢)

3.6.4.3.3 Wild and Scenic Rivers

Within the South Atlantic-Gulf watershed, there are 8 Wild and Scenic rivers designations in 6 states (1 in
Alabama; 1 in Mississippi; 1 river flows through North Carolina, South Carolina, and Georgia; 2 in
Florida; and 3 in North Carolina), totaling 269 miles. There are 115 miles of river classified as wild, 123
miles classified as scenic, and 31 miles classified as recreational. (National Wild and Scenic Rivers
System, 2016)

3.6.4.3.4 Groundwater

The South Atlantic-Gulf watershed contains carbonate-rock aquifers, surficial and coastal lowlands
unconsolidated and semi-consolidated sand and gravel aquifers, and sandstone aquifers, and crystalline-
rock aquifers, as shown in Figure 3-15. There are two designated SSAs in the South Atlantic-Gulf
watershed (EPA, 2013e). The surficial aquifers systems on the coasts of South Carolina and Georgia and
the Floridian aquifer system in southwest Florida are areas of notable groundwater level decline within
the watershed (Campbell & Coes, 2010). The Floridian aquifer system is the primary source of drinking
water for nearly 10 million people, supports water needs for agriculture, industry, and tourism throughout
most of the southeastern coastal region, and is susceptible to saltwater intrusion due to over-extraction,
storm events, and sea level rise (USGS, 1994) (NOAA, 2013a) (USGS, 2011b).

3.6.4.3.4.1 Groundwater Quality

Pesticides and volatile organic compounds (VOCs) have been detected in many public supply wells in the
South Atlantic Gulf's aquifers, but concentrations are seldom high enough to affect human health. In
some areas, water in the Floridian aquifer is not suitable for drinking without some type of chemical
treatment because it contains various minerals or salts. (USGS, 2011b)

3.6.4.4 Great Lakes (04)

The HUC-2 Great Lakes (04) watershed drains to the Great Lakes and St. Lawrence River. The area
includes parts of Illinois, Indiana, Michigan, Minnesota, New York, Ohio, Pennsylvania, and Wisconsin
(USGS, 2013f). Parts of FEMA Regions II, III, and V are within the Great Lakes watershed.
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3.6.4.4.1 Floodplains

In the Great Lakes watershed, floodplains usually receive floodwaters during winter and spring (USGS,
2001a). The natural communities of these floodplains are predominantly lowland hardwoods along large
rivers. These floodplain systems are produced and maintained by channel meandering, sedimentation,
and erosion caused by natural hydrological variation. Regrowth of the dominant species (cottonwood and
willow) is dependent on flooding and movement of river channels, which creates bare, moist soil needed
for seedling establishment. (USFS, 2005)

Flooding events of note have occurred in association with rain events that have caused high lake levels
and subsequent flooding (1973, 1975, 1985, 1986, 1987, 1996, 1997, 2008, and 2013) (FEMA, 2011a)
(FEMA, 2013d).

3.6.4.4.2 Surface Water

3.6.4.4.2.1 Freshwater

The Great Lakes—Lake Superior, Lake Michigan, Lake Huron, Lake Erie, and Lake Ontario—are a
series of connected, freshwater lakes situated between the United States and Canada. The lakes are the
largest system of fresh, surface water on earth, spanning 750 miles from west to east and containing
approximately 21 percent of the world's and 84 percent of North America's freshwater supply. The Great
Lakes have 10,000 miles of shoreline and 95 percent of the Nation's fresh surface water. The Great Lakes
cover approximately 295,000 square miles, with nearly 11,000 miles of shoreline, and holds 5,500 cubic
miles of water (USFWS, 2007a). The topography around the lakes is relatively flat, with low hills
sculpted by glacial activity. Streams and rivers drain small areas directly into the Great Lakes. There are
17 major river systems: Montreal, Carp, Milwaukee, Manistique, St. Joseph, Grand, Au Sable, St. Clair,
Detroit, Huron, Vermilion, Ashtabula, Niagara, Genesee, Stony Creek, St. Lawrence, and English (USGS,
2013f). Tens of thousands of smaller lakes also occur within the landscape.

3.6.4.4.2.2 Estuarine and Coastal

The Great Lakes ecosystem features an extensive watershed with 5,000 tributaries, more than 1,000 miles
of shoreline, and some 35,000 islands. This watershed includes a broad range of habitats, from the
coniferous forests and rocky shorelines of Lake Superior to the fertile soils and sandy shores of Lake
Michigan and Lake Erie. The coastal ecosystems of the Great Lakes include about 30,000 islands,
wetlands, coastal marshes, sand dunes, savannas, prairies, and alvars (grassland, savanna and sparsely
vegetated rock barrens that develop on flat limestone or dolostone bedrock where soils are very shallow).
(USFWS, 2007a)

The St. Louis estuary is the largest estuary in the Great Lakes, supporting a wide variety of fish and
wildlife resources. The upper portions of the watershed are forested, with mining and some agricultural
development. The middle portions include boggy wetlands associated with the river system. The estuary
is lacustrine (freshwater) habitat behind two large sand bars that protect the estuary from Lake Superior.
(USFWS, 2007a)
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3.6.4.4.2.3 Surface Water Quality

3.6.4.4.2.3.1 Freshwater
Approximately three-quarters of the 100,000 miles of rivers and streams in the Great Lakes that have

been assessed for water quality are designated as impaired. Designated uses of the impaired surface
waters include aquatic life, fisheries, fish consumption, hydrology, public water supply, recreation, and
wildlife. The top three causes of impairment are polychlorinated biphenyls (PCBs), mercury, and habitat
alterations. The top three probable sources for impairment are atmospheric deposition, agriculture, and
hydromodification. (EPA, 2013d)

Approximately three-quarters of the more than 1,563 square miles of lakes, reservoirs, and ponds assessed
in the Great Lakes area are impaired. Designated uses of the impaired surface waters include aquatic life,
fisheries, fish consumption, hydrology, public water supply, and recreation. The top three causes of
impairment are mercury, PCBs, and nutrients. The top three probable sources for impairment are
atmospheric deposition, nonpoint source pollution, and contaminated sediments. (EPA, 2013d)

Poor sediment quality, primarily resulting from land-based anthropogenic influences, is a major problem
in the Great Lakes. Toxic and persistent chemicals have accumulated in Great Lakes sediments because
of discharges from maritime activities, industrial facilities and sewer overflows, and from urban and
agricultural runoff. The highest levels of sediment contamination generally are in urban harbors, bays,
and river mouths along the Great Lakes. The EPA reported that sediment is the largest source of
contaminants in harbors of the Great Lakes. Concern regarding sediment quality in the past has focused
on shoreline areas because sediment contamination is more noticeable and measurable there than it is in
deeper, offshore locations. (Great Lakes Science Advisory Board to the International Joint Commission,
2010) (EPA, 2012c)

3.6.4.42.3.2 Estuarine and Coastal
In spite of their large size, the Great Lakes are sensitive to the effects of a wide range of pollutants.

Major stresses on the lakes include toxic and nutrient pollution, invasive species, and habitat degradation.

Sources of pollution include the runoff of soils and farm chemicals from agricultural lands, waste from
cities, discharges from industrial areas and leachate from disposal sites. Outflows from the Great Lakes
are relatively small (less than 1 percent per year) in comparison with the total volume of water, stay
within the system, and become more concentrated with time. (EPA, 2012c)

3.6.4.4.3 Wild and Scenic Rivers

Within the Great Lakes watershed, there are 17 Wild and Scenic Rivers designations in 2 states (16 in
Michigan and 1 in Wisconsin) totaling 682 miles. There are 83 miles of river classified as wild, 311
miles classified as scenic, and 288 miles classified as recreational. (National Wild and Scenic Rivers
System, 2016)

3.6.4.4.4 Groundwater

The Great Lakes watershed contains sandstone aquifers, sandstone and carbonate-rock aquifers,
carbonate-rock aquifers, and unconsolidated and semi-consolidated sand and gravel aquifers, as shown in
Figure 3-15. There are currently five designated SSAs in the Great Lakes watershed (EPA, 2010a) (EPA,
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2013f). The aquifers adjacent to the west of Lake Michigan have areas of notable groundwater level
decline (Reilly, Dennehy, Alley, & Cunningham, 2008).

3.6.4.4.4.1 Groundwater Quality

Fecal pollution and microbial contamination, commonly from non-point sources, continue to be one of
the most frequently identified causes of impairment of Great Lakes Basin groundwater. Pathogens enter
the basin ecosystem from manure and biosolids land spreading; leaking sewer infrastructure and on-site
wastewater systems; landfills; cemeteries; waste and stormwater lagoons; and surface water, all of which
have impacted groundwater quality within the watershed. Other specific threats to groundwater within
the Great Lakes watershed include toxic chemicals (chlorinated solvents, petroleum-based products,
pesticides, metals, and radionuclides), hormones, and road salt. (Great Lakes Science Advisory Board to
the International Joint Commission, 2010)

3.6.4.5 Ohio (05)

The HUC-2 Ohio (05) watershed drains the Ohio River Basin, which includes parts of Illinois, Indiana,
Kentucky, Maryland, New York, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, and West
Virginia (USGS, 2013f). Parts of FEMA Regions IL, III, IV, and V are within the Ohio watershed.

3.6.4.5.1 Floodplains

Riverine flooding is the main type of flooding in the area, and the Ohio River and its tributaries have a
long history of flooding (Ohio Department of Natural Resources, 2005). Floodplains within the Ohio
watershed predominantly receive floodwaters during winter and spring (USGS, 2001a). Precipitation and
ice jams are the main causes of flooding (West Virginia Department of Homeland Security and
Emergency Management, Undated(a)). Dams built for flood control and navigation have altered the
natural course of the Ohio River (Tennessee Valley Authority, 2013). Alluvial fans occur within
mountain valleys of Kentucky, Tennessee, and West Virginia (FEMA, Undated).

Flooding events of note within the Ohio watershed have occurred in association with Hurricane Katrina
and Rita (2005); Hurricanes Frances, Ivan, and Jeanne (2004); Tropical Storm Isadore (2002); and other
heavy rainfall events (1978, 1984, 1993, 1996, 1997, 2008, 2010, and 2011) (FEMA, 2013d).

3.6.4.5.2 Surface Water

Surface waters in this region include more than 50,000 miles of rivers and streams and 1,300 lakes
(USACE, 2009a). There are 16 major river systems: Allegheny, Monongahela, Kanawha, Muskingum,
Scioto, Big Sandy, Guyandotte, Great Miami, Licking, Kentucky, Green, Wabash, Patoka, White,
Cumberland, and Ohio (USGS, 2013f). Lakes within the watershed are a mixture of natural and human-
made lakes and reservoirs (EPA, 2009).

3.6.4.5.2.1 Surface Water Quality

Fifty percent of the 100,000 miles of rivers and streams in the Ohio watershed that have been assessed for
water quality are designated as impaired. Designated uses of impaired surface waters include aquatic life,
fisheries, fish consumption, habitats, public water supply, and recreation. The top three causes of
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impairment are sediment, habitat alterations, and nutrients. The top three probable sources for
impairment are nonpoint source pollution, agriculture, and municipal discharges/sewage. (EPA, 2013d)

Approximately half of the estimated 1,094 square miles of lakes, reservoirs, and ponds assessed in the
Ohio watershed are impaired. Designated uses of the impaired surface waters include aesthetics,
agriculture, aquatic life, fish consumption, public water supply, recreation, and wildlife. The top three
causes of impairment are mercury, PCBs, and nutrients. The top three probable sources for impairment
are nonpoint source pollution, atmospheric deposition, and contaminated sediments. (EPA, 2013d)

3.6.4.5.3 Wild and Scenic Rivers

Within the Ohio watershed, there are 9 Wild and Scenic Rivers designations in 6 states (1 in Illinois,
Kentucky, North Carolina, and West Virginia, 3 in Ohio, and 2 Pennsylvania) totaling 424 miles. There
are 9 miles of river classified as wild, 218 miles classified as scenic, and 197 miles classified as
recreational. (National Wild and Scenic Rivers System, 2016)

3.6.4.5.4 Groundwater

The Ohio watershed contains sandstone aquifers, sandstone and carbonate-rock aquifers, carbonate-rock
aquifers, and unconsolidated and semi-consolidated sand and gravel aquifers as shown in Figure 3-15. A
key feature of the basin's hydrology is the presence of numerous underground aquifers that provide
substantial sources of groundwater throughout the region. Two designated SSAs are in the Ohio
watershed (EPA, 2010a) (EPA, 2013f). There are no areas of notable groundwater level decline within
the Ohio watershed (Reilly, Dennehy, Alley, & Cunningham, 2008).

3.6.4.5.4.1 Groundwater Quality

Generally, groundwater resources are adequate for low-density rural residential use, but due to iron
content and other groundwater quality issues in well water, public service districts are required to provide
potable water in many rural areas of the watershed. Threats to groundwater include contamination by
wastewater treatment facilities (septic systems and inadequate treatment plants), hazardous and toxic
waste sites, minerals extraction processes, dewatering through excavation, leaking underground storage
tanks (petroleum and other stored materials), acid mine drainage, pesticides and herbicides, landfills,
injection wells, impervious material placement, and many others within the area. (USACE, 2009a)

3.6.4.6 Tennessee (06)

The HUC-2 Tennessee (06) watershed encompasses the Tennessee River watershed and includes much of
Tennessee as well as parts of Kentucky, Mississippi, Alabama, Georgia, North Carolina and Virginia
(USGS, 2013f). FEMA Regions III and IV are partially within the watershed.

3.6.4.6.1 Floodplains

Floodplains within the area predominantly receive floodwaters during spring, summer, and fall (USGS,
2001a). Dams with the primary intent of flood control have altered the Tennessee River (Tennessee
Valley Authority, 2013). Alluvial fans occur within mountain valleys of Tennessee (FEMA, Undated).
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Floodplain forests within the eastern part of the area have slight vegetation differences depending on the
floodplain landforms (North Carolina Department of Environment and Natural Resources, 2010).

Flooding events of note within the Tennessee watershed have occurred in association with Tropical Storm
Lee (2011), Hurricane Katrina (2005); Hurricanes Frances, Ivan, and Jeanne (2004); Hurricane Isadore
(2002); and other heavy rainfall events (1973, 2009, 2010, and 2011) (FEMA, 2013d).

3.6.4.6.2 Surface Water

The Tennessee watershed is dominated by the Tennessee River and its numerous reservoirs. Clear
mountain streams are scattered through the southern Appalachian Mountains where the majority of land is
publicly owned and protected (EPA, 2013g). There are six major river systems: French Broad, Holston,
Sequatchie, Hiwassee, Elk, and Tennessee (USGS, 2013f). Several large reservoirs were created by
damming the Tennessee River such as Watts Bar Lake, Chickamauga Lake, Guntersville Lake, Wheeler
Lake, Pickwick Lake, and Kentucky Lake. These lakes were established for flood control, recreation,
public water supply, and power generation (EPA, 2009).

During the last 80 years, the natural free-flowing character of the Tennessee River has been greatly
altered by constructing 49 dams along the main stem and tributaries. The primary function of dams along
the main stem is to improve river navigation and generate hydroelectric power; whereas dams on the
tributaries function as large storage impoundments used primarily for flood control. Other alterations
within this watershed include the joining of the Mobile and Tennessee Rivers via the Tennessee-
Tombigbee Waterway, which provides a navigational route between the Mobile and Tennessee Rivers
and the Gulf of Mexico. (USGS, 2001b)

3.6.4.6.3 Surface Water Quality

Resource depletion and agriculture in the western part of the region contribute erosion and runofft to the
surface waterbodies. Approximately one-third of the 20,000 miles of rivers and streams in the HUC-2
Tennessee (06) area that have been assessed for water quality are designated as impaired. Designated
uses of the impaired surface waters include agriculture, aquatic habitat, aquatic life, fishing, fish
consumption, public water supply, and recreation. The top three causes of impairment are pathogens,
sediment, and habitat alterations. The top three probable sources for impairment are agriculture, urban-
related runoff, and hydromodification. (EPA, 2013d)

Approximately one-quarter of the estimated 625 square miles of lakes, reservoirs, and ponds assessed in
the Tennessee watershed are impaired. Designated uses of the impaired surface waters include aquatic
life, fishing, fish consumption, public water supply, and recreation. The top three causes of impairment
are PCBs, mercury, and low dissolved oxygen. The top three probable sources for impairment are
contaminated sediments, atmospheric deposition, and industrial sources. (EPA, 2013d)

3.6.4.6.4 Wild and Scenic Rivers

The Obed River is the only Wild and Scenic Rivers designation within the area; it has 43 miles of river
classified as wild and 2 miles classified as recreational (National Wild and Scenic Rivers System, 2016).
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3.6.4.6.5 Groundwater

The Tennessee watershed contains sandstone aquifers, carbonate-rock aquifers, sandstone and carbonate-
rock aquifers, and crystalline-rock aquifers (Figure 3-15). There are no designated SSAs within this
watershed (EPA, 2007a) (EPA, 2013¢). There are no areas of notable groundwater level decline within
the area (Reilly, Dennehy, Alley, & Cunningham, 2008).

3.6.4.6.5.1 Groundwater Quality

Carbonate rock formations are the most productive aquifers in the Tennessee River Basin, while also
being the most susceptible to contamination. These aquifers typically meet all Federal and State drinking-
water standards with the exceptions of nitrate and bacteria. Based on a water quality assessment
conducted between 1994 and 1998 by the USGS National Water-Quality Assessment Program, nitrate
concentrations in domestic wells and springs used as drinking water sources were within drinking water
standards and guidelines. Levels of nitrate exceeding drinking water standards were detected only in
shallow agricultural monitoring wells. Numerous pesticides and VOCs were detected in wells and
springs, but none exceeded drinking water standards. (Hampson, Johnson, Ahlstedt, & Connell, 2000)

3.6.4.7 Upper Mississippi (07)

The HUC-2 Upper Mississippi (07) watershed includes the Mississippi River Basin above the confluence
with the Ohio River, and includes parts of Illinois, Indiana, lowa, Michigan, Minnesota, Missouri, South
Dakota, and Wisconsin (USGS, 2013f). Parts of FEMA Regions V, VII, and VIII are within the
watershed.

3.6.4.7.1 Floodplains

The Upper Mississippi River watershed is a major sub-basin of the Mississippi River Basin, the largest
floodplain river ecosystem in North America and the 3™ largest of 79 such river systems in the world.
Floodplains within the area predominantly receive floodwaters during winter and spring (Serpi &
Baumann, 1996). Agriculture has altered much of the floodplains along the Mississippi River and its
tributaries. Two hundred years ago, forests occupied almost 75 percent of the floodplain; in 2010, forests
occupied approximately 18 percent of the area. Construction of levees and locks and dams have
separated the river from half its floodplain, and transformed 655-miles of the Mississippi and 323-miles
of the Illinois from free-flowing rivers to a series of pools. (USFS, 2011)

Flooding events of note within the area have occurred in association with heavy rainfall events (1982,
1993, 2008, 2011, and 2013) (FEMA, 20134d).

3.6.4.7.2 Surface Water

The Upper Mississippi River is 800 miles long, and runs between Lake Itasca in northern Minnesota, to
the Ohio River at the southern tip of [llinois. The watershed encompasses nearly 189,000 square miles of
land area that drains to the Lower Mississippi River at Cairo, IL (USFS, 2011). The area is
predominantly rolling hills and small lakes. There are 13 major river systems: Minnesota, St. Croix,
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Root, La Crosse, Chippewa, Wisconsin, lowa, Rock, Des Moines, Illinois, Fox, Kaskaskia, and
Mississippi (USGS, 2013f).

3.6.4.7.2.1 Surface Water Quality

This area has been heavily altered by early timber operations and agriculture, which have reduced riparian
areas (EPA, 2013g). Problems for surface water include runoff, erosion, and pollution. Approximately
three-quarters of the 35,000 miles of rivers and streams in the Upper Mississippi watershed that have been
assessed for water quality are designated as impaired. Designated uses of the impaired surface waters
include aquatic life, fisheries, fish consumption, public water supply, and recreation. Sediment, nitrogen,
and phosphorus are the primary pollutants of concern in the Upper Mississippi River watershed. (EPA,
2013d) A substantial portion of the pollutants comes from human activities: surface runoff from
agricultural practices, discharge from sewage treatment and industrial wastewater plants, and stormwater
runoff from city streets (USFS, 2011).

Almost all of the estimated 3,906 square miles of lakes, reservoirs, and ponds assessed in the Upper
Mississippi watersheds are impaired. Designated uses of the impaired surface waters include aesthetics,
aquatic life, fisheries, fish consumption, public water supply, and recreation. The top three causes of
impairment are mercury, PCBs, and algal growth. The top three probable sources for impairment are
atmospheric depositions, nonpoint source pollution, and contaminated sediments. (EPA, 2013d)

3.6.4.7.3 Wild and Scenic Rivers

Within the Upper Mississippi watershed, there is one Wild and Scenic River designation in Minnesota
and Wisconsin. The St. Croix River flows in Minnesota and Wisconsin totaling 252 miles, 193 miles are
classified as scenic, and 59 miles classified as recreational. (National Wild and Scenic Rivers System,
2016)

3.6.4.7.4 Groundwater

The Upper Mississippi watershed contains sandstone aquifers, sandstone and carbonate-rock aquifers, and
unconsolidated and semi-consolidated sand and gravel aquifers (as shown in Figure 3-15). There is one
designated SSA in the watershed (EPA, 2013f) (EPA, 2013h). The aquifers throughout lowa are areas of
notable groundwater level decline (Reilly, Dennehy, Alley, & Cunningham, 2008).

3.6.4.7.4.1 Groundwater Quality

In this watershed, shallow groundwater (less than 50 feet below land surface) contains pesticides,
nutrients, and industrial chemicals and detectable concentrations of numerous VOCs. Deeper
groundwater sources, typically used for public supply, have been found to contain pesticides, and lower
nitrate concentrations. However, with the exception of naturally occurring radon, deep groundwater
resources meet drinking water standards and guidelines for most chemicals. (Stark, et al., 2000)

3.6.4.8 Lower Mississippi (08)

The HUC-2 Lower Mississippi (08) watershed is the Mississippi River basin below the confluence with
the Ohio River, and the coastal Pearl River basin. The watershed includes parts of Arkansas, Kentucky,
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Louisiana, Mississippi, Missouri, and Tennessee that border the Mississippi River (USGS, 2013f). Parts
of FEMA Regions IV, VI, and VII are within the watershed.

3.6.4.8.1 Floodplains

Floodplains within the Lower Mississippi watershed predominantly receive floodwaters during late
summer and fall (USGS, 2001a). Much of the area has been cleared for agriculture but swamps and
bottomland hardwood forests cover large areas. This watershed is also characterized by levees and
floodways directing floodwaters. (Mac, Opler, Haecker, & Doran, 1998)

The Lower Mississippi watershed drains to most of Louisiana's 15,000 miles of shoreline and 8,200
square miles of coastal zone. Within the watershed, coastal development pressure is intense, with major
urban cities in need of new transportation and infrastructure following the devastation caused by
Hurricane Katrina. The USACE has developed a series of projects under the Mississippi Coastal
Improvement Program to build flood defenses along the coast to resist hurricane storm surge and waves
and protect community residents. Further inland of the coast, communities are seeing increased
development as residents move inland to avoid damaging hurricanes, which places additional pressure on
natural resources and in some cases decreases floodplain storage capacity. Some urbanized areas are
constructing flood protection measures with dikes, floodwalls, and levees to mitigate potential flood
damages from both river and coastal flooding. (Mississippi Department of Marine Resources, 2010)

Flooding events of note within the watershed have occurred in association with Hurricane Isaac (2012),
Tropical Storm Lee (2011), Hurricanes Gustav and Ike (2008), Hurricanes Katrina and Rita (2005),
Hurricane Lili (2002), Tropical Storm Allison (2001), and other heavy rainfall events (2010, and 2011).
(FEMA, 2013d)

3.6.4.8.2 Surface Water

3.6.4.8.2.1 Freshwater

The Mississippi River dominates the Lower Mississippi watershed. The topography is predominantly flat
with historical floodplains now used for agriculture. Many of these areas have been ditched and drained,
vastly altering the natural hydrology. Human-made levee systems are common along waterways.
Remnant natural levees, oxbow lakes, and extensive backwater systems are prevalent. Loess bluffs (i.e.,
wind-created sediment deposits) dominate the topography outside the floodplains. (Mac, Opler, Haecker,
& Doran, 1998). There are 14 major river systems: Hatchee, St. Francis, Yazoo, Ouachita, Boeuf,
Tensas, Big Black, Homochitto, Lower Red, Atchafalaya, Lower Grand, Calcasieu, Pearl, and Mississippi
(USGS, 2013f). The rivers are relatively shallow with sandy bottoms. Numerous reservoirs occur within
the Lower Mississippi watershed (EPA, 2009).

3.6.4.8.2.2 Estuarine and Coastal

Wide, marshy areas and a low-lying coastal plain characterize the Lower Mississippi area. This coastal
environment consists of shallow lagoonal estuaries, small bays, extensive tidal marshes, and drowned
river valleys. Farther inland are a wide variety of marsh types, including nearly 109 square miles of salt
and brackish marshes, and salt pannes (shallow depressions with high salt concentrations). (EPA, 2010b)
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3.6.4.8.2.3 Surface Water Quality

3.6.4.8.2.3.1 Freshwater
Approximately one-half of the 20,000 miles of rivers and streams in the Lower Mississippi watershed that

have been assessed for water quality are designated as impaired. Designated uses of the impaired surface
waters include agriculture, aquatic life, fisheries, fish consumption, public water supply, recreation, and
wildlife. The top three causes of impairment are low dissolved oxygen, sediments, and mercury. The top
three probable sources for impairment are nonpoint source pollution, agriculture, and atmospheric
deposition. (EPA, 2013d)

Nearly all of the estimated 781 square miles of lakes, reservoirs, and ponds assessed in the Lower
Mississippi watershed are impaired. Designated uses of the impaired surface waters include aquatic life,
fisheries, fish consumption, public water supply, and recreation. The top three causes of impairment are
mercury, exotic species, and turbidity. The top three probable sources for impairment are nonpoint source
pollution, atmospheric deposition, and agriculture. (EPA, 2013d)

3.6.4.8.2.3.2 Estuarine and Coastal
The Mississippi River drains 41 percent of the continental United States, 31 States, and 2 Canadian

Provinces, totalling about 1.8 million square miles. At a discharge rate of 600,000 cubic feet per second
near New Orleans, the river accounts for nearly 90 percent of the freshwater discharge into the Gulf of

Mexico. That flow moves as much as 159 million tons of sediment a year down the river. (Mississippi
Department of Environmental Quality, 2008) Most water quality concerns are related to mercury
contamination, pathogens, or dissolved oxygen, and the top suspected sources of impairment are
atmospheric deposition, unknown sources, and upstream sources. (Louisiana Department of
Environmental Quality, 2014)

3.6.4.8.3 Wild and Scenic Rivers

Within the Lower Mississippi watershed, there is one Wild and Scenic River designation in Arkansas.
The Little Missouri River is designated for 15 miles; 4 miles classified as wild and 11 miles classified as
scenic. (National Wild and Scenic Rivers System, 2016)

3.6.4.8.4 Groundwater

The Lower Mississippi watershed contains unconsolidated and semi-consolidated sand and gravel
aquifers, as shown in Figure 3-15. There are currently three designated SSAs in the Lower Mississippi
watershed (EPA, 2013e) (EPA, 2012d). The USGS study, Groundwater Depletion in the United States
(1900-2008), identified severe aquifer level depletion within the watershed (Konikow, 2013). Within the
middle aquifer of the Mississippi embayment aquifer system, large withdrawals have resulted in a long-
term decline in water levels, which locally exceeds 100 feet, and have created cones of depression in
several places. Groundwater removed from storage also has contributed to the long-term decline in water
levels. Regional water-level declines of as much as 70 feet have resulted in interstate concerns over
continued and increased pumpage in the Memphis, TN area. (Maupin & Barber, Regional Assessment of
Groundwater Quality in the Mississippi Embayment-Texas Coastal Uplands Aquifer System, Coastal
Lowlands Aquifer System, and the Edwards-Trinity Aquifer System, 2005). Coastal aquifers are
vulnerable to saltwater flooding due to storm surge and sea level rise (NOAA, 2013a).
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3.6.4.8.4.1 Groundwater Quality

The overall quality of the groundwater supply in the area is relatively unaffected by agricultural activities.
The primary sources of groundwater contamination in Mississippi typically can be traced to leaking
underground storage tanks holding petroleum-based products and faulty septic systems. Another problem
of note in areas of the State where petroleum exploration and production have been prevalent is localized
brine (saltwater) contamination of shallow aquifers. (Kenny, et al., 2014)

3.6.4.9 Souris-Red-Rainy (09)

The HUC-2 Souris-Red-Rainy (09) sub-region includes the Lake of the Woods and Rainy, Red, and
Souris River Basins, which discharge into Lake Winnipeg and Hudson Bay and includes parts of
Minnesota, North Dakota, and South Dakota (USGS, 2013f). Parts of FEMA Regions V and VIII are
within the Souris-Red-Rainy watershed.

3.6.4.9.1 Floodplains

The watershed receives floodwaters during winter and spring (USGS, 2001a). Stream bank overflow and
localized excess water are two types of water problems within the area due to the flat topography (USGS,
1984). Many of the urban areas occur along the rivers within the floodplains of this watershed and
flooding throughout this area has increased in recent years (Red River Basin Commission, 2011).
Flooding events of note within the area have occurred in association with heavy rainfall and snowmelt
events (1979, 1993, 1997, 2009, 2010, and 2011) (FEMA, 2013d) (Red River Basin Commission, 2011).

3.6.4.9.2 Surface Water

Souris-Red-Rainy watershed's topography is dominated by plains and low hills developed by glacial
activity. Rivers and streams begin from springs or prairie potholes of the plains. The major four river
systems are Souris, Red, Goose, Marsh, Sheyenne, and Rainy (USGS, 2013f). Most of the lakes within
this area are natural. Prairie potholes that occur in the plains are small ponds resulting from receding
glaciers. Major lakes in the forested areas include Lake of the Woods, Rainy Lake, and Red Lake in
Minnesota. (EPA, 2009)

3.6.4.9.2.1 Surface Water Quality

Less than 5,000 of the 30,000 miles of rivers and streams in the Souris-Red-Rainy watershed that have
been assessed for water quality are designated as impaired. Designated uses of the impaired surface
waters include aquatic life, fisheries, irrigation, public water supply, and recreation. The top three causes
of impairment are turbidity, mercury, and pathogens. The top three probable sources for impairment are
agriculture, atmospheric deposition, and habitat alterations. (EPA, 2013d)

Approximately three-fourths of the estimated 3,125 square miles of lakes, reservoirs, and ponds assessed
in the Souris-Red-Rainy watershed are designated as impaired. Designated uses of the impaired surface
waters include aquatic life, fish consumption, irrigation, and recreation. The top three causes of
impairment are mercury, PCBs, and nutrients. The top three probable sources for impairment are
atmospheric deposition, nonpoint source pollution, and agriculture. (EPA, 2013d)
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3.6.4.9.3 Wild and Scenic Rivers

Within the Souris-Red-Rainy watershed, there are no Wild and Scenic Rivers designations (National Wild
and Scenic Rivers System, 2016).

3.6.4.9.4 Groundwater

The Souris-Red-Rainy watershed contains sandstone aquifers and unconsolidated and semi-consolidated
sand and gravel aquifers, as presented in Figure 3-15. There are no designated SSAs within the watershed
(EPA, 2013f) (EPA, 2013i). The aquifers in southeast North Dakota are areas of notable groundwater
level decline (Reilly, Dennehy, Alley, & Cunningham, 2008).

3.6.4.9.4.1 Groundwater Quality

Considering the large area of agricultural cropland in the Souris-Red-Rainy watershed, pesticide
detections and nitrate concentrations in groundwater are relatively low. Although the geology and
semiarid climate of the western part of the Souris-Red-Rainy basin have resulted in high levels of total
dissolved solids (TDS), these levels do not pose a health risk for drinking water. (Stoner, Lorenz,
Goldstein, Brigham, & Cowdery, 1998)

3.6.4.10 Missouri (10)

The HUC-2 Missouri (10) watershed includes the Missouri River Basin, the Saskatchewan River Basin,
and several small closed basins. The area includes all of Nebraska and parts of Colorado, lowa, Kansas,
Minnesota, Missouri, Montana, North Dakota, South Dakota, and Wyoming (USGS, 2013f). Parts of
FEMA Regions V, VII, and VIII are within this watershed.

3.6.4.10.1 Floodplains

Floodplains within the Missouri watershed predominantly receive floodwaters during winter, spring, and
summer (USGS, 2001a). The Missouri River system historically flooded into large floodplains of
riparian forest (Committee on Missouri River Ecosystem Science, 2002). Many of the rivers in the
system have been altered to control flooding which has altered the natural environment. These changes
include levees, channelization, and bank stabilization. Several stretches of rivers throughout the Missouri
watershed have remnant floodplains that have not been altered. These have a twisting river channel and a
wide floodplain. Within these floodplains, oxbow lakes, sand dunes, and forested areas occur.
(Committee on Missouri River Ecosystem Science, 2002)

In September 2013, Boulder, CO, in the southeastern corner of the Missouri watershed, experienced a
1000-year flood event, meaning that any one year has a 1-in 1,000 chance of experiencing such heavy
precipitation (NOAA, 2013b). Situated at the mouth of a canyon and adjacent to an alluvial fan, with
Boulder Creek (a tributary to the Platte River) flowing through the town's center, Boulder is one of
Colorado's most flood-vulnerable communities. According to weather records, Boulder has had major
flood events in 1894, 1896, 1906, 1909, 1916, 1921, 1938, and 1969, although most of these occurred in
the spring (NOAA, 2013b). Boulder County is within an alluvial fan and nearby Rocky Mountain
National Park is a well-known alluvial fan and popular hiking location. Historical flooding events of note
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within the Missouri area have occurred in association with heavy rainfall and snowmelt events (1951,
1952, 1972, 1976, 1977, 1982, 1984, 1985, 1993, 1995, 2008, and 2011) (FEMA, 2013d) (Illinois
Department of Natural Resources, 2013) (National Weather Service, 2010).

3.6.4.10.2 Surface Water

The Missouri watershed is one of the largest hydrologic regions in the country. The topography consists
of plains mixed with tablelands and hills (EPA, 2013g). Agricultural activities and resource extraction
have replaced grasslands; causing many areas to be subject to droughts. There are 35 major river systems
within the area: Saskatchewan, Gallatin, Jefferson, Madison, Marias, Musselshell, Milk, Poplar,
Yellowstone, Bighorn, Powder, Tongue, Little Missouri, Cheyenne, White, Niobrara, Ponca Creek,
James, Big Sioux, North Platte, South Platte, Platte, Loup, Elkhorn, Little Sioux, Nishnabotna, Kansas,
Republican, Smoky Hill, Chariton, Grand, Little Chariton, Gasconade, Osage, and Missouri (USGS,
2013f). Many parts of the Missouri River have been dammed, creating large reservoirs including Lake
Sakakawea and Oahe Reservoir (EPA, 2009).

3.6.4.10.2.1 Surface Water Quality

Approximately one-half of the 100,000 miles of rivers and streams in the Missouri watershed that have
been assessed for water quality are designated as impaired. Designated uses of the impaired surface
waters include agriculture, aquatic life, fisheries, irrigation, public water supply, and recreation. The top
three causes of impairment are pathogens, nutrients, habitat alterations. The top three probable sources
for impairment are agriculture, nonpoint source pollution, and hydromodification. (EPA, 2013d)

Approximately three-quarters of the estimated 2,344 square miles of lakes, reservoirs, and ponds assessed
in the Missouri watershed are impaired. Designated uses of the impaired surface waters include
aesthetics, agriculture, aquatic life, fisheries, fish consumption, irrigation, public water supply, and
recreation. The top three causes of impairment are mercury, nutrients, and metals. The top three
probable sources for impairment are atmospheric deposition, nonpoint source pollution, and resource
extraction. (EPA, 2013d)

3.6.4.10.3Wild and Scenic Rivers

Within the Missouri watershed, there are 5 Wild and Scenic Rivers designations in 5 states (1 each in
Nebraska, Colorado, Montana, Wyoming, and one that flows through Nebraska and South Dakota),
totaling 448 miles. There are 115 miles of river classified as wild, 102 miles classified as scenic, and 231
miles classified as recreational. (National Wild and Scenic Rivers System, 2016)

3.6.4.10.4 Groundwater

The Missouri watershed contains sand and gravel aquifers, sandstone aquifers, sandstone and carbonate-
rock aquifers, carbonate-rock aquifers, and unconsolidated and semi-consolidated sand and gravel
aquifers (see Figure 3-15). There is currently one designated SSA in the Missouri watershed (EPA,
2013h) (EPA, 2013i). The USGS study, Groundwater Depletion in the United States (1900-2008),
identified moderate to severe aquifer level depletion within the watershed (Konikow, 2013). The aquifers
in South Dakota, the northwest corner of Kansas, the northeast corner of Colorado, the southwest corner
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of Nebraska, and the southeast corner of Wyoming are areas of notable groundwater level decline (Reilly,
Dennehy, Alley, & Cunningham, 2008).

3.6.4.10.4.1 Groundwater Quality

The watershed has good overall water quality, although there are elevated levels of sulfate and metals in
local groundwater near mining areas. Elevated concentrations of nutrients and pesticides are also present
in shallow groundwater near agricultural areas (National Weather Service, 2010) (Stark, et al., 2000).

3.6.4.11 Arkansas-White-Red (11)

The HUC-2 Arkansas-White-Red (11) watershed includes the Arkansas, White, and Red River Basins
above the points of highest backwater effect of the Mississippi River. The Arkansas-White-Red
watershed includes all of Oklahoma and parts of Arkansas, Colorado, Kansas, Louisiana, Missouri, New
Mexico, and Texas (USGS, 2013f). Parts of FEMA Regions VI, VII, and VIII are within this watershed.

3.6.4.11.1Floodplains

Floodplains within the Arkansas-White-Red watershed predominantly receive floodwaters during spring
and summer (USGS, 2001a). Floodplains within this drainage area share characteristics of the Missouri
and Mississippi River drainage basin. Floodplains in the area have been altered by the creation of
reservoirs and other flood control mechanisms as well as development along rivers and streambanks
(Oklahoma Water Resources Board, 1995).

Flooding events of note within the Arkansas-White-Red watershed have occurred in association with
Hurricane Isaac (2012), Hurricanes Gustav and Ike (2008), Tropical Storm Allison (1989), Hurricane
Alicia (1983), and heavy rainfall events (1990, 1991, 2008, and 2011) (FEMA, 2013d).

3.6.4.11.2Surface Water

Agriculture has altered surface water availability and quality in the watershed. There are 14 major river
systems: White, Little Red, Arkansas, Walnut, Cimarron, Neosho, Verdigris, Canadian, North Fork Red,
Prairie Dog Town Fork Red, Salt Fork Red, Washita, Sulphur, and Red (USGS, 2013f). The Arkansas-
White-Red watershed suffers from drought and reservoirs have been created along the rivers for water
supply (Oklahoma Water Resources Board, 1995).

3.6.4.11.2.1 Surface Water Quality

More than half of the 50,000 miles of rivers and streams in the Arkansas-White-Red watershed that have
been assessed for water quality are designated as impaired. Designated uses of the impaired surface
waters include aesthetics, agriculture, aquatic life, fisheries, fish consumption, irrigation, public water
supply, recreation, and wildlife. The top three causes of impairment are pathogens, TDS, sulfates, and
sediments. The top three probable sources for impairment are nonpoint source pollution, agriculture, and
municipal discharges/sewage. (EPA, 2013d)

Almost all of the estimated 1,563 square miles of lakes, reservoirs, and ponds assessed within the
Arkansas-White-Red watershed are impaired. Designated uses of the impaired surface waters include
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aesthetics, agriculture, aquatic life, fisheries, fish consumption, public and private water supply, and
recreation. The top three causes of impairment are mercury, low dissolved oxygen, and turbidity. The
top three probable sources for impairment are nonpoint source pollution, atmospheric deposition, and
resource extraction. (EPA, 2013d)

3.6.4.11.3Wild and Scenic Rivers

Within the Arkansas-White-Red watershed, there are 9 Wild and Scenic Rivers designations in 3 states (1
each in Louisiana and Missouri, and 7 in Arkansas) totaling 258 miles. There are 17 miles of river
classified as wild, 200 miles classified as scenic, and 41 miles classified as recreational. (National Wild
and Scenic Rivers System, 2016)

3.6.4.11.4 Groundwater

The Arkansas-White-Red watershed contains sand and gravel aquifers, sandstone aquifers; and carbonate-
rock aquifers, as shown in Figure 3-15. There are no designated SSAs (EPA, 2013h) (EPA, 2013i) (EPA,
2012d). The aquifers in Texas, Oklahoma, and southwest Kansas are areas of notable groundwater level
decline (Reilly, Dennehy, Alley, & Cunningham, 2008).

3.6.4.11.4.1 Groundwater Quality

Groundwater quality is generally good throughout the Arkansas-White-Red watershed (Qi & Christenson,
2010).

3.6.4.12 Texas-Gulf (12)

The HUC-2 Texas-Gulf (12) watershed includes the drainage area from the Sabine Pass to the Rio Grande
Basin, and covers parts of Louisiana, New Mexico, and Texas (USGS, 2013f). The Texas-Gulf watershed
extends from the Gulf of Mexico northwest for approximately 650 miles into the southern Great Plains.
Almost the entire region (94 percent) lies within the State of Texas, although small portions of Louisiana
(1 percent) and New Mexico (5 percent) are included (Texas Coastal Management Program, 2011).
FEMA Region VI is within this watershed.

3.6.4.12.1Floodplains

The area receives floodwaters during spring, summer, and fall (USGS, 2001a). Floodplains in the eastern
part of the Texas-Gulf watershed are broad and flat forested areas with slow moving rivers and poor
drainage and floods are generally slow and sustained. In the central and western parts of the Texas-Gulf
area, precipitation and surface water are less common. The geologic environment and livestock grazing
increase the risk of flash flooding. Coastal areas are subject to flooding from heavy rain and tidal surge.
Inland areas often receive large amounts of rainfall as marine storms weaken over the watershed. (U.S.
Water Resources Council, 1978)

Flooding events of note within the Texas-Gulf watershed have occurred in association with Hurricanes
Gustav and Ike (2008), Hurricane Rita (2005), Tropical Storm Allison (2001), Hurricane Chantal (1989),
Tropical Storm Allison (1989), Hurricane Alicia (1983), Hurricane Allen (1980), Tropical Storm
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Claudette (1979), and heavy rainfall events (1979, 1981, 1989, 1992, 1994, 1998, 2002, 2009) (FEMA,
2013d).

3.6.4.12.2 Surface Water

Freshwater

The eastern part of the watershed is relatively flat where rivers flow towards the Gulf of Mexico through
forested lands (EPA, 2013g). The western area of the watershed is arid with dry plains and shrubland,
and over extraction of water resources for agriculture. There are 12 river systems: Sabine, Neches,
Trinity, Double Mountain Fork Brazos, Salt Fork Brazos, Brazos, Castleman Creek, Colorado, Oak
Creek, Guadalupe, San Antonio, and Nueces (USGS, 2013f). Major reservoirs include Sam Rayburn and
Toledo Bend (EPA, 2009).

3.6.4.12.2.1 Estuarine and Coastal

Estuarine ecosystems cover more than 4,000 square miles along the Gulf Coast of Texas. Estuarine and
coastal environments in this region are highly diverse, consisting of unrestricted open bays, semi-enclosed
lagoons, tidal marshes, and delta complexes. Texas has seven major and five minor estuaries ranging
from the nearly fresh Sabine Lake, which borders Louisiana, to the frequently hypersaline (contains salt
concentrations greater than ocean water, 3.5 percent) Laguna Madre along the southern coast. (USFWS,
2006)

3.6.4.12.2.2 Surface Water Quality

3.6.4.12.2.2.1 Freshwater
Approximately one-half of the 15,000 miles of rivers and streams in the Texas-Gulf watershed that have

been assessed for water quality are designated as impaired. Designated uses of the impaired surface
waters include agriculture, aquatic life, fisheries, fish consumption, irrigation, recreation, and wildlife.
The top three causes of impairment are pathogens, low dissolved oxygen, and mercury. The top three
probable sources for impairment are nonpoint source pollution, agriculture, and municipal
discharges/sewage. (EPA, 2013d)

Less than half of the estimated 1,250 square miles of lakes, reservoirs, and ponds assessed in the Texas-
Gulf watershed are impaired. Designated uses of the impaired surface waters include aquatic life,
fisheries, fish consumption, public water supply, and recreation. The top three causes of impairment are
mercury, turbidity, and sulfates. The top three probable sources for impairment are nonpoint source
pollution, atmospheric deposition, and municipal discharges/sewage. (EPA, 2013d)

3.6.4.12.2.2.2 Estuarine and Coastal
Most estuaries in the Texas-Gulf watershed have shallow depths and small tidal ranges, leading to low

dilution and flushing rates. Consequently, most estuaries have either a moderate or a high susceptibility
to nutrient loading. The combined effects of high nitrogen loads and a moderate or high susceptibility to
nutrients results in most systems having poor water quality. The upper coast of Texas has experienced
extensive loss of coastal habitats, primarily due to subsidence, erosion, sea level rise, agriculture, and
residential and commercial development. For example, since the 1950s the Galveston Bay watershed has
lost more than 50 percent of its tallgrass prairie and nearly 70 percent of its seagrass meadows. Estuaries
within the Coastal Bend Region have been most impacted by land activities (urban runoff, sedimentation,
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and agriculture) and have the highest levels of contamination. (Texas Coastal Management Program,
2011)

3.6.4.12.3Wild and Scenic Rivers

There are no Wild and Scenic Rivers designations within this watershed (National Wild and Scenic
Rivers System, 2016).

3.6.4.12.4 Groundwater

As shown in Figure 3-15, the Texas-Gulf watershed contains alluvial sand and gravel aquifers, and
sandstone and carbonate-rock aquifers. There are three designated SSAs in the Texas-Gulf watershed
(EPA, 2012d). The aquifers in northwest Texas and Oklahoma and southwest Kansas are areas of notable
groundwater level decline, ranging from 50 to more than 1,000 feet (Reilly, Dennehy, Alley, &
Cunningham, 2008).

3.6.4.12.4.1 Groundwater Quality

Most of the groundwater within the watershed meets State and Federal drinking water standards.
However, in some parts of the Texas-Gulf watershed naturally occurring levels of TDS, arsenic, and
radionuclides, as well as human-caused contamination (e.g., pesticides and VOCs) have been detected in
shallow aquifer systems. (Maupin & Barber, Regional Assessment of Groundwater Quality in the
Mississippi Embayment-Texas Coastal Uplands Aquifer System, Coastal Lowlands Aquifer System, and
the Edwards-Trinity Aquifer System, 2005) (Qi & Christenson, 2010)

3.6.4.13 Rio Grande (13)

The HUC-2 Rio Grande (13) watershed includes the Rio Grande Basin and the San Luis Valley, North
Plains, Plains of San Agustin, Mimbres River, Estancia, Jornada Del Muerto, Tularosa Valley, Salt Basin,
and other closed basins. The Rio Grande area includes parts of Colorado, New Mexico, and Texas
(USGS, 2013f). Parts of FEMA Regions VI and VIII are within this watershed.

3.6.4.13.1Floodplains

Floodplains within the Rio Grande watershed predominantly receive floodwaters during early spring and
summer (USGS, 2001a). High precipitation causes floods and eventually droughts result in low surface
water. Levees, agriculture, and irrigation have altered the natural hydrology of the area (Middle Rio
Grande Conservancy District, 2016).

The Middle Rio Grande Basin encompasses the floodplain of the Rio Grande and the surrounding terrain
that slopes from surface-drainage divides toward the river. The eastern boundary of the basin is largely
mountainous, with merging alluvial fans and stream terraces leading downslope to the Rio Grande
(Bartolino & Cole, 2002). Floodplains in other sections of the drainage area are commonly wide sandbars
adjacent to river channels, which are bordered by thin-forested areas of willow or cottonwood (Save Our
Bosque Task Force, 2004).
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Flooding events of note within the Rio Grande watershed have occurred in association with Hurricane
Alex (2010), Hurricane Allen (1980), and heavy rainfall events (1998, 2002, and 2009) (FEMA, 2013d)
(National Weather Service, 2013).

3.6.4.13.2 Surface Water

Surface water within the Rio Grande watershed is dominated by the Rio Grande, which flows through
arid plateaus as well as several mountain ranges (EPA, 2013g). Closer to the Gulf of Mexico, the Rio
Grande area becomes flat. Surface water is an important commodity and can have vast changes from
abundant to scarce. The three major river systems are the Pecos, Delaware, and Rio Grande (USGS,
2013f). The Rio Grande watershed has many closed basins that do not discharge to the Gulf of Mexico
including: San Luis Valley, North Plains, Jornada Del Muerto, Plains of San Agustin, Jornada Draw,
Mimbres River, Estancia, Tularosa Valley, and Salt Basin. Amistad and Falcon Reservoirs are major
human-made lakes along the Rio Grande (EPA, 2009).

3.6.4.13.2.1 Surface Water Quality

Approximately one-third of the 15,000 miles of rivers and streams in the Rio Grande watershed that have
been assessed for water quality are designated as impaired. Designated uses of the impaired surface
waters include agriculture, aquatic life, fish consumption, irrigation, public water supply, and recreation.
The top three causes of impairment are pathogens, metals, and low dissolved oxygen. The top three
probable sources for impairment are nonpoint source pollution, agriculture, and municipal
discharge/sewage. (EPA, 2013d)

Less than one-half of the estimated 781 square miles of lakes, reservoirs, and ponds assessed in the Rio
Grande watershed are impaired. Designated uses of the impaired surface waters include aquatic life, fish
consumption, public water supply, and recreation. The top three causes of impairment are mercury,
salinity, and pH. The top three probable sources for impairment are nonpoint source pollution,
atmospheric deposition, and municipal discharge/sewage. (EPA, 2013d)

3.6.4.13.3Wild and Scenic Rivers

Within the Rio Grande watershed, there are 5 Wild and Scenic Rivers designations in 2 states (1 in Texas
and 4 in New Mexico) totaling 316 miles. There are 189 miles of river classified as wild, 117 miles
classified as scenic, and 10 miles classified as recreational. (National Wild and Scenic Rivers System,
2016)

3.6.4.13.4 Groundwater

The Rio Grande watershed contains alluvial sand and gravel aquifers, sandstone and carbonate-rock
aquifers, and carbonate-rock aquifers as shown in Figure 3-15. There are no designated SSAs in the Rio
Grande watershed (EPA, 20131) (EPA, 2012d). The USGS study, Groundwater Depletion in the United
States (1900-2008), identified minor aquifer level depletion within the watershed (Konikow, 2013).
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The Salt Basin lies mostly in Texas, but a small part of the basin extends northward into New Mexico.
The Salt Basin is a closed basin; that is, no surface drainage leaves the basin. Recharge to the basin fill is
mainly by runoff from the bordering mountains into alluvial fans (Ryder, 1996).

3.6.4.13.4.1 Groundwater Quality

Elevated nitrate levels occur in groundwater in agricultural areas such as the San Luis and Rincon
Valleys, and pesticides were detected in aquifers in agricultural and urban areas of the Rio Grande
watershed (Kenny, et al., 2014) (USFWS, 1988).

3.6.4.14 Upper Colorado (14)

The HUC-2 Upper Colorado (14) watershed includes drainages from the Colorado River Basin above the
Lee Ferry compact point, and the Great Divide closed basin. The Upper Colorado watershed includes
parts of Arizona, Colorado, New Mexico, Utah, and Wyoming (USGS, 2013f). Parts of FEMA Regions
V1, VIII, and IX are within this watershed.

3.6.4.14.1 Floodplains

Three main features of floodplains within this drainage basin are depressions, terraces, and constructed
gravel pits (Valdez & Nelson, 2006). Depressions and gravel pits are opposite the natural levee from the
river channel. Flooding events of note occurred in association with heavy rainfall and snowmelt events
(in 1983 and 1984) (Bureau of Reclamation, 1990).

3.6.4.14.2 Surface Water

Surface water within the Upper Colorado watershed is primarily rivers and streams (EPA, 2013g). The
mountainous topography is mixed with high plateaus. Surface water begins from snowmelt in the
mountains where it quickly becomes sparse in the drier southern parts of the area. Major river systems
include Gunnison, Bitter Creek, Green, Yampa, White, San Juan, and Colorado (USGS, 2013f). The
Great Divide closed basin in Wyoming is part of the Upper Colorado area. Various diversions within
tributaries of the Upper Colorado River regulate and deplete the flow of the river. For example, Gunnison
River is largely regulated by Morrow Point, Blue Mesa, Crystal, Taylor Park, and Ridgeway dams.
Tributary inflows can periodically affect mainstream flows during spring snowmelt runoff or late-summer
monsoonal rainstorms. (Valdez & Nelson, 2006) Lakes within the watershed are mostly human-made
reservoirs for water supply. Lake Powell is a large reservoir of the Colorado River north of the Grand
Canyon (EPA, 2009).

Surface Water Quality

Less than one-quarter of the 40,000 miles of rivers and streams in the Upper Colorado watershed that
have been assessed for water quality are designated as impaired. Designated uses of the impaired surface
waters include agriculture, aquatic life, fisheries, fish consumption, public water supply, recreation, and
wildlife habitat. The top three causes of impairment are metals, pathogens, and temperature. The top
three probable sources for impairment are nonpoint source pollution, agriculture, and industrial sources.
(EPA, 2013d)
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Approximately one-third of the estimated 469 square miles of lakes, reservoirs, and ponds assessed in the
Upper Colorado watershed are impaired. Designated uses of the impaired surface waters include
agriculture, aquatic life, domestic water source, fisheries, and recreation. The top three causes of
impairment are nutrients, PCBs, and mercury. The top three probable sources for impairment are
agriculture, nonpoint source pollution, and municipal discharges/sewage. (EPA, 2013d)

3.6.4.14.3Wild and Scenic Rivers

Within the Upper Colorado watershed, there are no Wild and Scenic Rivers designations (National Wild
and Scenic Rivers System, 2016).

3.6.4.14.4 Groundwater

The Upper Colorado watershed contains sandstone aquifers (as shown in Figure 3-15). There are two
designated SSAs within the area (EPA, 20131). Within the watershed, there are no notable areas of
groundwater decline (Reilly, Dennehy, Alley, & Cunningham, 2008).

3.6.4.14.4.1 Groundwater Quality

With the exception of radon, groundwater quality in the urban areas of the Southern Rocky Mountains
generally meet Federal and State standards for drinking water. The presence of elevated nitrate
concentrations, pesticides, and low concentrations of VOCs indicate some influence on the quality of
groundwater from human activities. Bacteria have been reported in groundwater samples and can occur
naturally or indicate human influences. (Spahr, et al., 2000)

3.6.4.15 Lower Colorado (15)

The HUC-2 Lower Colorado (15) watershed includes the drainage of the Colorado River Basin below the
Lee Ferry compact point and streams that originate within the United States and discharge into the Gulf of
California. The Animas Valley, Willcox Playa, and other smaller closed basins are also in the Lower
Colorado watershed. The Lower Colorado area includes parts of Arizona, California, Nevada, New
Mexico, and Utah (USGS, 2013f). Parts of FEMA Regions VI, VIII, and IX are within this watershed.

3.6.4.15.1  Floodplains

Floodplains within the Lower Colorado watershed predominantly receive floodwaters during early spring
and again in late summer and fall (USGS, 2001a). The modification of the Colorado River, primarily by
dams, has greatly altered the river's hydrology. The Lower Colorado River system is the main source of
water in an otherwise arid landscape and its floodplains are lowland vegetated communities along the
rivers and streams. Highly erodible soil resulted in canyons and broad alluvial fans occur throughout the
area (USFWS, 1988).

Flooding events of note within the Lower Colorado watershed occurred in association with heavy rainfall
and snowmelt events (1941, 1952, 1957, 1983, 1993, 1997, and 2005) (Arizona Geological Survey,
Undated) (Utah Department of Public Safety, 2011) (Bureau of Reclamation, 1990).
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3.6.4.15.2 Surface Water

Mountains, plateaus, and canyons dominate the Lower Colorado River basin landscape (EPA, 2013g).
Major river systems include Little Colorado, Gila, Salt, and Colorado (USGS, 2013f). Lake Mead and
Lake Havasu are reservoirs along the Colorado River (EPA, 2009).

Surface Water Quality

The increasing human population within the area has caused higher water removal from river systems and
reservoirs. Almost all of the 5,000 miles of rivers and streams in the Lower Colorado watershed that have
been assessed for water quality are designated as impaired. Designated uses of the impaired surface
waters include agriculture, aquatic life, fisheries, fish consumption, irrigation, industrial uses, public
water supply, recreation, and wildlife. The top three causes of impairment are temperature, nutrients, and
metals. The top three probable sources for impairment are nonpoint source pollution, agriculture, and
habitat alterations. (EPA, 2013d)

Almost all of the estimated 78 square miles of lakes, reservoirs, and ponds assessed in the Lower
Colorado watershed (excluding Arizona) are impaired. Designated uses of the impaired surface waters
include aesthetics, agriculture, aquatic life, fisheries, fish consumption, irrigation, public water supply,
recreation, and wildlife. The top three causes of impairment are nutrients, metals, and mercury. The top
three probable sources for impairment are agriculture, nonpoint source pollution, and municipal
discharges/sewage. (EPA, 2013d)

3.6.4.15.3Wild and Scenic Rivers

Within the Lower Colorado watershed, there are three Wild and Scenic Rivers designations in two states
(2 in Arizona and 1 in Utah) totaling 227 miles. There are 177 miles of river classified as wild, 30 miles
classified as scenic, and 20 miles classified as recreational. (National Wild and Scenic Rivers System,
2016)

3.6.4.15.4 Groundwater

The Lower Colorado watershed contains three types of principal aquifers: basin-fill aquifers, sandstone
aquifers, and carbonate-rock aquifers, as shown in Figure 3-15. There are two designated SSAs (EPA,
2012e). In most of the area, there are no notable areas of groundwater decline (Reilly, Dennehy, Alley, &
Cunningham, 2008). However, irrigation and mine dewatering lowered the overall groundwater water
levels in shallow aquifers in Arizona.

3.6.4.15.4.1 Groundwater Quality

The aquifer bedrock influences groundwater quality within the area. Elevated TDS and salinity are
present in alluvium or in areas with sedimentary bedrock and elevated metals are present in the
groundwater in mining areas. There is generally good water quality in the deep, carbonate-rock aquifers.
(Qi & Christenson, 2010) (Spahr, et al., 2000)
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3.6.4.16 Great Basin (16)

The HUC-2 Great Basin (16) watershed includes the drainage of the Great Basin in Utah and Nevada, and
parts of California, Idaho, Nevada, Oregon, Utah, and Wyoming (USGS, 2013f). Parts of FEMA Regions
VIII and IX are within this watershed.

3.6.4.16.1  Floodplains

Floodplains within the Great Basin watershed predominantly receive floodwaters during late spring and
summer (USGS, 2001a). The unconsolidated alluvial fans represent a principle groundwater resource and
land development hazard within the Great Basin watershed. Narrow floodplains occur within the
mountainous areas and broad, flat floodplains dominate the high plateaus (NPS, 1991). Water diversion
in this arid area has reduced the amount of surface water and associated riparian floodplain communities
(Sada, 2008).

Flooding events of note within the area occurred in association with heavy rainfall and snowmelt events
(1952, 1963, 1983, 1984, 1986, 1997, 2005, 2006, and 2010) (FEMA, 2013d) (Utah Department of Public
Safety, 2011).

3.6.4.16.2 Surface Water

The Great Basin watershed is a closed basin; it retains water and allows no outflow to external bodies of
water such as rivers or oceans. Within the basin, rivers and streams begin from snowmelt in the
mountains and travel down to the arid high plateau (EPA, 2013g). There are seven major river systems:
Bear, Weber, Jordan, Humboldt, Carson, Truckee, and Walker (USGS, 2013f). Main lakes and desert
basins within this watershed include Great Salt Lake, Escalante Desert-Sevier Lake, Black Rock Desert,
and Central Nevada Desert (EPA, 2009).

3.6.4.16.2.1 Surface Water Quality

Approximately 1,500 of the 10,000 miles of rivers and streams in the area, that have been assessed for
water quality are designated as impaired. Designated uses of the impaired surface waters include
agriculture, aquatic life, fish consumption, irrigation, public water supply, recreation, and wildlife. The
top three causes of impairment are temperature, nutrients, and low dissolved oxygen. The top three
probable sources for impairment are nonpoint source pollution, agriculture, and industrial. (EPA, 2013d)

Approximately one-half of the more than 625 square miles of lakes, reservoirs, and ponds assessed in the
Great Basin watershed are impaired. Designated uses of lakes, reservoirs, and ponds that have been
impaired within the area include aesthetics, agriculture, aquatic life, fish consumption, irrigation, public
water supply, recreation, and wildlife. The top three causes of impairment are nutrients, PCBs, and TDS.
The top three probable sources for impairment are agriculture, nonpoint source pollution, and municipal
discharges/sewage. (EPA, 2013d)

3.6.4.16.3Wild and Scenic Rivers

Within the Great Basin watershed, there are no Wild and Scenic Rivers designations (National Wild and
Scenic Rivers System, 2016).
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3.6.4.16.4 Groundwater

The Great Basin watershed contains three types of aquifers: basin-fill aquifers, volcanic-rock aquifers,
and carbonate-rock aquifers (Figure 3-15). There are no designated SSAs within the watershed (EPA,
20131) (EPA, 2012e). The USGS study, Groundwater Depletion in the United States (1900-2008),
identified minor aquifer level depletion within the Great Basin watershed (Konikow, 2013).

3.6.4.16.4.1 Groundwater Quality

Groundwater quality within the Great Basin is influenced by the nature of the aquifer bedrock. There is
generally good water quality in the deep, carbonate-rock aquifers. Elevated TDS and salinity are present
in central parts of the basin-fill aquifers, elevated metals are in groundwater in historic mining areas, and
elevated nitrate and pesticide concentrations in shallow groundwater in agricultural areas. (USGS,
2013g)

3.6.4.17 Pacific Northwest (17)

The HUC-2 Pacific Northwest (17) watershed drains to the Straits of Georgia and of Juan De Fuca, and
the Pacific Ocean, from Oregon and Washington. The Pacific Northwest watershed includes all of
Washington and parts of California, Idaho, Montana, Nevada, Oregon, Utah, and Wyoming (USGS,
2013f). Parts of FEMA Regions VIII, IX, and X are within this watershed.

3.6.4.17.1  Floodplains

Floodplains in the Pacific Northwest predominantly receive floodwaters during winter and early spring
(USGS, 2001a). Washington is one of the highest flood risks of the country. Specific characteristics of
the Pacific Northwest floodplains include the braided channel complex of river and alluvial fans.
(Washington State Department of Ecology, 2007)

Flooding events of note within the area occurred in association with heavy rainfall and snowmelt events,
including, within the past 15 years (2003, 2005, 2006, 2007, 2010, and 2011) (NOAA, 2016a) (FEMA,
20134d).

3.6.4.17.2 Surface Water

3.6.4.17.2.1 Freshwater

Rivers, streams, and lakes are prevalent throughout the mountains, valleys, and plateaus of the Pacific
Northwest area (EPA, 2013g). Rainfall and snowmelt are the primary sources for surface water. Streams
generally begin in the mountains with steep channels and plunge pools. There are 16 major river systems:
Kootenai, Pend Oreille, Spokane, Yakima, Snake, Clover Creek, Powder, Salmon, Clearwater, John Day,
Deschutes, Columbia, Willamette, Umpqua, Smith, and Fraser (USGS, 2013f). The Columbia River
Basin drains most of the Pacific Northwest watershed, including western Montana, northern Idaho, and
the eastern two-thirds of Washington. The Columbia River Basin was elevated to one of our Nation's
Great Water Bodies, joining six other watersheds. The basin covers a significant portion of the Pacific
Northwest and encompasses 260,000 square miles. Many rivers within the area have been altered by the
creation of dams. Part of the Great Basin discharges into closed basins within Oregon. Kettle lakes and
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mountain calderas are naturally occurring lakes within this area. Examples of mountain calderas include
Crater Lake in Oregon and Yellowstone Lake in Wyoming. (EPA, 2009) Agriculture and timber
operations have affected the hydrology of the Pacific Northwest area (Oberrecht, 2002).

3.6.4.17.2.2 Estuarine

Major estuaries in this watershed include Puget Sound estuary (Washington), the Lower Columbia River
estuary (Oregon and Washington), and the Tillamook Bay estuary (Oregon). The National Estuary
Program identifies the estuaries as Estuaries of National Significance (EPA, 2015d). Puget Sound, the 2™
largest estuary in the United States, includes an arm of the Pacific Ocean and extends inland to meet 19
different river basins (Washington State Department of Ecology, 2016). The Columbia River estuary is
one of the largest estuaries on the West Coast with over 125 square miles in Oregon alone. Additionally,
the Tillamook Bay estuary encompasses an area between rugged mountains and the Pacific Ocean within
Oregon. (Good, 2015)

3.6.4.17.2.3 Surface Water Quality

3.6.4.17.2.3.1 Freshwater
Approximately half of the 100,000 miles of rivers and streams in the Pacific Northwest watershed that

have been assessed for water quality are designated as impaired. Designated uses of the impaired surface
waters include aesthetics, agriculture, aquatic life, fisheries, public water supply, and recreation. The top
three causes of impairment are temperature, sediments, and nutrients. The top three probable sources for
impairment are agriculture, nonpoint source pollution, and habitat alterations. (EPA, 2013d)

Approximately three-quarters of the estimated 156 square miles of lakes, reservoirs, and ponds assessed
in the Pacific Northwest watershed are impaired. Designated uses of the impaired surface waters include
aesthetics, aquatic life, fisheries, public water supply, and recreation. The top three causes of impairment
are nutrients, mercury, and habitat alterations. The top three probable sources for impairment are
resource extraction, atmospheric deposition, and municipal discharges/sewage. (EPA, 2013d)

3.6.4.17.2.4 Estuarine

Surface water quality within the Oregon and Washington coastal zone is generally good; however, in
some areas water quality is degraded due to human activity and natural conditions. Because of degraded
water quality, numerous rivers and streams in the coastal zone are included on the Washington
Department of Ecology's 303(d) list of water quality impaired or threatened water bodies. About 75
percent of Puget Sound's estuaries and their adjacent habitats, such as grasslands, mixed woodlands and
floodplain forests, have been modified so significantly that they no longer provide original functions.
(EPA, 2012¢)

Dissolved oxygen and levels of nitrogen are considered good for Pacific Northwest estuaries, except in
some isolated regions of Puget Sound. The primary problem in Northwestern estuaries is degraded
sediment quality, with 21 percent of estuarine sediments exceeding contaminant guidelines. For most of
the Pacific Northwest, sediment contamination was due to exceedance for multiple compounds rather than
for a single compound. (EPA, 2012c)
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3.6.4.17.3Wild and Scenic Rivers

Within the Pacific Northwest watershed, there are 69 Wild and Scenic Rivers designations in 4 states (2
each in Montana and Wyoming, 6 in Washington, and 59 in Oregon) totaling approximately 2,958 miles.
There are approximately 1,100 miles of river classified as wild, 710 miles classified as scenic, and 1,148
miles classified as recreational. (National Wild and Scenic Rivers System, 2016)

3.6.4.17.4 Groundwater

The Pacific Northwest watershed contains a mixture of basin-fill, sand and gravel, and basaltic-rock
aquifers, as shown in Figure 3-15. There are 14 designated SSAs within the watershed (EPA, 2013j).
There are areas of notable groundwater level decline in southeastern Washington, northern Oregon, and
southern Idaho (Reilly, Dennehy, Alley, & Cunningham, 2008).

3.6.4.17.4.1 Groundwater Quality

The basaltic-rock aquifers are highly susceptible to contamination because they are mostly unconfined
and are overlain by thin or well-drained soils (USGS, 2013h).

3.6.4.18 California (18)

The HUC-2 California (18) watershed includes all California watersheds that drain toward the Pacific
Ocean. Nevada and Oregon are also in this HUC (USGS, 2013f). Parts of FEMA Regions IX and X are
within this watershed.

3.6.4.18.1  Floodplains

Floodplains within the California watershed predominantly receive floodwaters during winter and early
spring. However, the extreme southeast portion of the area floods during late summer and fall (USGS,
2001a). Floodplain ecosystems within this watershed are an assortment of willow and cottonwood
riparian forests, grasslands, and marshes. Floodplains vary with the area depending on water availability,
topography, and development (Crain, Whitener, & and Moyle, 2004). Alluvial fans are common
throughout Southern California; several are within Death Valley.

Flooding is a problem for low-lying coastal areas, especially during El Nifio storm conditions. With an
increase in sea level rise, flood risks will expand to new areas along the coast and coastal waterways that
reach further inland. A study by the Pacific Institute found that 260,000 people in California are currently
living in areas that, without some type of protection, would be vulnerable to inundation from a 100-year
flood event. Historic flooding events of note within the California watershed have occurred in association
with Tropical Storm Marge (1982) and heavy rainfall, snowmelt, and tsunami events. (1964, 1972, 1986,
1995, 1996, 1998, 2005, and 2011) (California Natural Resources Agency, 2013) (FEMA, 2013d)
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3.6.4.18.2 Surface Water

3.6.4.18.2.1 Freshwater

The California watershed has a mix of mountains, valleys, and deserts making for a variety of surface
water types (EPA, 2013g). The eastern and southern parts are arid deserts highlighted by salt lakes.
Forested mountain ranges offer high lakes and streams, some of which flow to the Central Valley's
numerous rivers. Agriculture, timber operations, and major development contribute pollutants and runoff
to the aquatic ecosystems. Major river systems within the area include Klamath, Smith, Stemple Creek,
Sacramento, San Joaquin, Pescadero Creek, Rincon Creek, and San Gabriel (USGS, 2013f). Several
closed basins occur within the area including: Tulare Lake, Buena Vista Lake, North Lahontan, Mono
Lake, Owens Lake, Death Valley, Upper and Lower Mojave Desert, and Salton Sea (EPA, 2009).

3.6.4.18.2.2 Estuarine and Coastal

The San Francisco Bay and the Sacramento-San Joaquin delta form the West Coast's largest estuary, and
drain about 40 percent of California's land. California also has numerous small, deep, and moderately
well-flushed estuaries with moderately sized watersheds. This biologically diverse area encompasses
coastal wetlands and estuaries, coastal plains, mesas and foothills, multiple watersheds, coastal and inland
mountain ranges, valleys, desert and dunes. In Southern California, exposed sandy beaches make up over
75 percent of the shoreline and approximately 23 percent of the Channel Islands coastlines. (California
Coastal Commission, 2011)

3.6.4.18.2.3 Surface Water Quality

3.6.4.18.2.3.1 Freshwater
Just over half of the 50,000 miles of rivers and streams in the California watershed that have been

assessed for water quality are designated as impaired. Designated uses of impaired surface waters include
agriculture, fisheries, habitats, industrial uses, public water supply, recreation, and wildlife. The top three
causes of impairment are temperature, sediment, and nutrients. The top three probable sources for
impairment are habitat alterations, nonpoint source pollution, and silviculture. (EPA, 2013d)

Almost all of the estimated 8 square miles of lakes, reservoirs, and ponds assessed in the California
watershed are impaired. Designated uses of the impaired surface waters include agriculture, fisheries,
habitats, public water supply, recreation, and wildlife. The top three causes of impairment are metals,
mercury, and nutrients. The top three probable sources for impairment are nonpoint source pollution,
agriculture, and industrial sources. (EPA, 2013d)

3.6.4.18.2.3.2 Estuarine and Coastal
California has several estuaries with poor water quality, including San Francisco Bay and its sub-

estuaries, and other estuaries along the California coast. High nitrogen levels persist along the central
California coast while high phosphorus has been measured in most California coastal waters, particularly
in the San Francisco Estuary. High sediment contamination from chemicals was found along the
California coast and sediments found in several northern California small river estuaries exceeded toxicity
levels for chromium. All the concentrations that exceeded the toxicity levels north of San Luis Obispo
Bay, including the small northern California Rivers and the San Francisco Estuary, were due to
chromium, mercury, or copper. In Southern California, the exceedances were due to dichloro-diphenyl-
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trichloroethane (DDT), with the exception of the Los Angeles Harbor, which had high concentrations of
several metals and polycyclic aromatic hydrocarbons. (EPA, 2012c)

3.6.4.18.3Wild and Scenic Rivers

Within the California watershed, there are 26 Wild and Scenic Rivers designations in 2 states (4 in
Oregon and 22 in California) totaling approximately 2,071 miles. There are approximately 808 miles of
river classified as wild, 227 miles classified as scenic, and 1,036 miles classified as recreational.
(National Wild and Scenic Rivers System, 2016)

3.6.4.18.4 Groundwater

The California watershed contains mostly unconsolidated and semi-consolidated sand and gravel aquifers,
basin-fill aquifers, and a series of alluvial aquifers with intermingled aquitards (i.e., zones within the earth
that restrict the flow of groundwater from one aquifer to another) as shown in Figure 3-15. There are 4
designated SSAs within the watershed (EPA, 2012¢). There are areas of notable groundwater level
decline in central California (Reilly, Dennehy, Alley, & Cunningham, 2008). The most productive and
highly used aquifers in the area are the northern California basin-fill aquifers. The Central Valley aquifer
has a continued loss of stored groundwater in the southern part of the valley. (California Department of
Water Resources, 2013)

3.6.4.18.4.1 Groundwater Quality

Agricultural practices in central California, combined with a high evaporation rate, have resulted in
elevated nitrates and pesticides in shallow groundwater systems and substantial declines in shallow
groundwater tables. Arsenic is the most widespread contaminant affecting an estimated 587 community
drinking water wells. Seawater intrusion is a common problem in nearly all the coastal aquifers.
(California Department of Water Resources, 2013)

3.6.4.19 Alaska (19)

The HUC-2 Alaska (19) watershed includes all of Alaska (USGS, 2013f). Only FEMA Region X is
within the watershed. As the nation's only arctic State, Alaska's exclusive economic zone contains more
than half of the nation's offshore waters, two-thirds of the nation's coastline (44,500 miles), 40 percent of
the nation's surface water, 20 percent of the nation's land base, and 50 percent of the nation's wetlands.

3.6.4.19.1 Floodplains

Across most of Alaska, floodplains are extensive complexes of vegetation and sediment. Trees are able to
grow on the alluvial terraces where shrubs dominate in most floodplains. In areas that are colder or more
exposed, tundra vegetation is prevalent. (Karle & Densmore, 1994)

Seasonal flooding of floodplains in Alaska is a result of snowmelt, precipitation, glacial outbursts, ice
jams, and seismic activity. Alaska experiences a wide variety of flooding risks including heavy runoff,
flash floods, and snowmelt. Ice jam flooding, from the breakup or formation of winter ice cover on rivers
results in damming, damage, rapid inundation, and glacial outburst floods are region-specific floods.
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Glacier dammed lakes and the resulting outburst floods are a hazard along in the southcentral and
southeast regions of the State, and in adjacent Canada where rivers drain into Alaska. Many of the
glaciers in these areas flow across the mouths of adjoining valleys and cause lakes to form behind the ice
streams. These glacier ice dams are subject to repeated failure and are serious hazard risks. (Mayo &
Post, 1971)

In Alaska, floods account for over 50 percent of the State disaster emergencies and the preponderance of
disaster relief spending for Alaska. During 2000-2009, seven flood specific events in Alaska were
declared State or Federal disasters. Flooding events of note within Alaska have occurred in association
with heavy rainfall, snowmelt, ice jams, and tsunamis (1946, 1957, 1958, 1964, 1973, 1974, 1989, 1991,
1994, 1995, 2002, 2004, 2005, 2006, 2008, 2009, 2011, and 2013). (FEMA, 2013e) (University of
Southern California, Undated)

3.6.4.19.2 Surface Water

3.6.4.19.2.1 Freshwater

Alaska has the largest amount of surface water within the United States, although much of the surface
water is frozen for half the year (Alaska Department of Natural Resources, 2013). Precipitation in excess
of one Mgal/d feeds river, streams, lakes, and wetlands. Glaciers cover five percent of Alaska. Rivers
and streams are heavily influenced by glaciers, which also contribute surface water to rivers and streams.
Rivers travel through major valleys within the numerous mountain ranges. Urban development and
natural resource extraction affect hydrology within Alaska. Major river systems include Colville, Kobuk,
Yukon, Koyukuk, Kuskokwim, Nushagak, Susitna, and Copper (USGS, 2013f). The Yukon and
Kuskokwim Rivers are the two largest rivers in Alaska (USFWS, 2002).

Estuarine and Coastal

The surface area of coastal bays and estuaries in Alaska is almost three times the total estuarine area of
the contiguous 48 states (Dasher & Lomax, 2011). Much of the southeast and south-central Alaskan coast
includes hundreds of bays, estuaries, coves, fjords, and other waterbodies (Dasher & Lomax, 2011). Most
of the coastline is inaccessible by road, making a statewide coastal monitoring program logistically
challenging and expensive (Dasher & Lomax, 2011). The marine environment of Alaska is divided into
three major geographical subregions: Gulf of Alaska, the Bering Sea, and the Chukchi and Beaufort Seas
in the Arctic Ocean (Stone & Shotwell, 2007).

3.6.4.19.2.2 Surface Water Quality

3.6.4.19.2.2.1 Freshwater
In Alaska, 443 miles of the 602 miles of rivers and streams that have been assessed for water quality are

impaired. Designated uses of the impaired surface waters include aquatic life, agriculture, fisheries,
industrial, public water supply, and recreation. The top three causes of impairment are turbidity,
pathogens, and sediment. The top three probable sources for impairment are resource extraction, urban-
related runoff, and construction. (EPA, 2013d)

Approximately one-half of Alaska's estimated 9 square miles of lakes, reservoirs, and ponds assessed are
impaired. Designated uses of the impaired surface waters include aquatic life, agriculture, fisheries,
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public water supply, and recreation. The top three causes of impairment are petroleum hydrocarbons, low
dissolved oxygen, and pathogens. The top three probable sources for impairment are recreational
pollution, urban-related runoff, and industrial sources. (EPA, 2013d)

3.6.4.19.2.2.2 Estuarine and Coastal
The large size and geographic complexity of Alaska's shoreline make comprehensive assessments of its

coastal resources difficult. Alaska's coastal resources are not subject to population and development
pressures to the same extent as the rest of the United States coastline. This is because of the State's low
population density, the distance between most of its coastline and major urban or industrial areas, the lack
of road access to most coastal areas, and limited agriculture activities. Consequently, some contaminant
concentrations have been measured as having levels considerably lower than those in the rest of the
coastal United States, although localized sources of trace metal and organic contaminants such as PCBs
and mercury exist in Alaska. (EPA, 2012c)

The general water quality of Alaska's offshore waters is pristine. However, major river inputs (sediments)
flow beyond coastal waters and into offshore waters. Waste discharge from petroleum-producing
platforms, commercial fishing vessels, oil tankers, and cruise ships also contaminate coastal and marine
waters. (EPA, 2012c¢)

3.6.4.19.3Wild and Scenic Rivers

In Alaska, there are 25 Wild and Scenic Rivers, totaling 3,210 miles. There are 2,955 miles of river
classified as wild, 227 miles classified as scenic, and 28 miles classified as recreational. (National Wild
and Scenic Rivers System, 2016)

3.6.4.19.4 Groundwater

Alaska's aquifers consist of unconsolidated materials derived from glaciers, rivers, and streams, as shown
in Figure 3-15. Producing aquifers are typically unconfined, and the depth to groundwater ranges from a
few feet to over 400 feet statewide (Alaska Department of Environmental Conservation, 2012). Only a
few of Alaska's aquifers have been identified (or studied), and water quality data for the area is limited
(Alaska Department of Environmental Conservation, 2012). There are no SSAs nor areas of notable
groundwater level decline in the watershed (EPA, 2013j) (Reilly, Dennehy, Alley, & Cunningham, 2008).

3.6.4.19.4.1 Groundwater Quality

Although water quality data are sparse, most groundwater in Alaska is suitable for domestic, agriculture,
aquaculture, commercial, and industrial uses with moderate or minimal treatment. Naturally occurring
iron, manganese, and arsenic are the most common treatment problems in groundwater systems. Storage
and spills of fuel, along with wastewater disposal, primarily from on-site wastewater disposal (septic)
systems, are common threats to groundwater quality statewide. Additionally, other activities have
affected, or potentially affected, groundwater quality (e.g., nonpoint source pollution in urban areas,
natural resource extraction in remote locations, and a wide range of potential point sources of pollution).
(Alaska Department of Environmental Conservation, 2012)

Page 3-109



National Flood Insurance Program
Final Nationwide Programmatic Environmental Impact Statement September 2017

3.6.4.20 Hawaii (20)

The HUC-2 Hawaii (20) watershed covers the entire State of Hawaii (USGS, 2013f). FEMA Region [X
is within this watershed.

3.6.4.20.1 Floodplains

Within Hawaii, topography defines floodplains. In the mountainous interior, floodplains are small areas
along streams. Toward the coast, most areas flatten out and floodplains expand. Flooding is a statewide
concern. (County of Hawaii, 2005)

Coastal flooding can result from two sources: storm surges from hurricanes or cyclones, and wave run-up
from tsunamis. Flood risk in Hawaii includes flash floods, dam failure, storm surge, tsunami, riverine
floods, coastal floods, and urban floods. In the Central North Pacific, which includes Hawaii, the official
hurricane season runs from June through November. (Hawaii Coastal Management Program, 2010)

Flooding events of note within Hawaii have occurred in association with Hurricane Iniki (1992),
Hurricane Iwa (1982), Hurricane Dot (1959), and heavy rainfall and tsunami events almost every year
(since 2000: 2005, 2006, 2008, 2009, 2011, and 2012) (FEMA, 2013e).

3.6.4.20.2 Surface Water

3.6.4.20.2.1 Freshwater

Surface water within Hawaii is predominantly in the form of streams that originate in the mountain
interiors and flow to the ocean. The surface water helped sculpt the landscape of the islands by eroding
soil and creating stream channels. Development, agriculture, and erosion have affected the hydrology of
surface water within Hawaii. (USGS, 2003d)

3.6.4.20.2.2 Estuarine and Coastal

As an island archipelago, the coastal zone in Hawaii is inclusive of all land area. Most of Hawaii's
estuaries are small, occupying less than 0.5 square miles. These coastal waters represent less than one
percent of the coastal ocean area around the Hawaiian Islands. (EPA, 2012c)

3.6.4.20.2.3 Surface Water Quality

3.6.4.20.2.3.1 Freshwater
The top three causes of impairment are turbidity, nutrients, and trash. There were no probable sources for

impairment listed in the EPA’s 2006 assessment (EPA, 2013d).

3.6.4.20.2.3.2 Estuarine and Coastal
In EPA’s 2006 assessment report, all of the estimated 36 square miles of bay and estuaries assessed are

impaired. The top three causes of impairment are turbidity, chlorophyll-a, and nitrogen. There were no

probable sources contributed to impairments listed by EPA for 2006. Main sources of contamination
include pollution from ocean uses, oil spills, and recreational uses. Additionally, polluted runoff from
land-based sources has been identified as one of six major threats to coral reefs, as well as having
negative impacts on other marine habitats and ecosystem functions. (EPA, 2013d)
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3.6.4.20.3Wild and Scenic Rivers

There are no Wild and Scenic Rivers designations in Hawaii (National Wild and Scenic Rivers System,
2016).

3.6.4.20.4 Groundwater

Hawaii contains one type of principal aquifer: volcanic-rock aquifers, as shown in Figure 3-15. There are
two designated SSAs within the watershed (EPA, 2012¢). While there were no areas of notable decline,
the aquifers of individual Hawaiian Islands are isolated by seawater and have limited capacity. Fresh
groundwater resources in Hawaii are therefore vulnerable to impacts from human activity and climate
change (Reilly, Dennehy, Alley, & Cunningham, 2008).

3.6.4.20.4.1 Groundwater Quality

Volcanic-rock aquifers are susceptible to contamination and many areas within Hawaii have been farmed
intensively, were irrigated heavily for most of the 20™ century, and have had agricultural fertilizers and
pesticides applied. Numerous agricultural and industrial chemicals have been detected in groundwater,
although most concentrations are below human-health guidelines. Concentrations of constituents related
to human activities (the pesticide dieldrin, three soil fumigants [ethylene dibromide, 1,2-dibromo-3-
chloropropane, and 1,2-dichloropropane], and the solvent trichloroethylene) were more commonly
detected above human-health benchmarks in groundwater on Oahu than groundwater in the similar
aquifers. (USGS, 2013h)

3.6.4.21 Caribbean (21)

The HUC-2 Caribbean (21) watershed includes the Commonwealth of Puerto Rico and USVI (USGS,
2013f). FEMA Region Il is within this watershed.

3.6.4.21.1 Floodplains

Development and agriculture within the Islands' floodplains is a serious threat to their functionality
(USFWS, Undated(a)). Coastal flooding is typically caused by hurricanes, although tsunami events have
not occurred in the Caribbean. Flooding events of note within the Caribbean area have occurred in
association (within the last 15 years) include Hurricane Irene (2011), Tropical Storm Maria (2011),
Hurricane Earl (2010), Tropical Storms Otto and Tomas (2010), Hurricane Omar (2008), Hurricane
Jeanne (2004), and heavy rainfall events (2001, 2003, 2005, 2008, 2010, and 2011) (FEMA, 2013e).

Flooding is a frequent occurrence in Puerto Rico, often affecting highly developed and populated areas
with resulting damage to private property and public infrastructure. In Puerto Rico, floods can be
extremely destructive because of the island's steep, mountainous topography and relative proximity to
dense population centers. Most of the island's major river systems have their headwaters in the central
mountain range where rainfall during tropical storms and hurricanes is typically prolonged and intense.
Approximately, one-third of the population on the island lives in flood prone areas and the consequent
potential for property damage and loss of life is very high. (Lopez-Trujillo, 2010)
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Floods in the USVI derive from rain (which creates inland flooding); sea surge from hurricanes or wind
driven waves; and tsunamis. Destructive tsunamis occurred in the USVI in 1867 and in 1918; the latter
resulted in 116 deaths and economic losses estimated at $4M (in 1918 dollars). Short-duration, localized
flooding is a concern on the islands, especially in the event of a tropical storm or hurricane. (U.S. Virgin
Islands Department of Planning and Natural Resources, 2008)

3.6.4.21.2  Surface Water

3.6.4.21.2.1 Freshwater

Small streams begin in the interior highlands and make their way to the ocean. Due to its size, Puerto
Rico has more surface water than any other island within the Caribbean. Precipitation is the predominant
supplier of surface water within the drainage. Many rivers in Puerto Rico have been altered for flood
control, water supply, and hydropower. (USGS, 1993)

The USVI contains three large islands—St. Thomas, St. Croix, and St. John—and approximately 50 small
islets and cays. Volcanic in origin, the USVI have no major rivers, streams, or lakes, but feature steep
ridges and abundant coral reefs. The USVI coastal zone includes the islands and the waters extending
seaward to the outer limits of the United States territorial sea. The coastal zone incorporates open waters,
tidal flats, bays, inlets, wetlands, lagoons, beaches, dunes, bluffs, and upland areas. (U.S. Virgin Islands
Department of Planning and Natural Resources, 2008)(U.S. Virgin Islands, Division of Fish and Wildlife,
2013)

3.6.4.21.2.2 Estuarine and Coastal

Puerto Rico contains approximately 700 miles of coastline. The Commonwealth has several unique
coastal ecosystems such as bioluminescent bays, coral reefs, and mangrove lagoons. Located on the
northern coast of the island territory of Puerto Rico, the San Juan Bay Estuary (Estuario de la Bahia de
San Juan) is semi-enclosed by the surrounding mainland, mangroves, and wetlands and is linked to the
Atlantic Ocean via a series of interconnected bays, channels, and lagoons. This estuarine system includes
San Juan Bay; the Martin Pefia, San Antonio, and Suarez channels; and the Condado, Los Corozos, San
José, Torrecilla, and Piflones lagoons. Multiple tributaries flow into the San Juan Bay Estuary, the largest
being the Puerto Nuevo River. Salt water enters the estuary from the Atlantic Ocean through the Boca del
Morro to San Juan Bay, through El Boquerdn to Condado Lagoon, and through Boca de Cangrejos to
Torrecilla Lagoon. (EPA, 2007b)

3.6.4.21.2.3 Surface Water Quality

In Puerto Rico, the surface water is generally poor. Approximately 80 percent of the rivers, streams,
lakes, and ponds that have been assessed are designated as impaired. Designated uses of the impaired
surface waters include aquatic life, public water supply, and recreation. The top three causes of
impairment are pathogens (fecal coliform), arsenic, and low dissolved oxygen. The top three probable
sources for impairment are municipal discharges/sewage, CAFOs, and urban-related runoff/storm sewers.
(EPA, 2013d)

Within the USVI, water quality is generally good, but declining due to an increase in point source
discharges from the USVI municipal sewage treatment plants. Clogged and collapsed lines frequently
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cause discharges into surface waters. Stormwater also overwhelms sewage treatment facilities and results
in bypasses of raw or undertreated sewage into bays and lagoons. Other water quality problems result
from unpermitted discharges, permit violations by private industrial dischargers, oil spills, and
unpermitted filling activities in mangrove swamps. Nonpoint sources of concern include failing septic
systems, erosion from development, urban runoff, waste disposal from vessels, and spills. (U.S. Virgin
Islands Department of Planning and Natural Resources, 2008)

3.6.4.21.2.4 Estuarine and Coastal

The overall condition of the San Juan Bay Estuary is rated poor. Bacterial contamination caused by the
discharge of sewage from non-point sources has negatively affected water quality. A variety of toxic
chemicals has been detected in the estuary's sediments and may persist at relatively high concentrations
for some time. The limited flushing capacity and low tidal range of this estuarine system make the San
Juan Bay Estuary susceptible to the retention of toxic pollutants. The development of maritime and air
transportation infrastructure, as well as residential and industrial areas, has caused significant
modification and loss of important habitats in the western half of the estuary's basin, where the pressures
of urban growth and development on the San Juan Bay Estuary are greatest. (EPA, 2007b)

USVI estuarine areas were not assessed because these islands do not have water bodies that are true
estuaries.

The overall coastal condition of the Caribbean coastal waters is relatively good, but it has been declining
because of point and nonpoint source pollution discharges. The Caribbean region experiences heavy
vessel traffic. Cruise ships emit large amounts of point source pollution that has the potential to affect
water quality. (EPA, 2012c¢)

3.6.4.21.3Wild and Scenic Rivers

There are three Wild and Scenic Rivers designations in Puerto Rico, totaling approximately 9 miles.
There are 2 miles of river classified as wild, 5 miles classified as scenic, and 2 miles classified as
recreational. There are no Wild and Scenic Rivers designations in the USVI. (National Wild and Scenic
Rivers System, 2016)

3.6.4.21.4 Groundwater

All of the islands in the Caribbean watershed are composed mainly of a mixture of volcanic and
sedimentary rocks, as shown in Figure 3-15. There are no SSAs in the Caribbean watershed (EPA,
2008a). Aquifer overdraft has caused the thinning saline-water encroachment and degraded groundwater
quality in Puerto Rico. In 2011, the USGS, in cooperation with the Puerto Rico Department of Natural
and Environmental Resources, began the Groundwater Quality Monitoring Project to obtain and analyze
groundwater quality data at selected areas of Puerto Rico. The project showed TDS concentrations above
the secondary maximum contaminant level in groundwater samples collected from wells in the upper
aquifer of the North Coast Limestone Aquifer System and South Coast aquifers in Puerto Rico. In
addition, nitrate concentrations in groundwater above the maximum contaminant level for drinking water
were detected in both State aquifers. (Rodriguez, 2014)
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3.6.4.21.4.1 Groundwater Quality

Groundwater resources are limited in the USVI and are subject to saltwater intrusion and pollution by
wastewater and petroleum products (U.S. Virgin Islands Department of Planning and Natural Resources,
2008).

3.7 BIOLOGICAL RESOURCES
Unit of Analysis

3.7.1 Definition of the Resource Modified Anderson Classifications Within
Physiogeographic Regions

Biological resources include organisms, populations, or
any other biotic component of ecosystems. Biological
resources fall into two broad groupings: flora (plants) and fauna (mammals, birds, reptiles, amphibians,
fish, and invertebrates), including their behaviors, assemblages, and interactions within the overall

ecosystems within which they are found. Biological diversity is the variability among living organisms
and the ecological complexes of which they are part, including diversity within species, between species,
and of ecosystems (Convention on Biological Diversity, 2013).

3.7.2 Applicable Statutes and Regulations

The analysis of impacts under NEPA can inform and facilitate compliance with other environmental laws
applicable to biological resources as described below. A discussion of the applicable laws and regulations
for Biological Resources are provided below.

3.7.2.1 Bald and Golden Eagle Protection Act of 1940

The Bald and Golden Eagle Protection Act of 1940 and amended in 1962 was passed to protect both avian
species. The bald eagle was officially adopted as the Nation's symbol in 1782. From that time until 1940,
population numbers rapidly declined due to hunting, insecticide use, and habitat loss. To prevent the
extinction of the bald eagle, Congress passed the Bald Eagle Act (16 U.S.C. §§668-668d) in 1940 to
prohibit the take, possession, sale, purchase, barter, or offer to sell, purchase, or barter, export, or import
any part of a bald eagle. In 1962, Congress amended the Bald Eagle Act to include golden eagles,
recognizing that the population of the golden eagle had declined at such an alarming rate that it was
threatened with extinction. The bald eagle continues to be protected by the Bald and Golden Eagle
Protection Act even though it has been delisted under the Endangered Species Act (ESA).

3.7.2.2 Endangered Species Act of 1973

The ESA (16 U.S.C. §1531 et seq.) provides a program for the protection of imperiled species and the
ecosystems upon which threatened and endangered species of fish, wildlife, and plants depend.
Collectively referred to in this NPEIS as the Services, USFWS administers the ESA for terrestrial and
freshwater organisms, while NOAA Fisheries administers the ESA primarily for marine wildlife and
anadromous fish. Under the ESA, an endangered species is defined as a species currently in danger of
becoming extinct, while a threatened species is likely to become endangered in the foreseeable future.
Section 7(a)(1) of the ESA mandates that all Federal agencies utilize their existing authorities to further
the purposes of the ESA by carrying out programs for the conservation of endangered and threatened
species. Section 7(a)(2) of the ESA requires all Federal agencies to consult with the Services to ensure
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that any action they fund, authorize, or carry out does not jeopardize the continued survival of any
endangered or threatened species or adversely modify designated critical habitat. Section 7(a)(2)
generally requires a Federal agency to conduct a biological assessment to identify any endangered or
threatened species that are likely to be affected by the agency's action. The result of such assessment may
be a determination that the action "may affect, but is not likely to adversely affect" the species, a
determination that the action "may affect, and is likely to adversely affect" the species, or a determination
that the action "will affect and will jeopardize the continued existence" of the species. Coordination with
the Services is required. If the Services concur with an agency's finding that an action "may affect but is
not likely to adversely affect" the species, then the consultation is complete. However, if the Services do
not concur with such a finding, or if the agency finds that the action is "likely to adversely affect or
jeopardize the species," then consultation continues. The Services then use the agency's biological
assessment as the basis for developing a Biological Opinion that further analyzes the action's impact on
species to determine if jeopardy will occur. If jeopardy or adverse modification of critical habitat is found
by the Services, the Services will suggest a "reasonable and prudent alternative" (RPA) to the proposed
action that will allow the Federal agency to proceed without jeopardizing the continued survival of ESA-
listed species (USFWS & NOAA Fisheries, 1998).

However, even if an RPA may be implemented to avoid jeopardy or adverse modification, it may still
result in the take of ESA-listed species. Section 9 of the ESA prohibits the taking of ESA species. Take
is defined as harassing, harming, pursuing, hunting, shooting, wounding, killing, trapping, capture, or
collection of ESA species, or attempting to engage in any such conduct. Harm includes significant habitat
modification or degradation that results in death or injury to ESA species by significantly impairing
behavioral patterns such as breeding, feeding, or sheltering. Harass is defined as actions that create the
likelihood of injury to ESA species to such an extent as to significantly disrupt normal behavior patterns
which include, but are not limited to, breeding, feeding or sheltering (50 C.F.R. §17.3). If take will occur
from the implementation of an RPA, the Services will develop an incidental take statement to exempt
such take from the prohibitions of Section 9 of the ESA.

Section 10 of the ESA provides exceptions to the Section 9 prohibitions. The exceptions most relevant to
Section 7 consultations are takings allowed by two kinds of permits issued by the Services: (1) scientific
take permits and (2) incidental take permits. The Services can issue permits to take listed species for
scientific purposes or to enhance the propagation or survival of listed species. The Services can also issue
permits to take listed species incidental to otherwise legal activity.

The take prohibitions of Section 9 of the ESA also apply to non-Federal parties. Section 10(a)(1)(B) of
the ESA allows non-Federal parties to apply for an incidental take permit for activities that could result in
the incidental taking of ESA-listed species. The application must include a habitat conservation plan that
lays out the proposed actions, determines the effects of those actions on ESA species and their habitats,
and defines measures to minimize and mitigate adverse effects (USFWS & NOAA Fisheries, 1998).

As stated above, private floodplain development is not FEMA's action, in that FEMA does not authorize,
fund, or carry out private floodplain development (except pursuant to the grants programs, which are not
within the scope of this NPEIS). Because private floodplain development is not FEMA's action, Section
7 would be inapplicable to these actions. As such, FEMA uses Sections 9 and 10 of the ESA as the
authority for requiring participating communities to ensure that project proponents have assessed, and
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appropriately addressed, any adverse effects of development in the SFHA on ESA-listed species and
designated critical habitat, thereby ensuring there is no "take" in violation of Section 9 of the ESA.

3.7.2.3 Magnuson-Stevens Fishery Conservation and Management Act of 1976

The Magnuson-Stevens Fishery Conservation and Management Act of 1976 (MSA) (16 U.S.C. §§1801-
1882) was enacted to conserve and manage fishery resources along the United States coastlines. Under
the MSA, Congress mandated the identification of habitats essential to managed species and measures to
conserve and enhance these habitats. Essential Fish Habitat (EFH) is defined as "those waters and
substrate necessary to fish for spawning, breeding, feeding, or growth to maturity... "Waters' includes
aquatic areas and their associated physical, chemical, and biological properties that are used by fish, and
may include areas historically used by fish where appropriate; 'substrate' includes sediment, hard bottom,
structures underlying the waters, and associated biological communities; 'necessary' means the habitat
required to support a sustainable fishery and a healthy ecosystem; and 'spawning, breeding, feeding, or
growth to maturity' covers a species' full life cycle"” (NOAA Fisheries, 2004). The MSA requires
cooperation among NOAA Fisheries, the eight regional Fishery Management Councils (FMCs), and
Federal and State agencies to protect, conserve, and enhance EFH.

Pursuant to Section 303(a)(7) of the MSA (NOAA Fisheries, 2007), regional FMCs must prepare Fishery
Management Plans (FMPs) which include the identification of EFH used by all life history stages of each
managed species. NOAA Fisheries and the FMCs, under the authority of the Secretary of Commerce, are
mandated to describe and identify EFH in each FMP; minimize to the extent practicable the adverse
effects of commercial fishing on EFH; and identify other actions to encourage the conservation and
enhancement of EFH (50 C.F.R. § 600.805-930). NOAA Fisheries and the regional FMCs also identify
Habitat Areas of Particular Concern (NOAA Fisheries, 2015a).

Section 305(b)(2) of the MSA requires a Federal agency to consult with NOAA Fisheries on all activities,
or proposed activities, authorized, funded, or undertaken that might adversely affect EFH. As part of the
EFH consultation process, Federal agencies must prepare a written EFH Assessment describing the
effects of that action on EFH. NOAA Fisheries recommends consolidated EFH consultations with
interagency coordination procedures required by other statutes such as NEPA, Section 7 of the ESA, or
the Fish and Wildlife Coordination Act. NOAA Fisheries must provide the Federal agency with EFH
consultation recommendations for any action that may adversely affect EFH (50 C.F.R. § 600.805-930).

3.7.2.4 Marine Mammal Protection Act of 1972

The Marine Mammal Protection Act of 1972 (MMPA) (16 U.S.C. §§1361-1407) protects all marine
mammals, including whales, dolphins, and porpoises (cetaceans); seals, sea lions, and walruses
(pinnipeds); manatees and dugongs (sirenians); sea otters; and polar bears within United States waters.
The MMPA makes it illegal to "take" marine mammals without a permit. Under the MMPA, a "take"
includes harass, feed, hunt, capture, collect, or kill any marine mammal or part of a marine mammal.
NOAA Fisheries manages all cetaceans, seals, and sea lions; USFWS manages walruses, manatees,
dugongs, otters, and polar bears. Both USFWS and NOAA Fisheries are the lead Federal agencies
implementing the MMPA, and coordination with these agencies is required for actions with the potential
to result in a take of a marine mammal within United States waters.
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3.7.2.5 Migratory Bird Treaty Act of 1918

Under the Migratory Bird Treaty Act of 1918 (MBTA) (16 U.S.C. §§703-712, as amended), it is unlawful
to pursue, hunt, take, capture, kill, possess, sell, purchase, barter, import, export, or transport any
migratory bird, or any part, nest, or egg or any such bird, unless authorized under a permit issued by the
Secretary of the Interior. Some regulatory exceptions apply. "Take" is defined in the MBTA regulations
as "pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt to pursue, hunt, shoot, wound,
kill, trap, capture, or collect." The MBTA protects more than 800 species of birds that occur in the United
States.

3.7.2.6 EO 11990 (Protection of Wetlands)

EO 11990, Protection of Wetlands, requires Federal agencies to minimize the destruction, loss, or
degradation of wetlands, including waters of the United States, and to preserve and enhance the natural
and beneficial values of wetlands. Before implementing an action that is located in, or may affect, a
wetland, this EO requires Federal agencies to demonstrate that there is no practical alternative and the
proposed action includes all practical measures to minimize harm to the wetlands. The Federal agency
must also provide an opportunity for early public review by those who may be affected and include the
findings in environmental or other appropriate decision documents. Projects requiring compliance with
this EO are likely to require a permit under Section 404 of the CWA. The USACE has permitting
authority over activities affecting waters of the United States. Waters of the United States include surface
waters such as navigable waters and their tributaries, all interstate waters and their tributaries, natural
lakes, all wetlands adjacent to other waters, and all impoundments of these waters.

3.7.2.7 EO 13112 (Safeguarding the Nation from the Impacts of Invasive Species)

EO 13112, Safeguarding the Nation from the Impacts of Invasive Species, requires Federal agencies to
actively prevent the introduction and spread of invasive species. This EO also created the Invasive
Species Council to implement and oversee proactive planning and develop tangible steps to prevent,
eradicate, and control invasive species. (National Invasive Species Information Center, 2016)

3.7.2.8 EO 13186 (Responsibilities of Federal Agencies to Protect Migratory Birds)

This EO applies to Federal agencies that could affect migratory birds either directly or indirectly. The EO
directs Federal agencies to implement the MBTA.

3.7.3 Existing Conditions—Nationwide

This section describes biological resources throughout the Action Area. Flora and fauna throughout the
United States are first described in general terms, and then more detail on specific sub-groups of
flora/fauna (migratory birds, threatened and endangered species, EFH, and wetlands) is provided. FEMA
has adopted a habitat level approach to the description of the baseline condition of biological resources.
This is necessarily a high-level approach, given the nationwide extent of the Action Area and the myriad
ecological conditions present throughout the United States and its territories.
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The original Anderson Land Use/Cover Classification System describes habitats nationwide in
broad, simple terms. Minor modifications have been made to provide a consistent description of
biological resources throughout the United States and its territories.

The unit of analysis to describe biological resources is a slightly modified version of A Land Use and
Land Cover Classification System for Use with Remote Sensor Data (the original Anderson land
use/cover classifications) (Anderson, Hardy, Roach, & Witmer, 1976). Anderson et al. describe land
use/cover classifications across the United States in broad, simplified terms, which were found to be a
suitable and practical method for a nationwide approach to classifying biological resources. Habitat
classifications used in this analysis are based on the original Anderson land use/cover classifications
(Anderson, Hardy, Roach, & Witmer, 1976), with some minor additions and modifications to the names
and descriptions of some classifications to better fit the needs of this analysis. The modified Anderson
classifications as described in this document may differ from commonly used terms (rangelands vs
grasslands) or similar habitat classifications used for other purposes. For example, "wetlands" as defined
in this document are more inclusive than the statutory definition of wetlands applicable to USACE
permitting activities under Section 404 of the CWA (see Section 3.7.3.7). Similarly, although forests as
commonly defined occur in both upland and lowland areas, "forest land" as defined here includes only
upland forests; lowland forests are included within the "forested wetland" classification.

For the purposes of this analysis, slight modifications to the original Anderson land use/cover
classifications were made to develop 12 classifications of biological resources throughout the United
States and its territories:

e  Wetlands — forested and nonforested;

e Fresh Waters — streams and rivers, lakes, estuaries;

e  Marine Waters — nearshore and offshore;

e Beaches;

e Barren Lands — inland sandy areas and bare exposed rock;
e Caves;

e Rangelands — herbaceous, shrub and brush, and mixed;
e Forest Lands — deciduous, evergreen, and mixed;

e Perennial Snow or Ice;

e Urban/Built-up Lands;

e Agricultural Lands; and

e Tundra.

SFHA boundaries were used as the demarcation line for a basic segregation of classifications needed to
analyze the effects of the Proposed Action, some of which may occur within or outside of SFHAs. The
12 classifications were divided into lowland/aquatic habitats, which generally occur within SFHAs, and
upland habitats, which generally do not occur within SFHAs. As part of FEMA's review of the EPA
ecoregion approach that was initially considered to classify habitats for biological resources, National
Gap Analysis Program (GAP) land cover spatial data (USGS, 2011c) were obtained. The GAP data are
based on the NatureServe Ecological Classifications (NatureServe Explorer, 2015). The GAP data were
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overlaid on a map of Ecoregion 11 (Commission for Environmental Cooperation, 1997) to determine
which habitat classes overlapped with SFHAs.

Although this approach proved to be too resource-intensive to be completed for the entire nation, the
analysis completed for Ecoregion 11 demonstrates the relationship of the modified Anderson
classifications relative to SFHAs, and provides justification for FEMA's determination of which of those
classifications typically overlap partially or completely with SFHAs. A more detailed description of this
process is included in the Biological Evaluation (BE) prepared for the Preferred Alternative (Appendix C)
(FEMA, 2015b). To summarize, FEMA determined that lowland/aquatic habitats are generally associated
with inland waterways or coastlines and typically overlap partially or completely with SFHAs. Therefore,
the corresponding modified Anderson classifications (wetlands, fresh waters, nearshore marine waters,
and beaches) are anticipated to have a high prevalence in SFHAs nationwide. Upland habitats and
offshore waters are geographically separated from waterways and coastlines and generally have little to
no overlap with SFHAs. Accordingly, the corresponding modified Anderson classifications (barren
lands, caves, rangelands, forest lands, perennial snow or ice, and offshore marine waters) are anticipated
to have a minimal prevalence in SFHAs nationwide.

FEMA recognizes that there are exceptions to this generalized approach and that upland habitats may
sometimes occur within an SFHA. For example, the floodplain of a large river flowing through an upland
rangeland habitat could include fringe areas adjacent to the river and within the SFHA but vegetated with
the upland plants characteristic of rangelands. However, while upland habitats may occur within SFHAs,
their abundance relative to the amount of lowland habitats within SFHAs is anticipated to be minimal
nationwide. FEMA initially developed this approach to prepare the BE for the Proposed Action and more
detail on how it was used to determine which habitats overlap with SFHAs is provided in the BE
(Appendix C) (FEMA, 2015b).

The 12 main modified Anderson classifications as defined in this document and occurrence in SFHAs are
provided in Table 3-15.

Table 3-15: Habitat Classifications

Generally

Modified Anderson Classification' and Habitat Description occurs in
SFHAs?

Wetlands are areas where water is present on or near the ground surface throughout the year or for | Yes
varying periods of time. Hydrology largely determines how the soil develops and the types of plant
and animal communities (both aquatic and terrestrial) which the wetland supports. The prolonged
presence of water creates conditions conducive to the growth of specially adapted plants
(hydrophytes) and promotes the development of hydric soils. Wetlands vary widely because of
regional and local differences in soils, topography, climate, hydrology, water chemistry, vegetation,
and other factors, including human disturbance (EPA, 2015¢).

Forested wetlands are perennially or intermittently flooded freshwater and saltwater lowland areas
dominated by woody vegetation, such as trees and shrubs. Trees and shrubs present in a forested
wetland may be deciduous, coniferous, or a mixture of both, depending upon latitude, elevation, soils,
aspect, and other factors. Some typical characteristics of a forested wetland include a complex food
web of organisms, canopy cover, leaf litter, hydric soils, hydrophytic vegetation, and the presence of
a seasonal or permanent body of water that may be large (rivers, lakes) or small (streams, springs).
Forested wetlands include forested riparian areas, mangrove forests, wooded swamps and bogs, and
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Modified Anderson Classification' and Habitat Description

Generally
occurs in
SFHAs?

lowland forested areas with seasonal flooding or water at or near the ground surface for at least part
of the year. Examples of forested wetlands are the mangrove forests of Everglades National Park in
Florida and the Cypress-Gum Forests of Alligator River National Wildlife Refuge in North Carolina.

Nonforested wetlands are perennially or intermittently flooded freshwater or saltwater lowland areas
dominated by herbaceous vegetation, such as mosses and emergent plants, or are not vegetated.
Some typical characteristics of a nonforested wetland include a complex food web of organisms,
open space, hydric soils, hydrophytic vegetation, and permanently or seasonally wet ground cover,
possibly including small waterbodies (streams, springs). Nonforested wetlands include freshwater
meadows, open bogs, salt marshes, and wet prairies. Trees and shrubs are seldom present in these
communities. Examples of these systems include the Florida Everglades, the Midwest Prairie
Pothole Region, and Louisiana's Atchafalaya Basin.

Fresh waters are inland waterways and water bodies that do not contain a large amount of salt.

Streams and rivers are freshwater linear bodies of water with perennial or intermittent flows. Streams
and rivers are typically found in lowland areas that may be forested, herbaceous, or non-vegetated.
Some typical characteristics of streams and rivers include aquatic plants, varying depths, and varying
flows. Substrates span a range of materials, including silt, clay, sand, pebbles, cobbles, boulders,
and bedrock. The latitude, water temperature, flow velocity, water quality, substrate, depth, width,
and abiotic diversity of each stream or river dictate biological composition and diversity. Examples
include the Mississippi, Colorado, and Allegheny River systems.

Lakes are enclosed bodies of fresh water, either natural or manmade (reservoirs) that have no flow.
Some typical characteristics of lakes include aquatic plants and varying depths. Similar to streams
and rivers, a variety of abiotic factors dictate the overall biological composition and diversity of lakes.
The age and successional stage of smaller lakes, coupled with the complexity of the land-water
interface, also influence biological composition. Examples include the Great Lakes and inland lakes
and reservoirs such as Lake Mead in Nevada, Lake Texoma in Texas, and Shasta Lake in California.

Estuaries extend inland from the sea, where fresh and salt waters mix to create a brackish (slightly
salty) aquatic system. Estuaries are typically found in coastal areas where rivers meet marine waters
and include areas below the low water line (NOAA, 2015a). Some typical characteristics of estuaries
include a productive ecosystem, aquatic plants, brackish water, and a non-enclosed system that
provides the interface between freshwater rivers and the ocean. The New Jersey Meadowlands and
the San Francisco Bay are examples of this habitat classification.

Yes

Marine waters are salt waters along coastlines and include nearshore (generally within a few hundred
feet of the shoreline) or offshore waters of bays and oceans. Some typical characteristics of marine
waters include varying depths and substrates, areas of high biodiversity, and large expanses of open
water. Examples of marine waters include the Pacific, Atlantic, and Arctic Oceans, as well as the
Gulf of Mexico.

Nearshore marine waters, due to their proximity to the land-water interface, are typically exposed to
more intensive recreational and commercial uses than offshore areas. This habitat includes kelp
beds and seagrass beds.

Offshore marine water habitat is generally characterized as pelagic or benthic. Pelagic habitat
consists of the water column. Benthic habitat refers to the seabottom, which primarily consists of
sand, silt, mud, rock, and gravel, but can also include coral reefs.

Yes
(nearshore)

No (offshore)

Beaches are smooth sloping accumulations of sand, gravel, or rock along coastal shorelines that
typically extend from the low water line to the upper extent of the 100-year floodplain. Beaches also
include foredunes, or the non-vegetated or slightly vegetated (e.g., beachgrass) sand dunes closest
to the shoreline. Some typical characteristics of beaches include a linear expanse of open space and

Yes
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Generally

Modified Anderson Classification' and Habitat Description occurs in
SFHAs?

a neighboring water body. Beaches can be found on the shorelines of marine waters, bays,
estuaries, and lakes. Beaches vary in width and slope, and are typically exposed to higher
recreational uses and pressures than other habitat classifications. Due to their unique
characteristics, beaches also provide essential habitat for the critical life stages of many protected
species. Examples of beach habitat include Cape Hatteras National Seashore in North Carolina and
Padre Island National Seashore in Texas.

Barren lands include inland sandy areas and bare exposed rock. Yes

Inland sandy areas are accumulations of sand transported by wind. These areas occur in both mesic
and arid areas, are usually sparsely vegetated, and have limited ability to support animal and plant
life. Some typical characteristics of inland sandy areas include a barren expanse, sand dunes, and
well-drained, sandy soils. Inland sandy areas are typically found in central Florida, as well as the
west and southwest regions of the contiguous United States. Examples of these habitats include the
Great Basin and Chihuahuan Deserts in the western and southwestern United States, respectively.

Bare exposed rock habitats are accumulations of rock with sparse vegetative cover and a limited
ability to support animal and plant life. Some typical characteristics of bare exposed rock include a
barren expanse and generally uneven, steep, and rocky terrain. Bare exposed rock habitat includes
exposed bedrock, desert pavement, scarps, talus, slides, volcanic material cover, and rock glaciers.
Examples of these habitats are found in Hawai‘i Volcanoes National Park on the island of Hawaii and
Glacier National Park in Montana.

Caves are hollows in the ground, especially those that open more or less horizontally into a hill or Yes
mountain and include karst (eroded limestone) caves, lava caves, and abandoned mines. Caves
may contain standing or flowing water depending on local aquifers and the hydrologic processes of
the area. Some typical characteristics of caves include a cool and dark subterranean environment,
speleothems (mineral deposits that form on the cave floor and ceiling), and interconnecting passages
(NOAA, 2015b). Small fissures and holes in hills and mountainsides that cannot support a
substantial community of organisms are not included in this classification. Examples of cave habitats
include Mammoth Cave in Kentucky, Luray Caverns in Pennsylvania, and Caves of Sonora in Texas.

Rangelands are areas dominated by upland species of grasses and forbs, shrubs and brush, or a Yes
mixture of both. Most rangelands are found in the western United States, but they are also present in
the central, eastern, and southeastern regions (where they are usually called grasslands), as well as
in Alaska. Some typical characteristics of rangelands include open space, short ground cover, and
generally varied topography.

Herbaceous rangelands are areas dominated by upland species of grasses and forbs. These areas
are often called grasslands. Vegetation in herbaceous rangeland primarily includes short and tall
grasses, bunch grasses, and desert grasses. Herbaceous rangelands include, but are not limited to,
previously used crop or pasture land, prairies, and grasslands. Large expanses of this habitat are
found in the Great Plains region of the United States, though much of it has been converted to
agricultural lands.

Shrub and brush rangelands are areas dominated by upland species of shrubs and brush.
Vegetation primarily includes succulents or xeric vegetation with woody stems. Shrub and brush
rangelands include, but are not limited to, brushlands, chaparral, and alkali areas. Generally, those
ecosystems dominated by low, scrubby, woody vegetation that typically occur in arid and semiarid
regions, such as Santa Monica Mountains National Recreation Area in California, are included in this
classification. In the east, these systems are former croplands and pasturelands that are now used
primarily for grazing.

Mixed rangelands are areas dominated by a mixture of upland species of grasses, forbs, shrubs, and
brush. Mixed rangelands include, but are not limited to, previously used crop or pasture land,
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Modified Anderson Classification' and Habitat Description

Generally
occurs in
SFHAs?

prairies, and areas of mixed brushlands and grasslands. Those ecosystems where more than one-
third of the land is a mixture of herbaceous and shrub or brush rangeland species are considered
mixed rangeland.

Forest lands are areas dominated by upland species of trees. As defined in this document, the forest
land habitat classification does not include trees characteristic of forested wetlands. Some typical
characteristics of forest lands include canopy cover, leaf litter, and a general lack of water bodies.

Deciduous forest lands are areas dominated by upland species of trees that seasonally lose their
leaves. Examples of this habitat include the forests of Great Smoky Mountains National Park.

Evergreen forest lands are areas dominated by upland species of trees that remain green throughout
the year, including tropical hardwoods. An example of this habitat is the Superior National Forest in
Minnesota.

Mixed forest lands are areas dominated by a mixture of deciduous and evergreen forest. An
example of this habitat is the Allegheny National Forest in the eastern mountain region.

Yes

Perennial snow or ice habitats are areas covered by snow, firn (course compacted granular snow), or
ice year-round. This habitat features a barren expanse, freezing temperatures, snowbanks, a lack of
vegetation, and glaciers. Perennial snow or ice in the United States primarily occurs in Alaska.
Examples of this habitat are found in snowcap areas in the mountains and glacial areas like
Mendenhall and Worthington glaciers.

No

Urban or built-up lands are areas of intensive human use where much of the land is covered by man-
made structures and impervious surfaces. Urban or built-up land includes residential, commercial,
industrial, and transportation uses, and typically has little to no natural vegetation and some level of
human presence. The urban or built-up land classification includes cities, towns, highways,
communication towers, shopping centers, manufacturing plants, and airports.

Yes

Agricultural lands are areas primarily used for the production of food and fiber. Some typical
characteristics of agricultural land are farming activities, the use of large, mechanized equipment,
and tilled or compacted soil. Agricultural lands include cropland, livestock pastures, orchards,
vineyards, greenhouse/nurseries, and confined feeding operations. Agricultural lands typically
support large areas of homogenous monocultures. Examples of this habitat include the large
stockyards of the Midwest, croplands of the corn belt, and those areas of mixed agriculture/livestock
across the United States.

Yes

Tundra is composed of treeless regions beyond the limit of the boreal forest and above the tree line
in mountain ranges (tundra literally means "treeless plane"). Tundra vegetation includes woody
shrubs and brush, sedges, grasses, and mosses. Some characteristics of tundra habitat include a
permafrost layer in the soil, short and scarce vegetative cover, and freezing temperatures. The
characteristics of tundra include extremely low temperatures, little precipitation, poor nutrients, and
short growing seasons. Dead organic material functions as a limited nutrient pool, with the major
nutrients being nitrogen and phosphorous. As the coldest of all biomes, tundra generally supports
low biotic diversity, simple vegetation structure, and large population oscillations based on weather.
Tundra in the United States primarily occurs in Alaska along the northern and northwestern
coastlines and regions, such as Bering Land Bridge National Preserve.

Yes

! Classifications are adapted from the original Anderson land use/cover classifications (Anderson, Hardy, Roach, & Witmer, 1976), with minor

modifications.
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Urban/built-up lands (neighborhoods, towns, and cities with streets, residences, commercial building,
park lands, etc.) typically do not support dynamic and substantial biological communities. Developed
areas and urban landscaping provide little ecological benefit to most plant and animal species, although
some species can adapt to sparse natural resources associated within urban environments (Lowry, Lill, &
Wong, 2013). Generally, wildlife and vegetative communities in urban/built-up lands tend to support a
lower density and diversity of species and a reduction of quality and quantity of ecological resources
(Lowry, Lill, & Wong, 2013). Therefore, the urban/built-up classification is not addressed in this section
as a biological resource but is described instead in Section 3.4.3.2, Developed Land.

3.7.3.1 Physiogeographic Regions

The Action Area was divided into broad physiogeographic regions to facilitate a more concise description
of the myriad of biological resources found throughout the United States and its territories. Similar to the
physiographic regions presented in Section 3.5, these physiogeographic regions are used for biological
resources because they are descriptive and intended to broadly characterize the United States. Therefore,
the modified Anderson classifications within each region can more accurately describe the varied
biological resources that occur throughout the Action Area. The factors considered in developing the
physiographic regions for biological resources included:

e Topography (e.g., Mountains, Great Plains, Pacific Coast) (Natural Resources Conservation Service,
1999) (USGS, 1968) (USGS, 2002);

e Climate (e.g., Alaskan Arctic Plain, Arid West/Southwest, Subtropical Islands) (PRISM Climate
Group, 2015) (USGS, 2012h);

o Commonly referenced geographic regions (e.g., Great Plains, Mountain Regions, Arid
West/Southwest, Subtropical Islands) (USGS, 2002);

e  Watersheds (e.g., Great Lakes watershed, Mississippi watershed) (EPA, 2015f) (Natural Resources
Conservation Service, 2014);

o Coastal Interface (e.g., Great Lakes, Atlantic Coast, Pacific Coast) (USGS, 2002);

e Flood disaster character (e.g., hurricanes, riverine flooding) (FEMA, 2011b); and

e Distribution of karst geology (where caves are more likely to occur) (Weary & Doctor, 2014).

The physiogeographic regions were developed specifically to describe biological resources and therefore
differ from regional classifications utilized in other sections of this document. In Section 3.5, Geology
and Soils and Section 3.9, Aesthetics/Visual Resources, physiographic regions are defined by common
geomorphology, rock type, and geologic history, and lack the climate and waterbody interface needed to
characterize biological resources. Many of the other resource sections in this document use the FEMA
regions to describe the Action Area. However, the boundaries of the FEMA regions are based on political
boundaries (State lines) and would not be an effective tool for describing biological resources.

The physiogeographic regions developed are broad enough to provide coverage of the nation; the
modified Anderson classifications describe the existing biological resources within those regions. The
physiogeographic regions are described in Table 3-16 and approximate boundaries of the regions are
shown on Figure 3-16 and Figure 3-17.
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Table 3-16: Physiogeographic Regions for Biological Resources

Physiogeographic

Region

Description

Alaskan Arctic
Plain

The Alaskan Arctic Plain region includes the northwestern portion of Alaska, and is the only
region that occurs entirely above the treeline. This region is loosely bound by the mountain
ranges of central Alaska to the south and by the Arctic Ocean to the north. The Alaskan
Arctic Plain is composed of areas of flat land and rolling hills often underlined by permafrost;
the region is characterized by a very short growing season and extremely cold winters.
Large areas of the Alaskan Arctic Plain are covered in snow or ice year-round.

Subtropical Island

This region includes islands the United States territories of Puerto Rico, the Marshall Islands,
Guam, and USVI in the Atlantic Ocean and Caribbean Sea and the Hawaiian Islands in the
Pacific Ocean. These islands are characterized by hot and humid summers, mild winters,
and low to high levels of rainfall (depending on altitude and aspect to prevailing weather).
The waters along shorelines of subtropical islands include productive and diverse coral reefs.

Mountain

The Mountains region contains all of the major mountain ranges in North America. These
include the Appalachian Mountains in the eastern states, the Rocky Mountains of the
western interior United States, the Sierra Nevadas along the border of California and
Nevada, the Cascades in Oregon and Washington, the Alaska Range in southern Alaska,
and the Brooks Range in northern Alaska. This region includes both the high rugged ranges
of the western states, as well as the lower, more rounded mountains in the eastern states.
Barren peaks are a visually prominent feature of mountains. The Mountains region generally
has poor soils and is not well-suited for agriculture, although soils are better developed on
flat plateaus or along river valleys in the foothills of mountains.

Pacific Coast

The Pacific Coast region stretches from southern California north through Oregon and
Washington, includes the coastline of Alaska south of the Bering Strait (including the Aleutian
Islands and panhandle), and extends from the coast eastward to the adjoining Mountains
region (the Sierra Nevada, Cascades, and Alaska Range). The Pacific Coast region is
composed of relatively rugged terrain heavily influenced by oceanic weather patterns that
moderate temperatures and provide moisture. The majority of the coastline is rocky with
steep bluffs. The Pacific Coast region is geologically active, with volcanoes located in the
Cascade Range and earthquakes occurring in the San Andreas Fault in California.

Atlantic/Gulf
Coast

The Atlantic/Gulf Coast region stretches from the coast of Maine southward along the
Atlantic seaboard, and includes Florida and the coastline of the Gulf states, including Texas
and the Mississippi River Delta. The inland extent of this region is westward to the
Appalachian Mountains of the Mountains region and northward from the Gulf to the Great
Plains region. The Atlantic/Gulf Coast region has a flat to rolling topography. Most of the
Atlantic/Gulf Coast region slopes gently at the coastline and is bordered by extensive, but
narrow, sandy beaches; the New England coastline is rocky and more rugged.

Arid West/
Southwest

This region includes the deserts of the southwestern states and the Colorado Plateau, as
well as the arid intermountain basins between the Rocky Mountains and the Sierra Nevada
and Cascades. This region is dominated by large, open swaths of vegetation (typified by
sagebrush in the northern portion and cacti scrub in the southern portion), wind-blown sand
deposits, bare rock outcrops, and salt pans that occasionally hold water.

Great Plains

The Great Plains region includes the central portion of the continental United States from
central Texas to North Dakota. This region has generally flat to rolling topography; however,
steep areas are present where waterways have incised the edges of plateaus (these areas
are commonly referred to as badlands). This region also contains the Mississippi and
Missouri River systems.

Great Lakes

The Great Lakes region includes the Great Lakes themselves and the surrounding land area,
which drains into them. Together, these lakes represent the largest freshwater system in the
world. The lands surrounding the lakes have generally flat to rolling topography.
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Approximate Boundary of
“777 Physiogeographic Region

Source: (ESRI, 2016)

Figure 3-16: Physiogeographic Regions for Biological Resources
(Continental United States)
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_Suilrnp'ﬂl Islands

Suhtropical Islands

Approximate Boundary of
Physiogeographic Region
Service Layer Credits: Source: US National Park Service

Source: (ESRI, 2016)

Figure 3-17: Physiogeographic Regions for Biological Resources (United States Islands
and Territories)

3.7.3.1.1 Relative Dominance of Modified Anderson Classifications within
Physiogeographic Regions

To refine the descriptions of biological resources across the nation, it was necessary to first determine the
presence and relative abundance of the modified Anderson classifications within each physiogeographic
region. The NLCD 2011 provides a visual, color-coded representation of land cover types throughout the
United States (MRLC, 2015). The Multi-Resolution Land Characteristics Consortium (MRLC) has
created an Evaluation, Visualization, and Analysis (EVA) tool to provide numerical and graphical
representations (in square miles) of the land cover types in each State (MRLC, 2014). Both the NLCD
and the EVA tool are based on the original Anderson land use/cover classifications (Anderson, Hardy,
Roach, & Witmer, 1976). Using the NLCD 2011 maps and the EVA tool, FEMA selected representative
states from each physiogeographic region and then determined relative dominance of the modified
Anderson classifications in the representative states using the 50/20 Rule.
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The 50/20 Rule is an established procedure recognized by the USACE as the recommended method for
selecting dominant species of plants within a defined area. The 50/20 Rule determines the percent
coverage of a defined area by each plant species present, and results in a cumulative coverage total. Once
the percent coverage of each species has been determined, dominant species can be identified (USACE,
1987). We substituted land classifications for species and used the same parameters to determine relative
dominance of land classifications instead of species. Using the 50/20 Rule, each physiogeographic region
was evaluated for percent coverage of each modified Anderson classification, with the dominant
classifications being those which, in descending order of percent coverage, account for 50 percent or
more total coverage, and those whose coverage alone accounts for at least 20 percent of the
physiogeographic region.

Table 3-17 shows the presence and relative dominance of modified Anderson classifications within each
of the physiogeographic regions.

Table 3-17: Presence and Relative Dominance of Modified Anderson Classifications
within Physiogeographic Regions

Modified Anderson Classification’

8 3 |= ©

Physiogeographic § " ” @ 5 g 5 u\::’ 2 g }

2 |£2/S2| & |85/ 8 | & |88|8&5|53|258]| ¢
Alaskan Arctic © (] ) S ® O O O ® NA e) ®
Plain
Subtropical Islands ® S S S ® S S ® O NA O O
Mountains ® ® O O ® o ® ® () NA (N ©
Pacific Coast © S O O O S ® ® ) NA ® ©
Atlantic/Gulf Coast ® ® O o N o N ® @) NA ® O
Arid West/ () () O O (N (M) ® () @) NA (M) @)
Southwest
Great Plains o Y O O O Y ® ® @) NA ® O
Great Lakes ® | ® O 0| 0|0 |0 |® |0 |mnm|®|O0

' Classifications are adapted from the original Anderson land use/cover classifications (Anderson, Hardy, Roach, &
Witmer, 1976), with minor modifications.

® = Present and dominant in that physiogeographic region

© = Present but not dominant in that physiogeographic region
O = Not present in that physiogeographic region

NA = Not addressed
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3.7.3.2 General Flora and Fauna

This section provides brief discussions and examples of native and introduced flora and fauna that occur
in the dominant and non-dominant modified Anderson classifications within each physiogeographic
region for biological resources. For each, a representative threat to the flora and fauna within that region
is also briefly described.

Descriptions of flora and fauna are based largely on information presented within the Commission for
Environmental Cooperation's Ecological Regions of North America: Toward a Common Perspective
(Commission for Environmental Cooperation, 1997) and Anderson et al.'s A Land Use and Land Cover
Classification System for Use with Remote Sensor Data (Anderson, Hardy, Roach, & Witmer, 1976).
These two primary references, for the sake of brevity, are not cited in each description below, and can be
assumed to have been the source of the information provided unless otherwise noted.

3.7.3.2.1 Alaskan Arctic Plain Physiogeographic Region

Barren lands, perennial snow or ice, and tundra are the dominant classifications in the Alaskan arctic
plain. Barren lands in this region are areas of bare, exposed rock with little to no vegetative cover, such
as exposed bedrock or rock glaciers. Floral communities are precluded by the harsh, freezing climate and
lack of soil. If vegetation is present, it typically consists of short, widely spaced scrub and shrub growing
out of the gaps and cracks in the rock. Perennial snow and ice is ground covered by snow and/or ice year-
round, characterized by a barren expanse, freezing temperatures, snowbanks, and glaciers. The ground

cover consists of snow, firn (course compacted granular snow), or ice. Perennial snow and ice tends to
border tundra, barren land, or water; floral communities are not present. Tundra is a treeless area of flat
lands or rolling hills often underlain by permafrost. Floral communities in tundra are limited not only by
the harsh, freezing climate, but also by the frozen soil layer (permafrost) beneath the ground surface.
While communities of lichens, mosses, grasses, and shrub species occur, this layer blocks the growth of
deeper roots and thereby prevents the establishment of tree species.

Wildlife species within the Alaskan arctic plain are adapted to the extreme cold and minimal vegetation
present. Representative species of wildlife include polar bear, grizzly bear, snowy owl, caribou, arctic
fox, and lemming. The tundra is also a major breeding and nesting ground for waterfowl such as tundra
swan, trumpeter swan, lesser snow goose, and mallard. During the long, harsh winter wildlife in this
region typically migrate to warmer areas or hibernate.

Wetlands, fresh waters, marine waters, and beaches are the non-dominant classifications in the Alaskan
arctic plain.

Wetlands (vernal pools, bogs, fens, and marshes) form in lowland areas during snow melts and rainfall
events. Vegetation is adapted to cold, wet, and harsh environments, such as brown moss, sphagnum
moss, sawgrass, marsh marigold, menyanthes, and horsetail (Viereck, Dyrness, Batten, & Wenzlick,
1992). Representative wildlife species are blackflies, tadpole shrimp, Daphnia, springtail, lesser
yellowlegs, short-billed dowitcher, and moose.

Fresh waters of the Alaskan arctic plain typically include small streams and rivers that seasonally flow
across the landscape as a result of snow melt or rainfall events. Small, nonforested freshwater lakes also
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dot the tundra landscape, with aquatic vegetation such as pondweed, water milfoil, burreed, and aquatic
buttercup; algae grows on the rocks and cobbles in the water (Viereck, Dyrness, Batten, & Wenzlick,
1992). Arctic char, grayling, three-spined stickleback, red-throated loon, whistling swan, and various
species of aquatic invertebrates are found in the fresh waters of this region.

Marine waters in the Alaskan arctic plain region include the nearshore and offshore marine waters of the
Arctic Ocean. These waters are very cold—between 28 and 30 degrees Fahrenheit (°F) at the water
surface—and provide a unique environment for organisms adapted to survive in these conditions (NOAA,
2013c). Vegetation found in these marine waters includes eelgrass and several species of marine algae
(Viereck, Dyrness, Batten, & Wenzlick, 1992). Offshore waters of the Arctic Ocean support beluga
whale, narwhal, and short-tailed albatross; nearshore water species include Steller's eider, arctic tern,
walrus, harp seal, bearded seals, and ringed seals.

Beaches in this physiogeographic region are typically rocky, linear expanses along the coastline of the
Arctic Ocean. Marine birds breed and nest and seals and walrus breed and rest on these beaches.

3.7.3.2.2 Subtropical Islands Physiogeographic Region

Wetlands, barren lands, and forest lands are the dominant classifications within subtropical islands, which
typically have a wet and humid climate. Flora and fauna in this physiogeographic region are often unique
and endemic to the islands on which they are found, due to the biological isolation and geographic
remoteness characteristic of islands (Raffaecle & Wiley, 2014).

Wetlands in the subtropical islands are typically forested swamps and coastal marshes found near the
coastline. Mangrove trees, ferns, and bromeliads dominate the floral communities, which are lush and
green year-round and support many species of waterfowl, kingfishers, warblers, and dragonflies (Raffaele
& Wiley, 2014) (USFWS, 2013a).

Barren lands are primarily located on the islands of Hawaii, which has large areas of bare, exposed
volcanic rock; the rugged terrain and lack of soil preclude development of floral communities. The
limited vegetation found in these areas grows out of the crevices and fissures in the rock formed after lava
solidifies and includes lichen, hardy ferns, and short, woody shrubs. Wildlife is similarly limited in these
areas, although some invertebrates, such as crickets or wolf spiders, live in the crevices and fissures of the
rock (USGS, 1999b).

Forest lands in subtropical islands have nearly complete canopy cover from broadleaved hardwood and
evergreen trees and are typically found in the islands' interiors. The understory comprises epiphytes,
ferns, and flowering plants such as bromeliads and orchids. Forests on subtropical islands support a
unique and rich diversity of wildlife including parrots, Rhesus monkeys, honeycreeper, boa constrictor,
brown tree snake, mongoose, fruit bat, feral pigs, lizards, land crabs, and the Coqui frog (Raffacle &
Wiley, 2014) (NPS, 2015¢) (USFWS, 2013a).

Fresh waters, marine waters, beaches, caves, rangelands, and agricultural lands are the non-dominant
classes on subtropical islands and are typically found in the islands' interiors.

Fresh waters on subtropical islands include lakes, streams, rivers, and estuaries. These fresh water
provide nesting areas for island water birds, such as ruddy duck, blue-winged teal, Caribbean coot, great
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egret, and yellow-crowned night-heron. These waters also support wildlife such as Puerto Rican slider,
Caribbean freshwater shrimp, Puerto Rican freshwater crab, flathead gray mullet, and Hawaiian
freshwater goby (USFWS, 2015¢c) (USFWS, 2014).

Marine waters surrounding subtropical islands, both nearshore and offshore, are typically warm (between
77 and 82 °F at the sea surface) and, when not impacted by sediment or turbidity, are very clear (NOAA,
2013c). Some marine waters in this physiogeographic region contain coral reefs, which typically are
areas of high biodiversity and ecological richness. Nearshore waters support wildlife such as octopus,
queen conch, sea turtles, manta rays, and Antillean manatees which eat and find shelter in seagrasses,
corals, sponges, and anemones. Offshore marine waters support blue whale, fin whale, humpback whale,
sperm whale, orcas, and various dolphin species (USFWS, 2015¢) (USFWS, 2015d).

Beaches in this physiogeographic region are typically sandy, linear areas dotted with endemic beach
grasses, shrubs, and palms, which provide nesting areas for sea turtles and habitat for monk seals, spotted
sandpiper, bristle-thighed curlew, fiddler crab, and ghost crab (USFWS, 2015¢) (USFWS, 2015d).

Caves on subtropical islands include lava tubes and limestone cave systems that typically do not contain
vegetation, except near cave entrances where lush communities of ferns and mosses occur. Wildlife in
caves, such as the Kauai cave wolf spider, big brown bat, velvety free-tailed bat, Antillean cave bat,
Mariana swiftlet, and Kauai cave amphipod are adapted to dark and damp environments (USFWS, 2000)
(USFWS, 2012a) (Alexander & Geluso, 2013).

Rangelands on subtropical islands consist of flat, dry, herbaceous grasslands and areas of abandoned
cropland or pasture land which support short and long grasses and legumes, with some scattered trees and
palms. Wildlife found here includes anoles, ravens, rats, Hawaiian goose, Lanai Mouflon sheep, and the
Hawaiian hawk (Raffacle & Wiley, 2014) (Hawaii Depar