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Disclaimer
This guidebook is intended to be used with the CRS Coordinator’s Manual and is not intended to provide
specific guidance regarding earning, scoring or documenting actions to earn a community CRS credit.
The best practices, success stories and element summaries found in this document represent a fraction
of the information available regarding the CRS program. If you have specific questions about the CRS
program, please reference the CRS Coordinator’s Manual or contact your ISO/CRS specialist, both of
which can be found at www.crsresources.org.
The views and conclusions contained in this document are those of the authors and should not be
interpreted as representing the opinions or policies of the U.S. Government or the National Fish and
Wildlife Foundation and its funding sources. Mention of trade names or commercial products does not
constitute their endorsement by the U.S. Government, or the National Fish and Wildlife Foundation or
its funding sources.
This document is current as of December 2017. It will not be updated in the future. The living version of
the CRS Green Guide can be found online at https://www.floodsciencecenter.org/products/crscommunity-resilience/.
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1. Introduction
Who doesn’t want to reduce flood insurance premiums for citizens in their communities and do
something good for the environment? Through participation in the Community Rating System (CRS) a
community can undertake activities (in CRS-speak, a specific action is called an “element”) that earn
credits that lead to flood insurance premium reductions for a majority of policyholders.
The purpose of the CRS Green Guide is to highlight 25 of the 94
elements in the 2017 CRS Coordinator’s Manual, which have
beneficial impacts beyond flood risk reduction. The “co-benefits”
this Green Guide seeks to feature include but are not limited to
protection of the natural and beneficial functions of floodplains,
creation of habitat for fish, fowl, and wildlife, enhanced air and
water quality, restoration of natural ecosystems, a more
sustainable environment, and creation of additional opportunities
for recreation and interaction with nature.

A recent study estimated that
the savings associated with a
one point increase in CRS
Activity 420 Open Space
Preservation is, on average,
$3,532 per community per year
(Highfield & Brody, 2013).

Think about it, these 25 elements can add up to a substantial number of points; you only need 4,500
points to achieve a 45% reduction in flood insurance premiums!
The project team developed this guide by identifying the “best of the best” communities in the nation
who are successfully implementing a particular element. After extensive interviews and research, a
“profile” of each “Green” CRS element was written up to share local insights, best practices, useful tools
and resources, and challenges associated with implementing that particular element. It is our hope that
this guide will help users go beyond the descriptions of the elements in the CRS Coordinator’s Manual
and give real examples on how to implement particular elements in a way that also enhances the
natural and beneficial functions of floodplains in addition to reaping the benefits of reduced flood
insurance premiums.

How to Use the Guide
This guide is intended to be used by local floodplain managers, planners, and other local officials who
are interested in joining the CRS or learning more about its “Green” elements, as well as CRS
Coordinator's that would like to give more attention to elements that will enhance the resiliency of their
community and the natural environment. The Green Guide may also be a valuable resource to CRS Users
Groups that are seeking to provide guidance on the co-benefits of the CRS, or by conservation-oriented
non-governmental organizations that would like to learn more about how the CRS program helps
support their initiatives. For those that are unfamiliar with the basic aspects of the CRS, Chapter 3
provides a short introduction to the program; however, it is recommended that you consult the CRS
Coordinators Manual for a complete description.
In total this guidebook discusses 25 (Table 1) of the 94 elements included in the CRS Coordinator’s
Manual. In this guidebook you can expect to see a brief “profile” of each of these 25 elements including
information about creditable activities, the maximum amount of points communities are able to earn,
and tips for success, as well as an assessment of the degree of difficulty associated with earning credit
and co-benefits associated with taking action in your community. Also included with most element
profiles is a success story featuring an exemplary community which has successfully implemented a
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project, policy, or program for which they are earning CRS credit. For ease of reference, page numbers
from the 2017 CRS Coordinator’s Manual will be provided for individuals who are interested in finding
additional information.
CRS Green Guide Elements
Element Name

Possible Points

322.g. Natural Floodplain Functions (MI7)

20 points

332.a. Outreach Projects (OP)

200 points

332.d. Stakeholder Delivery (STK)

50 points

412.e. More Restrictive Floodway Standard (FWS)

140 points

422.a. Open Space Preservation (OSP)

1,450 points

422.b. Deed Restrictions (DR)

50 points

422.c. Natural Functions Open Space (NFOS)

350 points

422.d. Special Flood Related Hazards Open Space (SHOS)

150 points

422.e. Coastal Erosion Open Space (CEOS)

750 points

422.f. Open Space Incentives (OSI)

250 points

422.g. Low Density Zoning (LZ)

600 points

422.h. Natural Shoreline Protection (NSP)

120 points

432.a. Development Limitations (DL)

1,330 points

432.l. Special Flood-Related Hazard Regulations (SHR)

100 points

432.n. Coastal Erosion Hazard Regulations (CER)

370 points

442.d. Erosion Data Maintenance (EDM)

20 points

452.a. Stormwater Management Regulations (SMR)

380 points

452.b. Watershed Master Plan (WMP)

315 points

452.c. Erosion and Sediment Control Regulations (ESC)

40 points

452.d. Water Quality Regulations (WQ)

20 points

512.c. Natural Floodplain Functions Plan (NFP)

100 points

Activity 520
●
522.a.Buildings Acquired or Relocated (bAR),

2,250 points
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●
●

522.b. Buildings on the Repetitive Loss List (bRL), and
522.c. Severe Repetitive Loss Properties (bSRL)

542.c. Capital Improvement Program (CIP)

70 points

In general, the CRS Coordinator’s Manual is revised every three years. The changes made to the program
from one manual to another can range from minor to substantive. This guidebook is intended to be used
with the 2017 CRS Coordinator’s Manual. While this physical publication cannot be updated in order to
reflect the changes made in any future CRS Coordinator’s Manuals, the CRS for Community Resilience
website will be updated to the best of the project team’s abilities in order to ensure that content is kept
current.

2. Natural and Beneficial Functions of Floodplains
Management of flood-prone areas for too long has been development-centered. For more than a
century, the American society has sought to conquer cycles of flooding through engineered structural
controls (Barnett, 2015). From the 1920s era Mississippi River levees that towered 40 feet in the air, to
the current systems of stormwater infrastructure which have buried miles of natural drainage ways,
flood control structures have made lands that were previously unfit for development available for
development of agricultural fields and cities (Barnett, 2015). This strategy, to confine a waterway or
waterbody to a predefined size and capacity so as to maximize the extent of developable land and keep
flood water away from people and their property, has had dire consequences when those flood control
structures fail. Furthermore, it has prevented floodplains from functioning naturally. Floodplains provide
essential ecosystems services that have beneficial physical, biological, economic and societal impacts.
From a physical perspective, floodplains (Wright, 2007):
● Store and convey floodwaters
● Filter nutrients and pollutants out of runoff
● Reduce flood velocities
● Reduce flood peaks
● Moderate water temperature
● Reduce the amount of sediment entering into surface waters
● Enhance the quality of surface waters
● Promote infiltration, groundwater and aquifer recharge
● Reduce frequency and duration of low surface flows
● Maintain sediment budgets
From a biological perspective, floodplains (Wright, 2007):
● Enhance biological productivity
● Enhance biodiversity
● Are critical nursery habitat for fishes
● Create and enhance waterfowl habitat
● Are habitats for rare, threatened, and endangered species
From a societal perspective, floodplains (Wright, 2007):
● Are sources of wild and cultivated plants
9

●
●
●
●
●
●
●

Enhance agricultural lands
Provide sites for aquaculture
Restore and enhance forest lands
Provide recreational opportunities
Are aesthetic resources
Are areas for scientific study and outdoor education
Contain cultural resources (historic and archaeological sites)

Wetlands are our nation’s most productive ecosystems and while wetlands and floodplains are not
synonymous, wetlands are the most prominent and familiar floodplain resources (Wright, 2007).
Although wetlands represent only a portion of overall floodplain acreage, essentially all coastal wetlands
and most inland wetlands occur within floodplains (Wright, 2007). As a result, functions ascribed to
wetlands can be considered, for most practical purposes, to be floodplain functions as well (Wright,
2007).
Over the past 30 years, communities have increasingly realized the value of natural floodplain functions.
There has been a dramatic increase in restoration projects to daylight streams and restore confined
channels to natural channels; there has been wider use of stream and river buffers to take advantage of
the filtration capability of these areas to improve water quality; and there has been an increased
recognition of stream and river fronts as recreational amenities and now design principles are being
used to recreate these natural and beneficial functions through green infrastructure. All of these
approaches harness the power of nature to maximize natural floodplain functions, decrease physical
losses in floodplains, and increase community resiliency.

3. Introduction to the Community Rating System
Applying to Participate in the CRS
Participation in the CRS is voluntary. To formally join and participate in the Community Rating System, a
community must follow a standardized process that includes a verification that the community is
properly administering and enforcing its floodplain management regulations and meeting several other
prerequisites. It can take up to 2 years from that time that your community submits its application to
actually join the program and receive a flood insurance discount as a result. While this is a significant
time delay, it is necessary in order to determine if the community is eligible for the program and to
verify that a community warrants the credit it requests. At its core, the CRS is an incentive program and
as a result, the standards that must be met in order for a community to be rewarded for their actions
are high. For more information reference page 210-1 of the CRS Coordinator’s Manual.

Maintaining the CRS Class
Once a community has joined the CRS program, several activities are required in order to maintain
enrollment. These activities fall into two categories, annual recertification and comprehensive
verification visits in which an ISO/CRS Specialist re-calculates a community’s CRS class. Annual reporting
requirements to ISO are fairly minimal. A community enrolled in the program needs to recertify that it is
meeting the prerequisites for its class, and that it has continued to implement and enforce the programs
and/or regulations that it is receiving credit for. The documentation required for recertification will vary
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from community to community based on the activities and elements they are receiving credit for. The
materials necessary for recertification will be sent by the ISO/CRS specialist each year to the community.
A community’s annual recertification cannot be used in order to gain new CRS credit, in order to
increase their CRS score, the community must apply for a modification (explained below). In general, the
documentation and effort associated with recertification requires significantly less effort than preparing
the documentation for a verification visit. Every year, notices for recertification are sent out to CRS
communities in August and must be returned at the end of September. As a result, communities should
anticipating spending no more than a month to assemble the required documentation.

Advancing in the CRS Program
In general, communities advance to higher classes in the CRS by putting together the documentation
required to earn an additional 500 credit points. Communities rarely take an action for the sole purpose
of earning credit points in the CRS. Rather, they complete the documentation or make the modifications
necessary to meet the credit criteria for activities that their floodplain management, parks and
recreation, and communication programs are already doing, or by the enforcing regulations that have
already been implemented by their local government. For example, in Bellevue, Washington the city’s
parks department made the critical decision to preserve the land adjacent to the city’s creeks and
streams as open space in order to ensure that future generations would have access to these beautiful
areas. These areas have since remained open to the public as park land which, the city receives credit
for under Activity 420, Open Space Preservation. This city made a purposeful decision that was driven by
the needs of their community, not by the prospect of receiving CRS credit. And yet this decision is
something that the city can now be rewarded for. These stories are typical of communities that are
enrolled in the CRS. As are stories of communities that voluntarily take-action because they feel it is the
“right thing to do” regardless of whether or not they will receive credit. This sentiment was echoed by
numerous communities that were interviewed for this project.
Another approach that could be employed is to use the creditable standards outlined in various CRS
elements in order to inform or guide future planning efforts, regulation formulation, and standard
setting. For example, the CRS Coordinator’s Manual outlines a specific process that must be followed in
order to receive credit for a community-planning efforts under Activity 510 Floodplain Management
Planning. The CRS Coordinator’s Manual also provides example ordinance language and standards that
could be implemented to obtain credit under Activity 450 Stormwater Management Regulations. One
approach that could be employed is to incorporate these standards into the community’s ordinances
and best practices. Even if these actions are not formally documented for CRS credit, simply
implementing these standards, processes, and practices could help a community make progress towards
becoming resilient. An added benefit to this approach is that, over time, a community could begin to
compile the documentation necessary to obtain credit. In doing this they could reap the added benefits
that CRS credit affords, mainly a reduction in insurance premiums for homeowners.
While the most common way to advance in the CRS is through a regularly scheduled verification visit, a
community may ask for a “modification” to their CRS class once a year. A CRS modification can be
completed in two different ways. First, if a community is requesting a modification to their score for an
activity that it previously applied for, it must submit documentation for both new elements and those
that were previously credited. Their ISO/CRS Specialist or Technical Reviewer then reviews, verifies, and
rescores the activity for which new credit was requested. This type of modification is not considered a
substitute for a full verification visit, and all activities and elements for the CRS will be reviewed at the
time of ISO’s next scheduled verification visit. Second, if a community is requesting a modification that
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could result in a change of two or more classes in the CRS, this will trigger a full verification visit to
occur. When this occurs a community must be prepared to submit up-to-date documentation for all new
and existing activities and elements for which they are seeking CRS credits. In addition, because this
counts as a full verification visit, the community’s cycle will be changed to reflect this visit. For more
information on requesting and completing a CRS modification please refer to page 210-12 of the CRS
Coordinator’s Manual.

Special Class Criteria
As is to be expected with any incentive program, as the value of the incentive increases, the
responsibility placed on the community that is earning said reward also increases. As a result, some
special criteria must be met and maintained to obtain higher CRS classes. Specifically, special criteria
must be met and maintained thereafter (referred in CRS as “prerequisites”) in order to advance to
Classes 6, 4, and 1. The class 4 and class 1 criteria include those that protect and enhance the natural
functions of floodplains. These criteria are described briefly in the following paragraphs and are
explained in much greater detail in the CRS Coordinator’s Manual. See page 210-2 for more information.
To achieve class 4, among other things, the community must “demonstrate that it has programs that
minimize flood losses, minimize increases in future flooding, protect natural floodplain functions, and
protect people from the dangers of flooding, appropriate steps to eliminate or minimize future flood
losses” by receiving credit for activities 430 Higher Regulatory Standards, 450 Stormwater Management,
and 510 Floodplain management planning, receive at least 100 credits for elements that protect the
natural and beneficial functions of floodplain, and document some life safety measures. Please see the
CRS Coordinator’s Manual page 210-4 for more information on these criteria.
To achieve a Class 1 rating, the community must demonstrate that it has adopted a No Adverse Impact
(NAI) approach to floodplain management by earning credit under designated activities. No Adverse
Impact is a floodplain management paradigm created and adopted by the Association of State
Floodplain Managers (ASFPM), additional information on NAI can be found on ASFPM’s website. To date,
only one community, Roseville, CA, has earned a Class 1 rating. For more information on how to advance
to a Class 1, reference page 210-6 in the CRS Coordinator’s Manual.

Stackable Credits
Within the CRS program are opportunities to count parcels of land or actions taken not once, but twice
under different elements. When evaluating your community for opportunities to take credit, it is
essential to keep stackable credits in mind. If your community is looking to earn more CRS credit by
implementing new floodplain management activities, these stackable credits may be a good starting
point as they can provide extra credit that goes above and beyond what could be earned normally.
Within the CRS Green Guide elements, there are several opportunities for stacking credits. What follows
is a summary of each.

Protecting Acquisition and Relocation Parcels as Open Space
Under Activity 520, communities receive credit for acquiring buildings that are within the regulatory
floodplain, demolishing or removing them, and protecting that once-developed land as open space.
Because these lands are required to be protected as open space in order to receive credit in Activity 520,
they qualify not only for credit under Activity 520 but also under specific elements of Activity 420 Open
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Space Preservation. For example, all lands that qualify for credit under Activity 520 automatically qualify
for credit under element 422.a. Open Space Preservation. If these lands are protected with a
conservation easement or another kind of permanent deed restriction, additional credit can be granted
under element 422.b. Deed Restrictions, and finally, if these acquired lands are restored to their predevelopment condition and can be proven to provide some natural and beneficial floodplain function,
additional credit can be earned under element 422.c. Natural Functions Open Space.

Bonus Points for Preserving Open Spaces
Activity 420 of the CRS rewards communities for preserving their community’s floodplains as open
spaces. Unlike other Activities of the CRS, Activity 420 can be thought of as a collection of almost
entirely stackable credits. At a minimum all lands that are eligible for credit under this activity must
meet the requirements of its first element, 422.a. Open Space Preservation. The other elements of this
activity can then be thought of as opportunities to earn bonus points, each rewarding a different type of
open space preservation. For example, areas that qualify for credit under element 422.a. Open Space
Preservation and also are protected with a deed restriction can earn the community additional points
for element 422.b. Deed Restrictions. Similarly, if that area is also in its pre-development condition, the
community could earn additional points through element 422.c. Natural Functions Open Space. Other
elements under activity 420 that could also be stacked along with element 422.a. Open Space
Preservation and other elements under this activity include element 422.d. Special Flood-Related
Hazards Open Space, 422.e. Coastal Erosion Open Space and element 422.h. Natural Shoreline
Protection.

Rewards for Smart Development
While the avoidance strategy of floodplain management is rewarded heavily by the CRS, the program
does provide opportunities to earn credit without preventing all development, including several
opportunities to stack credits. For example, areas that are zoned such that their lot sizes are five or
more acres are eligible for credit under element 422.g. Low Density Zoning. If the community’s zoning
ordinance also requires a developer to implement a sustainable land use planning technique like cluster
development, these areas could also be eligible for credit under activity 422.f. Open Space Incentives. If
these areas are also protected by regulations that manage how development is allowed to occur, for
example prohibiting the placement of fill in the floodplain, they could be eligible for additional points
under element 432.a. Development Limitations. Finally, if a community prohibits shoreline armoring,
additional credit could be earned for element 422.h. Natural Shoreline Protection.

Taking Credit for State Requirements
In many cases, states set higher regulatory standards that communities implement and enforce either
because they are mandatory or because the state has published model ordinances or other guidance
documents that support their implementation. Communities that fully implement and enforce these
state-set higher regulatory standards can be rewarded with CRS credit for their efforts. For example,
states like Illinois, Wisconsin, and Michigan have floodway standards that exceed the NFIP Minimum
Standards. These standards are creditable under the CRS, because despite being required by the state
they are implemented at the local level. As a rule, communities must have the state-regulated feature
within their community in order to take credit for it. Take for example a state like Wisconsin that has a
setback requirement for development adjacent to navigable waterways (State of Wisconsin, 2017). In
this case, only Wisconsin communities with navigable waterways, which are subject to these
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regulations, would be eligible for credit. Finally, and most importantly, the amount of credit provided to
any given community for a state regulation is based on impact adjustments, documentation, and
enforcement that is done at the community level. As a result, communities should never anticipate
receiving full credit simply because their state has a standard that is creditable under the CRS and should
treat state standards no differently when documenting creditable activities.
To determine for which state regulations your community may be able to take credit, contact your state
NFIP coordinator and your ISO/CRS specialist. Often times, they will have helpful information or at least
some familiarity with state-regulations for which a community could potentially receive CRS credit. In
addition, be sure to keep state-mandated and optional state requirements in mind when assessing
actions your community is already taking or could easily implement in order to earn CRS credit.

4. Best Practices for Implementing Green CRS Elements
To develop the CRS Green Guide, 35 interviews were completed with successful CRS Communities, ISO
representatives, and state NFIP coordinators. Our goal was to learn what practices can lead
communities to succeed in the CRS. The results of these interviews were used to generate the following
best practices for success in the CRS:
1. Take credit for what your community is already doing: many communities are taking actions
that are worth a substantial amount of credit and are simply unaware of it.
2. Be ready: use existing plans to set a course for action and have funds on hand to take action
when the opportunity is ripe.
3. Invest in a GIS and data: they are the building blocks of several CRS Elements.
4. Create an inventory of property and natural resources in the floodplain: this inventory can
help to establish a baseline for many CRS calculations.
5. Document things as they happen; taking the time to organize incoming data required to
complete CRS calculations as it becomes available will save time in the long run.
6. Build partnerships and relationships: success in the CRS is much easier to attain when your
CRS Coordinator has the support of the community, elected officials, and other departments.
7. Have an outreach plan: the CRS has multiple benefits, knowing what stakeholders care about
can help to target outreach efforts and get their support.
8. Increase your community’s administrative capacity by hiring consultants or teaming up with
other CRS communities.
9. Design strategies to ensure that CRS information is transferred from leaving to incoming staff.
What follows in an in-depth description of each of these best practices as well as several examples of
how communities have implemented them.
1) Take credit for what your community is already doing: many communities are taking actions that
are worth a substantial amount of credit and are simply unaware of it. Earning credit in the CRS is not
always associated with taking a new action or implementing a new practice. Rather, successful CRS
communities have implemented floodplain management strategies that meet the needs of their
residents, and have learned in subsequent years that these actions were creditable.
For example, Maui County, HI receives 422.e. Coastal Erosion Open Space credit for following the
existing Coastal Zone Management Law as the state leaves implementation to the counties. Maui
County is required by law to perform special management area reviews and to require shoreline
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setbacks. Specifically, the County points to its “Shoreline Rules for the Maui Planning Commission,”
“Special Management Area Rules,” and section 205A of the HI Coastal Zone Management Plan (Maui
Planning Commission, 2007; Maui Planning Commission, n.d.; State of Hawaii, n.d.; “Coastal Zone
Management Program” n.d.). Please refer to the Shoreline Erosion and Mitigation Planning section (pg.
53) of the HI Office of Planning Coastal Zone Management Plan for additional information (Souki &
Asuncion, 2011).
As a result, communities that have recently joined CRS or are simply looking to increase their score
should review their existing plans, ordinances, restoration projects, and maintenance plans, to
determine if any of their existing practices are eligible for credit. Some common elements for which
most communities should receive credit include 452.c. Erosion and Sediment Control Regulations and
452.d. Water Quality Regulations, which align with the requirements of the MS4 permit and NPDES
program. In addition, some characteristics of communities increase the likelihood that they will be able
to capitalize on credit opportunities. For example, several rural communities that were interviewed like,
Lander County, NV, earn exceptionally high scores in elements like low density zoning, simply because
their communities are rural in nature.
In some cases states have regulations in place that are above the minimum standards of the NFIP. In this
case, many communities can earn credit for implementing and complying with these state regulations.
For example, coastal communities in South Carolina are required to implement beach front
management plans and establish a setback line, seaward of which new development is prohibited. The
land protected by this setback is creditable under several elements of Activity 420 Open Space
Preservation. To learn more about earning credit for state standards, read Myrtle Beach’s success story
and the Green Guide’s description on taking credit for state regulations.
2) Be ready: use existing plans to set a course for action and have funds on hand to take action when
the opportunity is ripe. Successful CRS communities had tools and resources ready when the
opportunity to implement beneficial changes arose. Resources include using existing plans like
comprehensive and hazard mitigation plans that can be used to prioritize actions; seeking-out model
ordinances that could help to reduce flood risk in your community; and setting aside funds for land
acquisition.
Arapahoe County has an open-space tax that goes towards a program called Arapahoe County Open
Spaces. This program was formed in 2003 in order to acquire parcels for parks, open spaces and trails
(“Open Spaces,” no date). Arapahoe County Open Spaces also shares funds with the municipalities
through grants. In addition, Arapahoe County is home to 5-6 Parks and Recreation Districts that have
mill levies that allow them to fund their open space acquisition and maintenance initiatives (“Mill Levy
and Tax District Information,” n.d.). These reliable funding streams have allowed these entities to
acquire land, which, while not owned by the county, can be claimed for open space preservation credit.
Pearland, TX, and Vicksburg, MS echo support for this best practice. Pearland, TX found that having
standard requirements creates expectation. Pearland advocates creating ordinances that outline how
floodplains will be managed, such as Chapter 10.5 Flood Damage Prevention of Pearland’s Code of
Ordinances (“Chapter 10.5 – Flood Damage Prevention,” 2016). The ordinance provides a clear way to
guide community members and it acts as a base for how to respond to future flood events. Pearland, TX
found that having standard requirements helps to manage community-members expectations.
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3) Invest in a GIS and data: they are the building blocks of several CRS Elements. A Geographic
Information System, or GIS, is an essential tool that can be essential to success in the CRS program. A GIS
is a computer-based tool that allows users to analyze geographic data. Questions like: How many
buildings are there in the floodplain? And, what percentage of the land in the Special Flood Hazard Area
is parks? can be answered with the help of a GIS and a person with the training necessary to use this
software.
GIS can be a valuable tool for CRS coordinators because the many elements with the highest creditearning potential require communities to complete some kind of spatial analysis. Individuals with GIS
expertise can come at a high cost depending on their experience level. As a result, capacity-limited
communities should consider hiring a part-time contractor or a consultant to assist with CRS-related GIS
work in advance of their verification visit.
That said, a GIS is only as good as the community’s data. Communities lacking data on things like parcels
of land in their community, land cover, the location and extent of the community’s wetlands, open
spaces, waterbodies, and watersheds should invest time (and sometimes money) in data collection
efforts. This is because these data are oftentimes integral to the creation of accurate and creditable
impact adjustment maps. Some data, like parcel boundaries, can be obtained by working with the
county, which frequently maintain these data. Data on natural areas, endangered species, or wetlands,
can sometimes be obtained by working with land trusts and conservation organizations. Data produced
or maintained by federal agencies can also be valuable to communities. For example, the U.S. Fish and
Wildlife Service maintains a National Wetlands Inventory and NOAA maintain a registry of more than
1,500 datasets that pertain to coastal communities and counties through the Digital Coast. Finally, if a
community needs to collect a new dataset, working with neighboring communities or regional entities
to collect these data at a larger scale can be one strategy to reduce costs.
4) Create an inventory of property and natural resources in the floodplain: this inventory can help to
establish a baseline for many CRS calculations. How many buildings are there in the floodplain? How
many acres of open space are there in the floodplain? Are these numbers increasing or decreasing over
time? The answers to these questions are vital to many calculations in the CRS program and can be
gathered by taking stock of your community on a regular basis. In doing this, community staff can get a
sense of what is currently in the floodplain, how much of the floodplain is developed, how much is
parkland or natural open space, and most critically, over time, these data can help communities to
understand how the landscape of the floodplain is changing in any given year from a development
perspective.
As a result, communities without a GIS should create and maintain the following items about the
floodplain:
1. How many properties are in the floodplain (and how many of those properties are repetitive
loss or severe repetitive loss),
2. How much open space there is in the floodplain (and how much of it is parkland, natural areas
and deed restricted),
3. How many threatened, endangered or protected endangered species there are in the floodplain
(if any), and
4. If the community is impacted by any of the special flood hazards credited by the CRS, and if so,
how much of the community is at risk.
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5) Document things as they happen; taking the time to organize incoming data required to complete
CRS calculations as it becomes available will save time in the long run. Implementing floodplain
management practices in your community, regardless of how beneficial they are to residents, is not
enough to earn credit in the CRS. In order for an action to be creditable, a community must provide their
ISO/CRS specialist with evidence that the Specialist can use to verify that the community should receive
credit and to facilitate accurate scoring. Oftentimes, CRS Coordinators wear many different “hats” in
their community, meaning that the CRS is rarely the only task or primary duty to which they allocate
their time. As a result, many communities overlook necessary CRS documentation maintenance.
Organization was reported to be the key to success by many communities. Creating a system through
which the documentation required for a verification visit is collected in an organized manner can start
with just a file cabinet or a folder on a computer. Having a standard procedure and a place that is
dedicated to collecting the files, correspondence, meeting records, and certificates necessary to
document the actions of your community’s floodplain management program is the first step towards
organization. While the specifics of this organization system will vary by community, the most important
take-away is to create a system that meets the unique needs of your community.
For example, Birmingham, AL has developed a system in which all their CRS materials are digitized and
filed electronically as well as in file cabinets. As old information becomes outdated, it is removed from
the city’s CRS-dedicated file cabinets and archived elsewhere. All electronic files are backed-up regularly
to ensure that the community always has a recent copy of its files available in the event of an
emergency. While the city has had three CRS coordinators since 1993, all the city’s previous
coordinators still work there. This has created continuity between coordinators and helped prevent the
loss of critical institutional knowledge on the program. For more information, read Birmingham’s
success story.
Another strategy for CRS organization is to minimize the amount of CRS-only paperwork that the
coordinator must keep track of. Some communities have devised clever systems in which they alter
existing permits or have found ways to place the burden of proof onto property owners in order to
document creditable activities. For example, Centennial, CO developed a process for certifying that
privately held lands in their communities will be preserved as open space, allowing them to count these
areas for Open Space Preservation credit. Prior to each cycle visit they send letters to these private park
owners asking them to verify that their land is still being preserved as open space. A returned signed
copy of the letter serves as the documentation needed for CRS credit.
Finally, preparation for a verification visit should be an ongoing process, but often times does not
become a priority until months or weeks leading up to the visit. This leads to stress and requires more
time in the long run to track down specific documents than it would have taken to file them
appropriately in the first place. It is highly recommended to make CRS documentation a routine process.
In order to help communities to prepare for verification visits, ISO/CRS specialists host 3-4 webinars
each year. The schedule for these webinars can be found online. For more information on best practices
for CRS documentation, reach out to your CRS Users Group or your ISO/CRS specialist.
6) Build partnerships and relationships: success in the CRS is much easier to attain when your CRS
coordinator has the support of the community, elected officials, and other departments. Success in
the CRS is dependent on a community's ability to document their actions. Rarely does the CRS
coordinator have access to, or know about, all of the data being collected by their community that may
be instrumental to obtaining CRS credit. Developing strong relationships with key staff in other
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departments, like the building official, the parklands manager and stormwater engineers is essential to
success in the CRS because they can provide the CRS coordinator with the data necessary to document a
creditable action.
Developing partnerships with external groups like your local CRS Users Group, other CRS communities,
your state floodplain management association, local land trusts or other conservation groups, and even
the neighboring counties and flood control districts can help to improve your CRS score. This is because
these collaborative relationships can help to promote peer-to-peer learning about earning CRS credit
and implementing new practices in their community. For example, prior to developing their water
quality regulations, Louisville-Jefferson County staff visited a neighboring community that had already
implemented similar standards and had been successful. Through these “field trips,” Louisville-Jefferson
County was able to learn from the experiences of another community, which helped them proceed with
their efforts.
In addition to developing partnerships with neighboring communities, it is also critical for CRS
communities to work with their elected officials and constituents when implementing creditable
elements of the CRS. This is because the CRS can have substantial impacts on the community’s residents
and businesses. Talking with residents who will be potentially impacted by changes in regulations,
policies or programs associated with the CRS can help overcome resistance to change, build trust and
encourage support.
For example, in Elm Grove, WI, initial offers to buy-out homes from property owners were rejected by
homeowners. Ultimately only one of the 52 properties eligible to be bought were purchased. Later when
the city offered property owners another opportunity to have their homes purchased, they made a
coordinated effort to educate residents on why the buyouts were essential to the wellbeing of the
community. Elm Grove held several public forums regarding the buy-out and also created a specific
flood newsletter released every three months. As a result of this outreach, many property owners in the
floodplain agreed to allow their homes to be purchased. To learn more about the Village of Elm Grove’s
experience with a buyout read their success story.
Finally, it is critical for CRS communities to build and maintain a relationship with their ISO/CRS
specialist. They are a valuable resource and can answer questions about CRS element requirements,
how they are scored, and what kinds of documentation are accepted. Over time this can help
communities avoid common pitfalls and help save time that would have otherwise been spent looking
for clarifying information that may not exist or be needed.
7) Have an Outreach Plan: The CRS has multiple benefits. Understanding what stakeholders care
about can help target outreach efforts and get their support. The CRS can provide a wide range of
benefits including: flood loss reduction, preservation of parks or natural areas, and insurance premium
reduction. Depending on what audience the CRS coordinator is appealing to, the relative importance of
these benefits can vary. To elected officials, the main benefit of the CRS might be that it is a talking point
to share with their constituents. To a homeowner, the most important benefit may be that their flood
insurance premiums have been reduced, and to a conservation organization, the main benefit of the CRS
may be the program’s promotion of open space preservation.
When talking with these three distinct audiences it is essential to address the unique concerns of each
group, create and share information transparently, focus on consensus building, and frame discussion
around protecting or realizing the “interests” of all stakeholders involved as opposed to defending
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specific “positions” or outcomes (Susskind & Field, 1996; Susskind, Levy & Thomas-Larmer, 2000). In
doing this, the community can frame negotiations through the lens of maximizing the mutual benefits
and minimizing the potential adverse impacts of a proposed action, which can help to reduce conflict in
environmental disputes (Susskind & Field, 1996; Susskind, Levy & Thomas-Larmer, 2000). Public
participation of this nature is critical because, when properly orchestrated, it has several advantages like
enhancing trust in decisions and the public's acceptance of outcomes (Luyet, Schlaepfer, Parlange, &
Buttler, 2012).
These outcomes are ideal for communities as the CRS program is often associated with changes in the
status quo, which may lead to frustration and resistance from the general public as well as stakeholder
groups. NOAA’s Office for Coastal Management has published several publications online that address
best practices for public engagement. Most relevant to the CRS are publications addressing risk
communication and stakeholder participation basics.
Part of knowing your audience is also about relationship building within your community. Pearland, TX
found that raising awareness amongst their community members about flood impacts has been a great
resource. Pearland provides FEMA map and elevation certificates on its website, flood information in
newsletters, participate in a CRS user group called Floodplain Awareness Success in Texas (FAST), and
send annual letters to those with property in the floodplain, reminding them of risks and options.
Pearland staff report that community members have become more receptive to buyout programs
because they are aware there is significant risk (“Floodplain Management,” n.d.-b). Due to this
relationship, staff also receive more phone calls regarding flood issues because the community now
knows who to reach out to for help (see the Outreach Notice provided on its website).
8) Increase your community’s administrative capacity by hiring consultants or teaming up with other
CRS communities. Consultants can be valuable resources in small and large communities. This is
because they are experienced professionals who can be hired for short periods of time to help with
specific tasks. If used effectively, consultants can help to expand the administrative capacity of a
community so additional permanent staff are not needed. For example, Houston, TX, Birmingham, AL
and Sanibel, FL all used consultants to assist with the additional workload associated with orchestrating
buyout programs in their communities.
Another model for enhancing the administrative capacity of CRS communities is to hire a permanent
staff person that would work with several CRS communities in the same region. Barnstable County
Cooperative Extension, with the help of funding from Woods Hole Sea Grant, hired a regional CRS
coordinator to assist its 15 small communities to enroll and/or advance in the CRS program. This first-ofits-kind position has already led to four communities applying for the CRS program. If all four are
accepted to the program, this will double the total number of communities in the county that are
participating in the CRS. Learn more by reading Barnstable County’s success story.
9) Design strategies to ensure that CRS information is transferred from leaving to incoming staff. Staff
turnover among community CRS coordinators is an unfortunate but common occurrence. Often new or
incoming CRS coordinators are given little information on how the program operates, the history of the
program in their community, and the network of individuals who can help them to find the information
required for reporting purposes. As a result, when existing CRS coordinators leave, they take the
working and institutional knowledge with them, essentially leaving the new coordinator to start from
scratch.
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Successful communities in the CRS often rely on networks of individuals to collect all of the information
required for CRS documentation. In order to prevent the previously mentioned loss of institutional
knowledge when CRS staffing changes occur, some communities designed strategies to help maintain
continuity in spite of these changes. This can be as simple as creating a list of which departments and
staff have specific CRS information, as well as a timeline of listing when this information should be
collected.

5. Green CRS Element Overview:
The CRS Green Guide addresses 25 of the 90+ CRS elements included in the 2017 CRS Coordinator’s
Manual. The following section provides detailed summaries of each of the 25 CRS Elements.
These summaries or “element profiles” include information communities can use to determine if:
1. Their current practices are creditable under the CRS, or
2. They can feasibly implement the element (assuming their current practices are not
creditable).
Specifically, each profile includes a summary of the element, the degree of difficulty associated with
documenting and implementing it, the maximum number of points a community could earn, an
overview of any relevant impact adjustment and how it might impact a community’s credit-earning
potential, co-benefits associated with the element, as well as a few “tips for success.” Most CRS
elements discussed in the Green Guide are also associated with a success story that features a
community’s experience with the element.

Impact Adjustments - Why They Matter and how They Influence Credit
Calculations
While the CRS Coordinator’s Manual lists a maximum number of points a community can earn for each
element, in reality, it is rare for a community to earn full credit for most of them. This is because credit is
adjusted by ratios called impact adjustments. The CRS program uses impact adjustment ratios to
calculate the portion of credit you will receive for implementing an action. Impact adjustments adjust
CRS credit earned by a community based on the impact of implementing an element. Frequently, impact
adjustments are calculated by taking the ratio of the area of the regulatory floodplain affected by a
specific element relative to the total area of the regulatory floodplain. For example, for element 422.a.
Open Space Preservation, credit is granted to communities for preservation of open spaces in the
regulatory floodplain. The total amount of credit a community can earn for this element depends on
what proportion of the regulatory floodplain is preserved as open space. To earn full credit for this
element a community would need to protect the entire regulatory floodplain using open space.
This should not discourage CRS communities from pursuing credit under the CRS program, since there
are far more credits available through the CRS program than are required to earn the highest possible
discount and become a Class 1 community. To put this into perspective, a community could earn
through the CRS program more than 7,700 points by simply implementing elements of the CRS in the
Special Flood Hazard Area, but only 4,500 are required in order to become a Class 1. As a result, it is not
necessary to earn full credit for any specific CRS element in order to succeed in the program.
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Degree of Difficulty Estimates - What do They Mean and how Were
They Determined?
Each Green Guide element profile includes two estimates of “degree of difficulty.” The first (Degree of
Difficulty - Documentation), provides an estimate of the amount of effort required to assemble the
required CRS documentation for a creditable action a community has already taken. The second,
(Degree of Difficulty - Implementation), provides an estimate of the amount of effort required to
implement a CRS element in a community that does not already meet the credit criteria. Both are
measured on a scale of low to high. In addition, both Degree of Difficulty estimates were generated by
considering the “average” CRS community.

What does the Average CRS Community Look Like?
According to a 2012 FEMA assessment, most CRS communities are a Class 8 or 9 (FEMA, 2012). Meaning
residents of these communities receive a 5-10% discount on their flood insurance premiums. In addition,
as of January 2017 a majority of CRS communities have 1,000 or fewer flood insurance policies in their
community (FEMA, 2016). Specifically, 42% of CRS communities have 100-1,000 flood insurance policies
within their jurisdiction, and another 18% have fewer than 100 flood insurance policies in their
jurisdiction (FEMA, 2016).

Why Does it Matter?
Every CRS community is different. Some already have higher regulatory standards in place, others are
currently compliant with the NFIP minimum standards. Some CRS communities are rural and have very
few flood insurance policies, while others are urbanized with many people living in the regulatory
floodplain. An element that may be very difficult for a small, resource-constrained community to
implement, might be much less challenging for a larger, well-staffed community to implement. As a
result, these degree of difficulty estimates (while useful for making off the cuff judgements) should be
taken with a grain of salt when determining whether or not to pursue CRS credit for an element.
CRS Green Guide Element Table
Element Name

Possible Points

Degree of Difficulty Documentation

Degree of Difficulty Implementation

322.g. Natural Floodplain
Functions (MI7)

20 points

Low

Medium

332.a. Outreach Projects (OP)

200 points

Low

Low

332.d. Stakeholder Delivery
(STK)

50 points

Low

Medium

412.e. More Restrictive
Floodway Standard (FWS)

140 points

High

High

422.a. Open Space Preservation
(OSP)

1,450 points

Low

Medium
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422.b. Deed Restrictions (DR)

50 points

Low

High

422.c. Natural Functions Open
Space (NFOS)

350 points

Medium

Medium

422.d. Special Flood-Related
Hazards Open Space (SHOS)

150 points

Low

High

422.e. Coastal Erosion Open
Space (CEOS)

750 points

Low

High

422.f. Open Space Incentives
(OSI)

250 points

Low

Medium

422.g. Low Density Zoning (LZ)

600 points

Low

Low

422.h. Natural Shoreline
Protection (NSP)

120 points

Low

Medium

432.a. Development Limitations
(DL)

1,330 points

Low

Medium

432.l. Special Flood-Related
Hazard Regulations (SHR)

100 points

Low

High

432.n. Coastal Erosion Hazard
Regulations (CER)

370 points

Low

High

442.d. Erosion Data
Maintenance (EDM)

20 points

Low

Medium

452.a. Stormwater
380 points
Management Regulations (SMR)

Medium

Medium

452.b. Watershed Master Plan
(WMP)

315 points

Medium

High

452.c. Erosion and Sediment
Control Regulations (ESC)

40 points

Low

Low

452.d. Water Quality
Regulations (WQ)

20 points

Low

Low

512.c. Natural Floodplain
Functions Plan (NFP)

100 points

Low

Medium

Activity 520
 522.a. Buildings
Acquired or Relocated
(bAR),

2,250 points

High

High
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522.b. Buildings on the
Repetitive Loss List
(bRL), and
522.c. Severe Repetitive
Loss Properties (bSRL)

542.c. Capital Improvement
Program (CIP)

70 points

Total Points*

9,125 points

Low

Medium

*The maximum total number of points that any community in the CRS can earn is substantially lower
due to the fact that some elements are mutually exclusive or apply to specific geographies.

Introduction to Activity 320 Map Information Services
Maps are vital sources of information to city staff, residents and businesses. By making maps of floodprone areas available to all members of the public, communities can raise residents’ awareness of
natural hazards and empower them to make informed decisions about how to manage flood risk.
That said, sometimes a community’s Flood Insurance Rate Map (FIRM) may be the only floodplain
map available to communicate flood risk within a community. FIRMs, while vital to floodplain
managers, can be complicated to understand and fail to adequately communicate flood risk as a
result. In addition, communities often have a wealth of additional quantitative or anecdotal data
about flooding that is not adequately captured by a FIRM.
The purpose of this activity is to reward communities that voluntarily create additional maps that
complement FIRMs by displaying additional information to help residents, developers and local
officials make informed land and water resource management decisions. Several examples of
complementary maps cited in the CRS Coordinator’s Manual include maps of “additional hazards,
flooding outside mapped areas, development regulations that affect floodplain properties, flood
insurance, natural floodplain functions and property protection measures.” For more information on
this activity, please reference page 320-1 of the CRS Coordinator’s Manual.

Element 322.g Natural Floodplain Functions (MI7)
Possible Points: 20 points for the element.
Purpose of Element: To encourage communities to map areas that perform one or more natural
floodplain functions so they can be used by local officials and residents to make decisions. Examples of
natural floodplain functions that could be mapped for credit include:
 Wetlands identified by the community or in the National Wetlands Inventory,
 Critical fish and wildlife habitat identified by the U.S. Fish and Wildlife Service,
 Sensitive habitat mapped by the state or a regional government entity,
 Areas credited for CRS element 422.c. Natural Functions Open Space,
 Areas identified in the community’s Natural Floodplain Functions Plan that is credited in
element 512.c.
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In order to earn credit for this element, one or more of these natural floodplain functions must be
mapped by the community and information must be provided about floodplain functions that these
areas provide.
For example, a publicly-available GIS mapping application for Pierce County, WA includes layers related
to natural floodplain functions, specifically wetlands and fish and wildlife habitat. Pierce County also
produces a County Wetlands Inventory map that includes data from their own County Wetlands
Inventory, as well as data from the National Wetlands Inventory, to provide a comprehensive picture of
where wetlands are located within the county. Since these wetland resources are identified and
mapped, community leaders can make well-informed decisions to preserve, regulate or steer
development in other directions. For more information, see page 320-15 of the CRS Coordinator's
Manual.
Impact Adjustment: None.
Potential to Double Count Credit: None.
Degree of Difficulty - Documentation: Low. To meet the documentation requirements for this element a
community must simply keep accurate records.
Degree of Difficulty - Implementation: Medium. Creating the maps required to earn credit for this
element will likely require the help of an individual who can work with a Geographic Information System
(GIS). In addition, earning credit for element 322.a. Basic FIRM information, is a prerequisite for earning
credit under this element.
Tip for Success:
1. If your community does not have natural floodplain functions data of its own to map for this
element, leverage publicly-available datasets.
Co-benefits Associated with this Element: Once areas that provide natural floodplain function are
mapped, communities can more easily apply regulations to them and make informed decisions about
where new development should occur. These maps can also be useful to individuals. Natural floodplain
functions provide critical habitat for wildlife, reduce the amount of sediments reaching water bodies by
slowing down the velocity of the water as it travels overland and can improve air quality. In urban areas
they can increase opportunities for infiltration and recreation.
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Introduction to Activity: 330 Outreach Projects
The purpose of this activity is to reward communities that use best practices to educate the public
about flooding. In general, the public tends to underestimate flood risk (Committee on Levees and the
National Flood Insurance Program, 2013). Engaging with the public through outreach projects is a
critical way a community can raise residents’ awareness of flood hazards. Research has demonstrated
raising awareness is not necessarily enough to motivate changes in the public’s behavior that could
help to mitigate or reduce their flood risk (Committee on Levees and the National Flood Insurance
Program, 2013). Risk communication efforts can be made more effective if several best practices are
adhered to: target messages toward specific audiences, acknowledge local norms and values, and
encourage the recipient to make an appropriate behavior change (Committee on Levees and the
National Flood Insurance Program, 2013). For more information see pages 330-1 - 330-5 of the CRS
Coordinator's Manual, and chapter 7 of the National Research Council’s report Levees and the
National Flood Insurance Program: Improving Policies and Practices.

Element: 332.a. Outreach Projects (OP)
Possible Points: 200 point for the element.
Purpose of Element: This element rewards communities that communicate messages about flooding in
outreach projects throughout the year. The CRS program defines messages as "specific statements or
directions that the community considers important for its audiences." These audiences include
businesses, residents and others. In order to obtain credit, these messages must be disseminated one or
more times per year though one or more projects.
The CRS program provides credit for messages that relate to six priority topics:
 know your flood hazard,
 insure your property for your flood hazard,
 protect people from the hazard,
 protect your property from the hazard,
 build responsibly, and
 protect natural floodplain functions.
Credit for each outreach project is calculated based on project type (informational materials, general
outreach, or targeted outreach), the number of messages addressed by the project, and the number of
times the project is delivered each year. For more information see pages 330-6 - 330-9 of the CRS
Coordinator’s Manual.
Impact Adjustment: None.
Potential to Double Count Credit: None. That said, if an external partner like a non-profit organization
(i.e. a state chapter of the Association of State Floodplain Managers, The Nature Conservancy, American
Rivers, etc.) or a university, conducts outreach related to one of the community’s priority messages,
bonus points can be earned under element 322.d. Stakeholder Delivery.
Degree of Difficulty - Documentation: Low. In order to obtain credit for this element, the community
must proceed as usual with its regular outreach activities and simply provide its ISO/CRS specialist with
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copies of any documents distributed and proof that presentations were given. An example of what this
documentation should look like can be found in the CRS Coordinator’s Manual.
Degree of Difficulty - Implementation: Low. Outreach activities credited under this element range from
giving in-person presentations to sending mailings or brochures to homeowners in the Special Flood
Hazard Area. As a result, most communities can conduct some kind of creditable outreach.
Tips for Success:
1. Use FEMA brochures and other publications on flood insurance to earn credit for this element
(“National Flood Insurance Program: Publications,” n.d.).
2. Communities can earn credit for disseminating the same outreach materials or giving the same
presentation multiple times each year. Take advantage of this opportunity, especially if your
community does not have a lot of outreach materials on hand ("Outreach Projects for Credit
under the Community Rating System of the National Flood Insurance Program," 2014).
3. Targeted outreach is worth more credit than general outreach. Resource-constrained
communities should focus their efforts on reaching specific audiences to maximize their credit
for this element.
Co-benefits Associated with this Element: The co-benefits associated with this element include
increased awareness of flood hazards within the community as well as the benefits provided by
floodplains when they are allowed to function naturally. Because all messages communicated through
outreach projects must be action-oriented, outreach projects may also help to empower citizens to
make their properties more resilient to flooding voluntarily. Taken together, this may help the
community as a whole to become more educated and resilient.

Element: 332.d. Stakeholder Delivery (STK)
Possible Points: 50 points.
Purpose of the Element: The CRS program provides communities with extra credit for recruiting groups
that are not part of the local government to conduct outreach on CRS-approved messages. Any local
organization can be invited to deliver messages to the community. Non-profit organizations like The
Nature Conservancy, local university faculty and Association of State Floodplain Managers state
chapters are critical resources for communities as they have expertise in a variety of the CRS program’s
priority topics, like natural and beneficial functions of floodplains, flood insurance and flood risk
reduction. See pages 330-22 - 330-25 of the CRS Coordinator’s Manual for more details.
Impact Adjustment: None.
Potential to Double Count Credit: None. This credit is a percentage increase of the credit received for
outreach projects. Specifically, credit for STK is calculated by multiplying the score for element 332.a.
Outreach Projects by 30%.
Degree of Difficulty - Documentation: Low. Credit is based on the community’s score for CRS element
332.a. Outreach Projects and does not require communities to collect any additional documentation.
Communities must simply indicate on their documentation for element 332.a. which projects were
delivered by stakeholders.
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Degree of Difficulty - Implementation: Moderate. To earn credit for this element, communities must
have a Program for Public Information (PPI) in place (credited under CRS element 332.c.). This PPI will
take time and effort to create. That said, once the community has its PPI in place, implementation of this
CRS element is fairly simple. The primary task that communities must take on in order to receive credit
for this element is to find stakeholders willing to partner with the community and present on its behalf.
Tips for Success:
1. If your community does not have a PPI in place, consider partnering with neighboring
communities to reduce the effort associated with creating one. For reference, check out the Lee
County Multijurisdictional Program for Public Information (2016).
2. Stakeholder organizations invited to deliver messages to the community should be engaged
locally and have a good reputation amongst community members.
Co-benefits Associated with this Element: Recognizing the natural and beneficial functions of
floodplains is not easy. Inviting organizations like The Nature Conservancy, Sierra Club or local hunting
and fishing groups to present on this topic can help improve and reinforce residents’ understanding of
the benefits of preserving these area.

Introduction to Activity: 410 Floodplain Mapping
The purpose of this activity is to reward communities for voluntarily adopting and enforcing
floodplain regulations and maps that are more stringent than NFIP minimum standards. The ultimate
benefit of implementing the elements associated with this activity is that they provide a more holistic
picture of flooding within a community and expand the area to which floodplain regulations and
standards are applied. The areas typically mapped under this element are flooding problem areas that
the community is aware of but, for one reason or another, were not mapped on the FEMA FIRM.
Often times criteria that are more stringent than the NFIP mapping criteria are used to develop these
maps. For more information on this activity reference pages 410-1 - 410-15 in the CRS Coordinator’s
Manual.

Element: 412.e. More Restrictive Floodway Standard
Possible Points: 140 for the element.
Purpose of Element: Communities that voluntarily adopt standards for mapping and delineating the
regulatory floodway that are more stringent than those of the NFIP are granted credit under this CRS
element. In general, the regulatory floodway is determined using computer models that map the 100year flood event. Through this model, obstructions placed at the edge of the floodplain are simulated to
gradually move closer and closer to the channel until the flood stage is one foot higher than the 100year flood elevation. The area which would be inundated with water that is 1 foot higher than the base
flood elevation under these simulated conditions is called the floodway (see page 410-22 for a figure
describing the floodway determination process). The increase in flood stage above the base flood
elevation is called the floodway surcharge ("Floodplain Glossary," 2012). Because the NFIP requires that
encroachment in the floodplain cause no more than a 1 foot surcharge, any mapping standard that
requires a lower surcharge to be used to determine the floodway is credited (44 C.F.R. § 60.3, 2011). In
doing this, communities effectively expand the floodway. Most communities receiving credit for this are
in states that have adopted a more stringent floodway rise, which tends to be anywhere from .5 - .01
feet.
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Development in the floodway is highly regulated because living or working in a structure in these areas
can be very dangerous due to the depths, and sometimes, high velocities that floodwaters reach in
these areas. And any development in the floodway (fill, storage of materials, new buildings) can increase
flood risk for upstream and downstream property owners. Generally, development is prohibited in
floodways unless it can be demonstrated that such development causes no rise in base flood elevations.
For more information see pages 410-21 - 410-24 of the CRS Coordinator’s Manuel.
Impact Adjustment: Yes. This element is subject to an impact adjustment calculation based on several
factors including: the SFHA when the map is adopted relative to the area to which the floodway
mapping standard applies, the community’s financial contribution to complete its flood study, and if the
community has other higher standards for flood mapping. A full summary of the impact adjustment
calculations for this element can be found on pages 410-29 - 410-31 of the CRS Coordinator’s Manual.
Potential to Double Count Credit: None.
Degree of Difficulty - Documentation: Medium. Creation of the impact adjustment map for this element
may be a challenge for some communities. This is because it requires data that is not commonly
maintained. In addition to the impact adjustment map, communities must assemble minor amounts of
documentation for this element. The required documentation includes a copy the community’s Flood
Insurance Study, floodway data table and ordinance that formally adopts the higher regulatory
standard.
Degree of Difficulty - Implementation: High. A significant amount of technical expertise is needed in
order to complete the hydraulic modelling associated with delineating the floodway based on a new
mapping standard. In order to receive credit for using a more restrictive floodway mapping standard, it
must be formally adopted into a community’s floodplain management regulations. These are significant
barriers that could challenge communities seeking to change the way they map the floodway. That said,
these challenges can be overcome through a series of strategic actions taken by communities. First,
consultants can be hired to help assist smaller communities with the hydraulic modeling and GIS
components of this element. Second, educating elected officials, floodplain homeowners and the
development community on the NAI benefits associated with implementing a more restrictive floodway
standard can help to get the buy-in necessary to enact the new floodway standard.
Tip for Success:
1. Communities in OH, MT, NJ, CO, IN, IL, MI, MN and WI may automatically qualify for credit
because of a state or locally-adopted floodway mapping standard that is more restrictive than
the NFIP minimum. Communities in these states may be able to take credit for this element if
they are: 1. compliant with relevant standards and 2. can produce the required documentation.
Co-benefits Associated with this Element: The benefits associated with having a more restrictive
floodway mapping standard are not limited to ensuring future development is resilient to flooding.
Because development is significantly limited in the floodway, larger floodways mean greater floodplain
areas are preserved in their natural condition. When left in their natural state, floodplains improve
water quality, stabilize streambanks and help to reduce channel erosion. Floodways in particular are
usually inclusive of the all-important riparian bank area, which are especially beneficial to fish and
wildlife.
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Introduction to Activity: 420 Open Space Preservation
Flooding is a natural process. When floodplains are maintained in their natural condition, they
perform several natural and beneficial functions (Task Force on the Natural and Beneficial Functions
of Floodplains, 2002). Most relevant to the CRS program is that floodplains store and convey
floodwaters. Protection of open space in the floodplain prevents damage to structures since it
essentially ensures future development occurs outside of the floodplain. As a result, when flooding
does occur, adverse impacts are limited because floodplains are allowed to naturally function. Recent
studies have shown that earning credit under this activity is linked to significant savings in terms of
flood losses (Highfield and Brody, 2013; Highfield and Brody, 2012). According to two studies of 450
CRS communities that participated in the program between 1999-2009, on average, a one point
increase in CRS credit under Activity 420 was associated with savings of between $1,052 - $3,532 per
community per year (Highfield and Brody, 2013; Highfield and Brody, 2012). For more information on
this activity see pages 420-1 - 420-3 of the CRS Coordinator’s Manual.

Element: 422.a. Open Space Preservation
Possible Points: 1,450 points.
Learn from a community that was successful in earning credit for this CRS element! Check out the
success story for South Elgin, IL.
Purpose of Element: The purpose of this element is to reward communities that maintain and/or
protect the floodplain as open space. In order to be classified as open space, the CRS program requires
that the land must be "free from buildings, filling, paving or other encroachment to flood flows."
Preservation also has a specific definition under the CRS program; this term refers to land that has "a
signed statement from a public or creditable private owner or regulations that prohibit buildings, filling,
or other encroachments on flood flows." As a result, a community must neither pass a specific
ordinance, nor keep land entirely undeveloped in order to qualify for credit. For example, a public park
with a recreational trail system and playground is considered an acceptable development that could be
placed on land that is preserved as open space. In addition, properties acquired through FEMA’s
mitigation grant programs (HMGP, PDM, or FMA) or HUD’s CDBG program must have a permanent deed
restriction placed on them which preserves them as open space into perpetuity. Finally, preserving the
floodplain as open space is can be an effective method of reducing flood losses (Highfield and Brody,
2012). As a result, this CRS element has the third highest credit earning potential associated with it. For
more information on this CRS element see pages 420-1 - 420-11 of the CRS Coordinator’s Manual.
Impact Adjustment: Yes. Credit is determined based on the ratio of area preserved as open space within
the regulatory floodplain to the Special Flood Hazard Area (SFHA). Because a community’s regulatory
floodplain may sometimes be larger than the SFHA, it is possible to have a ratio of more than 1. The
maximum ratio of open space preservation area to the SFHA that will be used in CRS calculations is 1.5.
The combined impact adjustments for Activity 420 and Activity 430 cannot exceed 1.5.
Potential to Double Count Credit: Yes. If land receiving credit has been acquired and structures have
been cleared, credit can be earned under OSP and under Activity 520. In addition, areas that qualify for
OSP credit may also qualify for credit under element 422.b. Deed Restrictions, 422.c. Natural Functions
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Open Space, 422.d. Special Flood-Related Hazards Open Space, 422.e. Coastal Erosion Open Space, and
422.h. Natural Shoreline Protection.
Degree of Difficulty - Documentation: Low. Obtaining credit for this element requires a community to
simply document where its open spaces are within the floodplain and what elements credit is being
requested for, provide basic background information on the parcels of land being credited, and
demonstrate that these parcels will be preserved as open space. These tasks can be completed easily
with the help of a GIS professional and through a review of the community’s records and/or ordinances.
Degree of Difficulty - Implementation: Medium. Communities that are looking to increase their credit
for this element may be challenged, especially in urban areas since open space can be hard to come by.
Communities that are fully built-out will need to buy homes, vacant lots, or commercial properties and
restore them to open space if they want to receive additional credit. This type of redevelopment can be
an expensive endeavor, but the long-term benefits associated with restoring the floodplain to open
space could outweigh the costs. Communities that are looking to convert developed areas to open space
should target repetitive loss areas as they are flooded frequently. For communities that are completely
built-out, land trusts, non-governmental organizations, and other local, state, and federal government
agencies could be critical partners because they can contribute technical and financial assistance for
land acquisition and restoration.
Of course, the most cost effective way to ensure that land in the floodplain is preserved as open space is
to protect it before it is developed using regulatory instruments like zoning ordinances, riparian setback
requirements and/or conservation easements. This is because the cost to convert previously developed
lands to open spaces is high. While not all communities are able to pursue this strategy, many rural
areas or communities that are not currently built-out could benefit from this approach. While increasing
the amount of open space within a community inherently increases the costs associated with
maintaining public lands, the benefits to homeowners within, upstream and downstream of the
community far outweigh these costs.
Tips for Success:
1. Find creative ways to take credit for private lands that are being preserved as open space. For
example, Centennial County, CO developed a process for certifying that privately held lands in
their communities will be preserved as open space, thus allowing them to count these areas for
Open Space Preservation credit. Specifically, prior to each cycle visit they send letters to these
private park owners asking them to verify that their land is still being preserved as open space. A
returned signed copy of the letter serves as the documentation needed for CRS credit.
2. Be patient and purposeful! It may take decades to acquire, restore, and protect developed lands
in the floodplain. Lands that flood frequently should be prioritized for preservation in order to
maximize the benefits reaped by the community.
Co-benefits Associated with this Element: When floodplains are maintained as open space, they
provide many ecosystems services; most relevant to the CRS program is that floodplains store and
convey floodwaters. Protection of open space in the floodplain prevents damage to structures because
it essentially ensures that the land is kept free of development, limiting adverse impacts as a result. That
said, the protection of open space in the floodplain has several co-benefits that are good for the
environment, as well as public health. For example, lands credited under this element are typically
maintained as public parks that people can visit in order to reconnect with nature and their community
and enhance their physical and mental health (Kondo, South, and Branas, 2015). In addition, parks and
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open spaces in urban areas can help to mitigate the impacts of the urban heat island effect (Kondo et al.,
2015). As a result, floodplains are vital resources for communities, that when properly protected, help to
enhance resilience.

Element: 422.b. Deed Restrictions
Possible Points: 50 points for the element.
Learn from the experiences of two communities that were successful in earning credit for this CRS
element! Check out the Success Stories for Kitty Hawk, NC and Palm Beach County, FL.
Purpose of Element: Local officials and private landowners have the power to change how their land is
used. For example, an area that is currently zoned as open space could be re-zoned as residential
housing if the pressure to develop is high. Similarly, a private landowner could sell their hunting lands to
a developer who subdivides this land for new development to occur. Growth of this nature is common in
communities that are expanding. As available land becomes more scarce communities may be pressured
to develop less-desirable areas. Sometimes this results in subdividing or developing lands within the
floodplain that were previously preserved as open space or used as parks.
The purpose of this element is to reward communities that place legal restrictions on parcels of open
space within the floodplain that permanently prevent these areas from being developed. Placing
permanent restrictions on the types of development that can occur within the floodplain is critical to the
protection of existing open spaces, and can help to ease the pressure to develop these areas. These
legal restrictions may be a conservation easement or another type of legal document that is tied to the
deed of the parcel. For more information see pages 420-12 - 420-14 of the CRS Coordinator's Manual.
Impact Adjustment: Yes. The impact adjustment for deed restrictions is calculated by taking the ratio
between the area of the regulatory floodplain that is preserved as open space and protected by a deed
restriction to the total area of the SFHA. These areas must also be mapped on the impact adjustment
map that is prepared for this activity. See page 420-13 of the CRS Coordinator's Manual for more
information.
Potential to Double Count Credit: Yes. Areas that qualify for deed restrictions credit by definition also
qualify for credit under element 422.a. Open Space Preservation, and may also qualify for credit under
other elements for activity 420. These include element 422.c. Natural Functions Open Space, 422.d.
Special Flood-Related Hazards Open Space, 422.e. Coastal Erosion Open Space and 422.g. Natural
Shoreline Protection.
Degree of Difficulty - Documentation: Low. Obtaining credit for this element requires a community to
simply document where their deed restricted open spaces are within the floodplain and their ISO/CRS
Specialist with copies of creditable deed restrictions. These tasks can be completed easily with the help
of a GIS professional and through a review of the community's records or by working with private
landowners to document easements or other creditable deed restrictions.
That said, in communities that have high numbers of parcels to document, the time spent on creating
this documentation may outweigh the benefits of earning credit for this element because it is only
worth 50 credits. As a result, many communities do not pursue credit for this element despite having
creditable areas within their jurisdiction.
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Degree of Difficulty - Implementation: High. In order to get credit for this element a legal restriction
must be imposed on parcels within the floodplain that are already preserved as open space. The deed
restrictions that communities receive credit for do not need to be universally adopted nor do they need
to be mandated. One possible strategy for earning credit under this element would be to encourage
private landowners and public agencies to voluntarily place deed restrictions or conservation easements
on their property. For example, some private landowners may willingly relinquish the right to develop
their land if they are educated on the benefits of conserving floodplain ecosystems. In addition, a
community could work with their parks department to identify park lands that intersect the regulatory
floodplain and place deed restrictions on these existing park lands to ensure they remain park land into
perpetuity.
While it is not conceptually difficult to encourage a landowner to place a deed restriction on their
property, the actual negotiations and legal work that is needed in order to implement the restriction can
be time consuming and expensive. Given that this element is only worth 50 credits, communities should
carefully consider whether or not it is in their best interest to pursue additional credit under this
element.
Tips for Success:
1. Work with local land trusts and private landowners to identify properties that are already deed
restricted and acquire the required documentation.
2. Collecting the paperwork needed to take credit for deed-restricted properties may be easy, but
lobbying landowners to place deed restrictions on their property will take time and effort.
Carefully consider whether or not it is in your community's best interest to pursue additional
credit under this element.
Co-benefits Associated with this Element: When floodplains are maintained as open space, they
provide many ecosystems services. Most relevant to the CRS program is that floodplains store and
convey floodwaters. Protection of open space in the floodplain prevents damage to structures because
it essentially ensures that the land is kept free of development. As a result, when flooding does occur,
adverse impacts are limited because floodplains are allowed to function as they would have in nature.
The primary benefit of this element is that through deed restrictions, these lands are protected into
perpetuity. Meaning they will be preserved as open space and therefore provide the aforementioned
benefits forever.

Element: 422.c. Natural Functions Open Space (NFOS)
Possible Points: 350 points for the element.
Learn from the experiences of two communities that were successful in earning credit for this CRS
element! Check out the success stories for Bellevue, WA and Collier County, FL.
Purpose of Element: The purpose of this element is to reward communities that have taken action to
protect and/or restore open spaces within the floodplain to their natural condition. Specifically, credit is
granted for communities that have preserved open spaces in the floodplain that are either in their
natural condition (meaning they have never been built on, graded, filled, or otherwise developed) or
have restored and preserved areas that were previously developed to their pre-development conditions.
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There are four sub-elements associated with this element. Each is intended to reward communities for
engaging in specific behaviors that are associated with the protection and restoration of the natural and
beneficial functions of floodplains. Simply documenting that there are pristine areas in a community's
floodplain that are being protected or restored can earn communities up to 190 points.
In order to earn additional points, several additional actions must be taken:
1. Identifying NFOS areas (generally) in the community's Natural Floodplain Functions Protection
Plan,
2. Having parcels that are designated as critical habitat for threatened or endangered species, and
3. Having parcels within a designated open space corridor a term which the CRS defines as
"property [that] has been identified for its corridor or network value in an approved plan" or
connected network of "wetlands, woodlands, wildlife habitats, wilderness, and other areas that
support native species, maintain natural ecological processes, and sustain air and water
resources." One example of a plan that a community could receive credit for is Boulder,
Colorado's Greenways Master Plan (City of Boulder, 2011).
For more detailed descriptions of the requirements of this element and its sub-elements see pages 42014 - 420-18 of the CRS Coordinator’s Manual.
Impact Adjustment: Yes. Credit for each sub-element is calculated by taking the ratio of area that
qualifies for each sub-element to the total area of the Special Flood Hazard Area (SFHA). As a result,
each sub-element that a community is receiving credit for may have a different impact adjustment ratio.
One critical factor to note is that no impact adjustment ratio for any sub-element may exceed the
impact adjustment ratio calculated for element 422.a. Open Space Preservation (OSP). For more
information see page 420-17 of the CRS Coordinator's Manual.
Potential to Double Count Credit: Yes. Areas that qualify for NFOS credit by definition also qualify for
OSP credit, and may also qualify for credit under other sub-elements for activity 420. These include
element 422.b. Deed Restrictions, 422.d. Special Flood-Related Hazards Open Space, 422.e. Coastal
Erosion Open Space, and 422.h. Natural Shoreline Protection.
Degree of Difficulty - Documentation: Medium. To earn credit for this element, communities must have
a qualified professional document the natural and beneficial floodplain functions provided by each
property that NFOS credit is being claimed for and map these areas. While many communities have
areas that qualify for NFOS credit preserved already, filling out and organizing the required paperwork in
order to document the credit could be time intensive, especially for communities that cover a large
geographic area. This could require the community to hire additional personnel to assist with initial site
assessments if the community does not have an individual with the appropriate qualifications on staff
already. That said, once a community has properly documented all of the areas that qualify for NFOS
credit, this documentation can be reused for future verification visits as long as a mapping change has
not occurred.
Degree of Difficulty - Implementation: Medium. Communities that are seeking to earn additional credit
for this CRS element do not necessarily need to acquire additional land. Rather, an existing park could be
restored to its pre-development condition. That said, restoration initiatives can be both time consuming
and expensive to implement. This could be a potential barrier to implementation for some communities.
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Tips for Success:
1. Reports or management plans (ex: habitat conservation plans, green infrastructure plans, etc.)
that apply to a property that a community is seeking NFOS credit serve as documentation of its
natural and beneficial functions. Communities should leverage existing plans and reports
whenever possible to reduce the effort associated with assembling the required documentation
for this element.
2. Take credit for privately held lands, nature preserves, and state and county parks that are within
your community's jurisdiction. Communities do not need to own the land in order to receive CRS
credit for the natural and beneficial functions that it provides.
Co-benefits Associated with this Element: In general, floodplains have many natural and beneficial
functions like helping to attenuate flooding, reducing the velocity of flood flows, reducing the amount of
sediment and nutrients entering a water body, promoting groundwater recharge, enhancing
biodiversity, and providing habitat for waterfowl, as well as threatened and endangered species (Wright,
2007; Task Force on the Natural and Beneficial Functions of Floodplains, 2002). Floodplains are also
functional natural areas people can visit in order to reconnect with nature and enhance their physical
and mental health (Kondo et al., 2015).

Element: 422.d. Special Flood Related Hazards Open Space (SHOS)
Possible Points: 150 points for the element.
Purpose of Element: Some communities are subject to additional natural hazards that exacerbate the
effects of or cause flooding. For example, coastal communities in the Pacific Northwest region, central
and southern California, Alaska, Hawaii, and the South Pacific are vulnerable to tsunamis. Inland
communities can also be vulnerable to flood-related hazards like ice jams, mudflows and land
subsidence. In communities subject to special flood-related hazards, open space preservation can be a
vital tool for preventing future flood damage. The CRS rewards communities that preserve areas subject
to flood-related hazards as open space. In the table below is the full list of hazards credited under this
CRS element.
Communities rarely receive credit for preserving open spaces that are impacted by hazards other than
channel migration. As a result, this element profile will limit its discussion to the requirements and
benefits of this element as they pertain to channel migration. For more information, reference page
420-19 of the CRS Coordinator’s Manual.
Special Flood-Related
Hazard

Hazard Definition and Associated Vulnerabilities

Tsunamis

A Tsunami is defined as "set of ocean waves caused by any large, abrupt
disturbance of the sea surface" ("The Tsunami Story," n.d.). Typically this so
called "abrupt disruption" is caused by powerful earthquakes. The major
risks associated with tsunamis include loss of life and property due to
magnitude and strength of its waves.
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Ice Jam Flooding

Ice jams occur when the water level within a completely or partially frozen
river or stream rises and breaks up the ice, creating an ice floe that piles up
behind a blockage, and subsequently damming the channel (Perry, 2000).
The movement of ice floes can damage channel-adjacent structures. Ice
jams can also result in or exacerbate upstream flooding (Perry, 2000).

Closed Basin Lake
Flooding

Lakes levels in lakes without outlets can change rapidly and remain
elevated for extended periods of time causing localized flooding.

Mudflows

Mudflows are "are rivers of rock, earth and other debris saturated with
water. They occur when water rapidly accumulates in the ground, such as
during heavy rainfall or rapid snowmelt, changing the earth into a flowing
river of mud" ("Landslides & Debris Flow," n.d.; FEMA, 2013). Mudflows
move rapidly and can travel several miles from their sources. Loss of life
and property are the most common risks associated with mudflows, which
can pick up large objects such as trees and cars if they have enough energy
(FEMA, 2013).

Land
Subsidence/Sinkholes

Sporadic (sinkholes) or gradual collapse of the land surface as a result of
the "subsurface movement of earth materials" (Galloway, Jones and
Ingebritsen, 2000. A report by the USGS estimates 80% of the identified
land subsidence in the U.S. is caused by humans (Galloway, Jones and
Ingebritsen, 2000; Galloway, Jones and Ingebritsen, 1999). Land subsidence
can increase flood risk especially in low-lying areas. In coastal communities,
land subsidence can exacerbate the effects of sea level rise. While in
riverine areas, land subsidence can "alter the topographic gradient that
drives the flow of the river," which can contribute to flooding (Eggleston
and Pope, 2013).

Alluvial Fan Flooding

Alluvial fans are commonly found in the western, mountainous region of
the U.S. (Conrad et al., 2012). These geologic formations are formed when
floodwaters move through steep canyon channels picking debris along the
way (Conrad et al., 2012). When these channels open up and spread out,
the water within them spreads out in a fan-like fashion, dropping the
debris it was carrying along the way (Conrad et al., 2012; USGS, 2016).
Alluvial fan flooding can be very powerful and is associated with erosion,
scour, channel migration and debris and mudflows (Conrad et al., 2012).
Loss of life and property are the greatest risks to fan-adjacent
communities.
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Stream Channel
Channel migration is a by-product of two inherently linked in-stream
Migration, Erosion and processes: erosion and deposition. Rivers and streams are constantly
Deposition
moving sediment. Areas in which sediment from the streambed and
channel walls is lost are said to be eroding. Conversely, areas of the stream
in which sediment is accumulating are said to be subject to deposition.
Over time this movement of sediment can cause the channel to migrate
laterally (Legg and Olson, 2014; "Stream channel migration zones," n.d.).
Channel migration can occur very slowly or abruptly (Legg and Olson, 2014;
"Stream channel migration zones," n.d.). Migrating channels can damage
adjacent structures and put their owners at risk.

Impact Adjustment: Yes. The impact adjustment for this element is calculated by taking the ratio of the
area of land that is prone to one of the above listed special flood-related hazards to the area of the
Special Flood Hazard Area. For specific information on how to calculate the impact adjustment for this
element, reference the CRS Coordinator’s Manual.
Potential to Double Count Credit: Yes. Areas that qualify for SHOS credit are also eligible for element
422.a. Open Space Preservation, 422.b. Deed Restrictions, and 422.c. Natural Functions Open Space
credit as long as they are within the regulatory floodplain.
Degree of Difficulty - Documentation: Low. The required documentation for this element is minimal. A
community must assemble copies of some of its ordinances, create an impact adjustment map of areas
that are vulnerable to special flood-related hazards, and provide evidence that credited areas meet the
requirements of element 422.a. Open Space Preservation.
Degree of Difficulty - Implementation: High. In order to obtain credit for this element a community
must develop and adopt a map designating the channel migration zone that will be protected as open
space. Often times a licensed geologist, surveyor or engineer with experience in hydrologic modeling is
required in order to create these maps. Many communities will not have staff capable of creating these
maps alone and as a result will need to hire a contractor to assist with this task. The amount of effort
associated with earning credit for this element is high.
Tip for Success:
1. Contact your state’s National Flood Insurance Program coordinator or floodplain manager to
determine if your state maps channel migration zones and/or other flood hazard areas. For
example, Montana has mapped several major channel migration zones (“Channel Migration
Zones,” n.d.). While other states, like Washington, have laws in place that require communities
to study channel migration zones (Legg and Olson, 2014). Because mapping channel migration
zones and other flood hazard areas are a prerequisite for earning CRS credit under this element,
communities where these maps have already been created are at a significant advantage.
Co-benefits Associated with this Element: Preserving high-risk areas as open space has several obvious
benefits like reducing loss of life, property and infrastructure when flooding occurs (Legg and Olson,
2014). Preserving land in high-risk areas can also help to protect the integrity of the physical processes
and defining characteristics of inland waterways and water bodies. For example, protecting open space
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adjacent to channels known to migrate allows rivers to function as they would have prior to
development, creates diverse habitats for fish and wildlife, improves water quality and protects the
historic floodplain of the river ("Channel Migration Easement Program," n.d.; Legg and Olson, 2014).

Element: 422.e. Coastal Erosion Open Space (CEOS)
Possible Points: 750 points for the element.
Learn from the experiences of a community that was successful in earning credit for this CRS element!
Check out the success story for Myrtle Beach, SC.
Purpose of Element: In areas that are vulnerable to coastal erosion and sea level rise, open space
preservation can be a vital tool for preventing future flood damages. As a result, the CRS rewards
communities that preserve their coastal erosion hazard area, defined by the CRS as “the area between
the current location of the community’s erosion reference feature and the projected location of that
erosion reference feature 30 to 150 years into the future,” as open space. The purpose of this element is
to reward communities that protect coastal erosion hazard areas as open space.
Credit can be earned for preserving open space in the coastal erosion hazard zone on public or private
land through the use of tools like rolling conservation easements, setbacks or land acquisition (NOAA,
2012; Titus, 2011). Regardless of how the land is protected, it must meet all of the same credit criteria as
land that is credited under element 422.a. Open Space Preservation. For more information reference
pages 420-20 - 420-21 of the CRS Coordinator’s Manual.
Impact Adjustment: Yes. The impact adjustment for this element is based on three factors. 1. The ratio
of the area of the coastal erosion hazard area to the area of the coastal erosion hazard area that
qualifies for credit. 2. The projected number of years the current erosion setback is referenced to
relative to the current year (i.e. projected year - current year). And 3. The degree to which the
community considers sea level rise in its projections.
Potential to Double Count Credit: Yes. Areas that qualify for CEOS credit that are preserved as open
space are also eligible for OSP, DR, NFOS and NSP credit.
Degree of Difficulty - Documentation: Low. The required documentation for this element includes
copies of relevant ordinances, an impact adjustment map for areas that are vulnerable to coastal
erosion, and evidence that the community meets the element prerequisites. These documents can be
assembled and/or created easily by most communities.
Degree of Difficulty - Implementation: High. In order to obtain credit for this element, a community
must receive credit for mapping coastal erosion hazard areas under element 410 Mapping for Coastal
Erosion (MCE) (FEMA, 2015). The community must also maintain data on shoreline erosion rates and
implement higher regulatory standards that prevent development seaward/lakeward of the 30-year
erosion-prone area. Creating the maps and completing the calculations required to obtain credit for
these elements can take a significant amount of expertise and time. Many communities will need to hire
a contractor to assist with this task. As a result, the amount of effort associated with earning credit for
this element is high.
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Tip for Success:
1. According to a 2012 report by the NOAA, more than 20 coastal states/territories have statemandated shoreline no-build areas (NOAA, 2012). In some cases, these state-mandated no-build
areas may be stringent enough to qualify for CEOS credit.
Co-benefits Associated with this Element: Protecting coastal floodplains as open spaces is especially
important when these areas are vulnerable to other hazards like coastal erosion and sea level rise. By
preventing development in these coastal erosion hazard areas, loss of life and property due to erosion
can be minimized or prevented altogether. Protecting open space from development preserves habitat
for fish, wildlife and fowl, and also allows beaches and marshes to migrate over time in response to sea
level rise and natural sediment transport processes. Finally, maintaining pristine coastal habitat is vital
to supporting the economy as a significant proportion of recreational and commercial fish catch in the
southeastern U.S. is comprised of fishes and shellfish that rely on coastal wetlands (Task Force on the
Natural and Beneficial Functions of Floodplains, 2002).

Element: 422.f. Open Space Incentives
Possible Points: 250 for the element.
Learn from the experiences of a community that was successful in earning credit for this CRS element!
Check out the success story for Pima County, AZ.
Purpose of Element: The purpose of this element is to reward communities that require or provide
incentives to developers that use sustainable land use planning tools to design subdivisions and keep
homes outside of the regulatory floodplain. These planning tools include, but are not limited to: Transfer
of Development Rights (TDRs), cluster development, Planned Unit Developments (PUDs), density
bonuses, and tax incentives for areas that are permanently preserved as open space. For reference, a
summary of some of these planning tools is provided below.
Regulating or providing incentives to developers who purposefully avoid placing buildings, fill, and other
encroachments in the floodplain portions of their land can be an effective way to protect the economic
viability of the land while also ensuring that future homeowners are not subject to flood damages.
Credit for this element is provided for implementing regulations that either manage development or
provide incentives that effectively keep buildings outside of the regulatory floodplain to the maximum
extent possible.
For example, 250 points can be earned if a community’s regulations require a developer to preserve all
portions of the regulatory floodplain within a subdivision as open space. Up to 150 points can be earned
if a community requires that all buildings within a subdivision be placed on existing high ground and
outside of the regulatory floodplain. One less stringent example that is worth fewer points is requiring a
developer to place all buildings on existing high ground and outside of the regulatory floodplain to the
maximum extent possible, and requiring that development within the floodplain be completed in such a
way that it minimizes its impact. Finally, a very minimal amount of credit can be earned by communities
that recommend maintaining undeveloped areas in the regulatory floodplain as open space or lowdensity development in their land use plans. For more information see pages 420-21 – 420-28 of the CRS
Coordinator’s Manual.
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Summary of Some Credited Planning Tools:
Cluster Development - a site planning tool, which groups residential developments together on smaller
lots thereby and leaving the remaining land as open space that can be used for other purposes like
recreation or habitat protections. Cluster development can be implemented in a number of different
ways. One approach is to make cluster development mandatory (Ohm, 1999). In this case, a parcel of
land would have a fixed density assigned to it with minimum lot sizes (i.e. 1-2 acres), but also require
that 50% of each lot be preserved as open space (Daniels, 2014). Another approach to implementing
cluster development is to make it a voluntary option with an incentive associated with implementation
(Ohm, 1999). In this case, a zoning ordinance may omit requiring a minimum lot size. Instead, a fixed
density would be assigned to a parcel, which can be subdivided into lots of variable shapes and sizes
(Mega et al., 1998). This allows the developer greater flexibility in the subdivision process, and allow
them to divide the land in ways that avoid areas that are unfit to develop, like floodplains (Mega,
Lukermann and Sykes 1998; Ohm, 1999). In order to encourage developers to consider this option,
communities may include an incentive associated with implementing cluster development. For example,
a community could increase the housing density allowed on the parcel (Ohm, 1999). This density bonus
allows the developer to plat more lots on the development site, in exchange for clustering development
(Ohm, 1999). An example of what cluster development looks like in comparison to a more traditional
approach is pictured below.
Transfer of Development Rights - This market based tool allows communities to move development
potential from one parcel of land to another based on their characteristics. To establish a market for
development rights, the community in question must first establish areas that it wants to protect and
designate areas for growth (Daniels, 2014). Areas that the community aims to protect are zoned such
that development is limited, and are called sending districts (Daniels, 2014). Within sending districts,
landowners are granted development credits, which can be sold in the TDR market to private entities.
Areas that are designated for growth are called receiving districts (Daniels, 2014). If a developer would
like to develop a parcel within the receiving district at a higher density than would otherwise be allowed,
the developer must purchase development credits from landowners in the community’s sending district
(Daniels, 2014). It is in this way that landowners in sending districts are compensated for the restrictions
placed on their rights to develop by the community (Daniels, 2014). Locally, the price for development
credits is set by the parties involved in the transaction.
Planned Unit Development - A type of development and regulatory process in which a large
development, sometimes consisting of housing units and amenities like shopping areas, is planned and
implemented cohesively (Miskowiak and Stoll, 2005; Ohm, 1999). The benefit of creating an entire
cohesive development in this way is that it is a more efficient way to develop or redevelop areas of the
community compared to creating several smaller sprawling subdivisions (Miskowiak and Stoll, 2005).
Planned Unit Developments (PUDs) are established by the community’s zoning ordinances. PUD zones
are not typically mapped, as they are commonly considered a special type of zone called a floating zone
(Miskowiak and Stoll, 2005). Floating zones are named as such because they do not have a specific
geography to which they apply. Typically the PUD zoning ordinance would describe areas which could be
subject to this type of development but the rules and requirements of that ordinance do not go into
effect until a project is proposed. The PUD zoning ordinance can include requirements for clustering
buildings, provision of open space, and even ensuring the commercial and residential land uses are
mixed (Ohm, 1999; Miskowiak and Stoll, 2005). In general, PUDs are thought to be more flexible than
traditional zoning ordinances, but their success depends on the developer and community planning
official’s willingness to be flexible in the PUD design process (Miskowiak and Stoll, 2005; Daniels, 2014;
Ohm et al., 2002; Ohm, 1999).
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Impact Adjustment: Yes. The impact adjustment is calculated by taking the ratio of the area covered by
an open space incentive regulation to the total area of the SFHA. For more information see pages 420-25
– 420-27 of the CRS Coordinator’s Manual.
Potential to Double Count Credit: Yes. Areas that are credited for open space incentives may also
receive credit under other elements of the CRS like that impact areas that are subject to development
like elements 422.g. Low-Density Zoning (LZ) or 432.a. Development Limitations (DL). Additional credit
could also be granted for element 422.h. Natural Shoreline Protection (NSP).
Degree of Difficulty - Documentation: Low. A community that already has regulations in place that
qualify for open space incentives has little to do beyond mapping the areas that are subject to these
regulations and providing copies of the required documentation to their ISO/CRS Specialist.
Communities that do not have access to GIS may be challenged due to the mapping requirements
associated with this element.
Degree of Difficulty - Implementation: Medium. Communities that are seeking to implement or alter
their floodplain management regulations, subdivision regulations, or zoning ordinances in order to
permit TDRs, PUDs, and cluster development may be challenged by this element. This is because
integrating these planning tools into the communities’ ordinances and implementing them with
developers requires expertise. In addition, a significant amount of time and effort will need to be
dedicated in order to implement these changes.
Tips for Success:
1. If your community does not have staff with expertise in implementing these planning tools,
reach out to other municipalities for help! A CRS Users Group could be a good place to start your
search.
2. The use of cluster development and PUD techniques can result in the creation of new public
lands. If your community is not able to maintain additional public lands or these areas are
unsuitable for public use, consider donating these areas to local Land Trusts (Ohm, 1999).
Co-benefits Associated with this Element: The main benefit associated with this element is that the
regulations or planning approaches promoted by it minimize the impact of development in the
regulatory floodplain. This is because placing structures on high ground, clustering buildings in areas
that are outside of the floodplain, and/or prohibiting buildings from being constructed in the regulatory
floodplain all together maintains the capacity of the floodplain to store and convey flood waters.
This CRS element also has several co-benefits associated with implementation. By minimizing
development within the regulatory floodplain critical fish and wildlife habitat is preserved. In addition,
development techniques like clustering result in the creation of greater amounts of open space
compared to conventional development (Mega et al., 1998). These open spaces can be used for
recreational trails, playgrounds, or sport fields, which can be enjoyed by the surrounding community
(Mega et al., 1998). Finally, the use of some of these planning approaches can save communities money
because they allow development to occur in a more compact manner, which can result in lower service
and maintenance costs (Ohm, 1999; Miskowiak and Stoll, 2005).
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Element 422.g. Low-Density Zoning (LZ)
Possible Points: 600 points for the element.
Learn from the experiences of a community that was successful in earning credit for this CRS element!
Check out the success story for Pierce County, WA.
Purpose of Element: The purpose of this element is to reward communities that ensure that the
floodplain is developed minimally through low density zoning. Implementing zoning ordinances that
allow development to occur only in low densities within the floodplain results in fewer structures being
constructed and greater amounts of preserved open space. As a result, flood risk is substantially lower in
these areas relative to those that are zoned at higher densities. The minimum lot size required to qualify
for low density zoning credit is 5 acres. For more information, see pages 420-28 - 420-30 of the CRS
Coordinator’s Manual.
Impact Adjustment: Credit is adjusted based upon the ratio of area zoned for low density within the
entire regulatory floodplain in comparison to the SFHA. For more information, see page 420-29 of the
CRS Coordinator’s Manual.
Potential to Double Count Credit: Areas that are subject to low-density zoning could also be eligible for
credit under element 422.f. Open Space Incentives (OSI) and element 432.a. Development Limitations
(DL) if appropriate regulations are in place.
Degree of Difficulty - Documentation: Low. Getting credit this element only requires communities to
create an impact adjustment map and to obtain copies of relevant zoning ordinances.
Degree of Difficulty - Implementation: Low. Many of the communities that earn CRS credit for this
element are rural in nature, and as a result, are already zoned at low densities.
Tip for Success:
1. Many counties sparsely populated or have a substantial proportion of their area dedicated
agricultural production receive credit for this CRS element because they are already zoned at
low densities. If your community has these characteristics, consider pursuing CRS credit for this
element.
Co-benefits Associated with this Element: The primary benefit of this CRS element is that low-density
zoning results in fewer people living and working in the floodplain. This reduces flood risk because there
are fewer structures in the floodplain. In addition, areas zoned at low densities provide many
environmental co-benefits. For example, low-density zoning results in larger quantities of open space
being preserved. As a result, habitat for wildlife is maintained. Finally, in agricultural areas low density
zoning can also help protect prime farmland from future development.

Element: 422.h. Natural Shoreline Protection (NSP)
Possible Points: 120 points for the element.
Purpose of Element: The purpose of this element is to reward communities that protect or restore
shorelines and channels to their natural condition, and allow shorelines to move as they would have in
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their predevelopment condition. Communities that receive credit for this element do so by banning the
use of shoreline armoring structures like riprap, bulkheads, jetties, groins, and gabions. Preserving
natural shorelines and channels is essential to maintaining the health of floodplain ecosystems along
rivers and around lakes and other water bodies. Natural shorelines and channels provide critical aquatic
and riparian habitat for fish, fowl, and other wildlife that depend on these areas for their survival.
Natural shorelines and channels are also critical sources of sand and sediments which, when washed
into waterways, are deposited downstream. For more information, see pages 420-30 - 420-33 of the CRS
Coordinator’s Manual.
Impact Adjustment: Yes. The impact adjustment for this element is calculated by taking the ratio of
miles of shoreline in the community that are protected or restored to their natural condition to total
miles of shoreline in the community. Total miles of shoreline in the community includes man-made
drainage ditches and channels, as well as channels, ditches, and shorelines that have been armored. This
impact adjustment must be calculated and mapped. For more information see pages 420-31 - 420-32 of
the CRS Coordinator’s Manual. Note that if less than 10% of a community’s shorelines have been
preserved or restored to their natural condition, a default impact adjustment ratio of 0.1 should be used
by the community.
Potential to Double Count Credit: None.
Degree of Difficulty - Documentation: Low. The documentation required for this element includes an
impact adjustment map, copies of relevant community ordinances, and/or records of a project or
program that restored some of community’s shorelines to their natural condition and an ordinance,
policy or a plan that protects this restored shoreline from armoring into the future.
Degree of Difficulty - Implementation: Medium. If a community is looking to increase their credit for
this element, they may face opposition from developers and shoreline property owners who would like
to alter the shoreline on their property. For example, a property owner may want to prevent shoreline
erosion by placing riprap or a bulkhead along the shore. While this is a seemingly minor alteration, it has
the power to impact naturally occurring processes like erosion and sedimentation, and is associated
with loss of beaches and nearshore habitat in coastal areas. Educating developers and property owners
on best practices for strengthening shorelines while allowing them to remain in their natural condition
could help to overcome this barrier.
Co-benefits Associated with this Element: Natural shorelines and channels provide several co-benefits
including flood risk reduction. A recent study by Narayan et al. 2016 found that nearshore coastal
habitats like salt marshes, coral reefs, mangroves, and seagrass beds reduced wave heights by 35-71%,
thereby protecting the shoreline from the erosive energy of waves. These naturally occurring habitats
are also critical to the health of fish and wildlife (Narayan et al. 2016). Furthermore, for coastal
communities, these habitats can be celebrated recreation areas or areas of cultural significance
(Narayan et al. 2016). Protection of shorelines in their natural condition, as a result is vital for many
coastal communities to ensure they have a viable beach in the future.
In riverine areas, allowing channels to exist in their natural condition is essential to the health of rivers
and streams. Natural channels provide a wide range of habitats for aquatic organisms and enhance
biodiversity (Task Force on the Natural and Beneficial Functions of Floodplains, 2002). In addition, these
channels are able to convey and deposit sediments as they would have prior to human settlement. As a
result, water moves sediment from the upper reaches of the rivers downstream, nourishing floodplains
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with nutrient rich sediments when floods occur (Task Force on the Natural and Beneficial Functions of
Floodplains, 2002). Finally both natural channels and shorelines act as critical riparian buffers which help
to prevent sediment carried by surface runoff from entering into water bodies, this can help to enhance
water quality (Task Force on the Natural and Beneficial Functions of Floodplains, 2002).

Introduction to Activity: 430 Higher Regulatory Standards
The purpose of this activity is to reward communities for the implementation of standards,
regulations and/or ordinances that require new development, redevelopment and/or substantial
improvements to be constructed in ways that are more stringent than NFIP minimum standards, or
prohibit new development all together. These so called “higher regulatory standards” protect the
natural and beneficial functions of floodplains and ensure that developed areas are resilient to future
flooding. For more information, see pages 430-1 - 430-6 of the CRS Coordinator’s Manual.

Element: 432.a. Development Limitations (DL)
Possible Points: 1,330 for the element.
Learn from the experiences of a community that was successful in earning credit for this CRS element!
Check out the success story for Pierce County, WA.
Purpose of Element: The overall goal of element 432.a. Development Limitations (DL) is to reward
communities for passing and enforcing regulations that limit development in the floodplain. This
element has four sub-elements for which credit is granted, each of these four sub-elements grant credit
for different types of restrictions on floodplain development.
1. DL1a. provides up to 280 credit points for prohibiting developers and government agencies from
placing fill in the floodplain. This applies to fill that would be placed for everything from a
private residential development to the construction of public infrastructure like roads and
bridges.
2. DL1b. provides up to 195 points for requiring developers who use fill to provide storage, which
offsets the adverse impacts of fill in the floodplain.
3. DL2. provides up 1,000 credit points for communities that prohibit the construction of all new
buildings such as commercial buildings and residences in the floodplain, and do not allow Letters
of Map Revision Based on Fill (LOMR-Fs), otherwise credit is limited to just 100 points. And,
4. DL3. provides up to 50 credit points for communities that do not allow the outdoor storage of
materials in the floodplain.
One important note regarding these sub-elements is that credit can be earned for either sub-element
DL1a. or DL1b., but not both. For more information on this element, reference pages 430-6 - 430-11 in
the CRS Coordinator’s Manual.
Impact Adjustment: Yes. The impact adjustment is calculated by taking the ratio of the land area
impacted by the communities’ creditable DL regulations (excluding areas preserved as open space)
relative to the SFHA. In addition, some sub-elements of this element only apply to undeveloped areas.
For more information, see page 430-10 of the CRS Coordinator’s Manual.
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Potential to Double Count Credit: Yes. Areas subject to development limitations may be eligible for
credit under two elements of Activity 420, Open Space Preservation, element 422.f. Open Space
Incentives and element 422.g. Low Density Zoning.
Degree of Difficulty - Documentation: Low. The only pieces of documentation that communities are
required to assemble in order to take credit for this element are an impact adjustment map, copies of
relevant ordinances, and proof that those ordinances are being enforced. For communities with access
to a GIS professional, creating and assembling the required documentation should be fairly simple.
Degree of Difficulty - Implementation: Medium. Passing regulations that limit individuals’ ability to
construct new buildings in the floodplain will require the buy-in of local officials and stakeholders. These
include members of: city council, county boards, planning commissions, the real estate and
development community, impacted residents and potentially neighborhood associations. Without their
buy-in, it is likely that the regulation will not garner enough support to be adopted.
Co-benefits Associated with this Element: Preventing development or requiring the impacts of new
development to be offset by the inclusion of flood storage can reduce loss of life and property by
preventing or holding development in the floodplain to a higher regulatory standard. By preventing
hazardous material storage in the floodplain, risk is reduced. In addition to the more obvious benefits
associated with flood risk reduction, some development limitations credited under this element protect
floodplain areas from future development. In doing this, protected areas of the floodplain are able to
function as they would in nature.
Floodplains perform functions that support healthy ecosystems. In riverine areas, floodplains provide
critical habitat for fish and wildlife, filter nutrients and other pollutants out of runoff, and replenish soilnutrients when flooding occurs (Task Force on the Natural and Beneficial Functions of Floodplains,
2002). In coastal areas, floodplains protect inland development by reducing wave energy and provide
critical habitat for estuarine and marine fisheries (Task Force on the Natural and Beneficial Functions of
Floodplains, 2002). Floodplains are also vital recreational and cultural resources, which when preserved
in their natural state can be used and enjoyed by the general public (Task Force on the Natural and
Beneficial Functions of Floodplains, 2002). Development limitations help to ensure that areas that are
currently undisturbed can remain in that condition for future generations.

Element: 432.l. Special Flood-Related Hazard Regulations (SHR)
Possible Points: 100 points for the element.
Purpose of Element: For many communities in the U.S., flooding is not the only hazard that individuals
and businesses that develop on the banks of rivers or along the coast are vulnerable to. For example,
riverine floodplains can also be areas threatened by mudflows, ice jams and channel migration. The
purpose of this element is to reward communities for implementing regulations that seek to manage
development in areas that are subject to special flood-related hazards such that their impacts are
minimized. This element has six sub-elements that are credited under the CRS program.
These sub-elements are:
1. Prohibition of buildings,
2. Ice jam regulations,
3. Closed basin lake hazard regulations,
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4. Mudflow hazard regulations,
5. Land subsidence regulations, and
6. Uncertain flow path regulations, which includes channel migration.
Each sub-element has separate requirements and credit criteria. For more information on the special
flood related hazards that are eligible for credit under this element and how they are scored, see pages
430-38 - 430-46 of the CRS Coordinator’s Manual.
For this element, credit is rarely requested for hazard regulations other than those that apply to channel
migration. As a result, this element profile will limit its discussion to the requirements of this element as
they pertain to channel migration regulations. A maximum of 80 points can be granted for managing
development in channel migration hazard zones. Credit is granted for implementing one of the three
following regulatory standards:
1. 80 points are awarded if a community completes and maps a detailed study of migration
potential, and prohibits development within this mapped area;
2. 65 points are awarded if all developments are required to be located a safe distance away from
a channel that could potentially migrate and are designed to be safe from channel migration; or
3. 40 points are awarded if a channel setback is mapped and development within that area is
prohibited until a detailed channel migration study has been completed.
Impact Adjustment: Yes. The impact adjustment for this element is calculated by taking the ratio of the
area that qualifies for Special Flood-Related Hazard Regulations credit to the area of the regulatory
floodplain.
Potential to Double Count Credit: Yes. If creditable areas are also protected through development
limitations additional credit can be claimed for element 432.a. Development Limitations. In addition, if
these areas are zoned at a low density or if conservation development techniques like cluster
development are incentivized additional credit can be claimed for elements 422.f. Open Space
Incentives and 422.g. Low Density Zoning.
Degree of Difficulty - Documentation: Low. Communities must assemble minimal amounts of
documentation for this element. The required documentation includes a copy of relevant ordinances,
proof that the community has fulfilled the prerequisites for this element, and an impact adjustment
map.
Degree of Difficulty - Implementation: High. A prerequisite for this element is earning credit for
mapping areas subject to channel migration. Oftentimes a licensed geologist, surveyor or engineer is
needed in order to create these maps. Many communities will not have staff capable of creating these
maps alone and will need to hire a contractor to assist with this task. This element also requires
communities to pass more stringent development regulations in areas that are subject to channel
migration. This could be met with resistance from the community, and the amount of effort associated
with earning credit for this element is high.
Tip for Success:
1. Contact your state’s NFIP coordinator or floodplain manager to determine if your state maps
channel migration zones and/or other flood hazard areas. For example, Montana has mapped
several major channel migration zones (“Channel Migration Zones,” n.d.). While other states,
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like Washington, have laws in place that require communities to study channel migration zones
(Legg and Olson, 2014). Because mapping channel migration zones and other flood hazard areas
is a prerequisite for earning CRS credit under this element, communities in which these maps
have already been created are at a significant advantage.
Co-benefits Associated with this Element: Managing development in channel migration zones has
several obvious benefits including reducing loss of life and property when flooding occurs. In addition,
protecting homes, business and critical facilities through more stringent development regulations is
essential to enhancing community resilience. Implementation of more stringent development
regulations in channel migrations zones can also help to protect the integrity of the physical processes
and defining characteristics of inland waterways and water bodies. For example, developing an
appropriate distance away from channels that are known to migrate allows rivers to function as they
would have prior to development, creates diverse habitats for fish and wildlife, and protects the historic
floodplain of the river ("Channel Migration Easement Program," n.d.; Legg and Olson, 2014).

Element: 432.n. Coastal Erosion Hazard Regulations (CER)
Possible Points: 370 points for the element.
Learn from the experiences of a community that was successful in earning credit for this CRS element!
Check out the success story for Sanibel, FL.
Purpose of Element: Along the United States coasts, buildings are especially vulnerable because
flooding is not the only hazard that can impact them. Erosion of the beach that separates coastal
properties from the ocean or one of the Great Lakes can also make buildings and the individuals that
own them vulnerable. Regulations that require buildings to be setback from the coast, the removal of
erosion-threatened structures, and/or prohibit the implementation of shoreline armoring like seawalls,
sandbags or revetments can help to protect future development from coastal erosion. The purpose of
this element is to reward communities for implementing regulations that seek to manage development
in areas that are subject to coastal erosion. In this case, credit is based on the magnitude of the setback
as well as the stringency of the community’s requirements for removing erosion-threatened structures.
For more information, see pages 430-48 - 430-52 of the CRS Coordinator’s Manual.
Impact Adjustment: Yes. The impact adjustment for this element is calculated by dividing the length of
community's shoreline that is subject to the coastal erosion regulations to the total length of shoreline
in the community.
Potential to Double Count Credit: None.
Degree of Difficulty - Documentation: Low. Communities must assemble minimal amounts of
documentation for this element. The required documentation includes a copy of relevant ordinances,
proof that the community has fulfilled the prerequisites for this element, an explanation of regulation
enforcement procedures, and an impact adjustment map.
Degree of Difficulty - Implementation: High. In order to obtain credit for this element a community
must receive credit for a map under element 410 Mapping for Coastal Erosion (MCE). Creating the maps
required to obtain MCE credit takes a significant amount of expertise. Many communities will not have
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staff capable of creating these maps alone and as a result will need to hire a contractor to assist with
this task. As a result, the amount of effort associated with earning credit for this element is high.
Tips for Success:
1. Mapping coastal erosion hazard areas is a prerequisite for this element and a potential barrier
to earning credit for many communities. That said, some states require that communities map
the erosion hazard area or complete the calculation required to determine if buildings are
located in these areas. If properly implemented at the local level, coastal communities in the
following states could meet the prerequisite for this CRS element: Alabama, Florida, Hawaii,
Maine, Michigan, North Carolina, Rhode Island and South Carolina. Communities in these states
should contact their state NFIP coordinator or state floodplain manager for more information.
2. Some states also have coastal setback regulations that can qualify for credit under this CRS
element. These states include Florida, Hawaii, Maine, Michigan, North Carolina, Rhode Island
and South Carolina. Coastal communities in these states should work with their ISO/CRS
coordinator to discuss what documentation they need to order to take credit for their state’s
coastal erosion regulations.
Co-benefits Associated with this Element: Managing development in areas that are vulnerable to
coastal erosion has several obvious benefits including reducing loss of life and property when flooding
occurs. Protecting homes, business and critical facilities through more stringent development
regulations and setbacks is essential to community resilience in these highly vulnerable areas. The
implementation of coastal erosion regulations can also have benefits for the environment. For example,
implementing a coastal setback and/or preventing the implementation of shoreline armoring devices
like jetties and breakwaters can help to maintain the natural flow of sediment. In doing this, down drift
beaches that provide wildlife with habitat and people with recreational opportunities are preserved.

Introduction to Activity 440: Flood Data Maintenance
Maps are vital tools that help inform decision making. But maps are only as good as the data used to
prepare them. Outdated maps and data that no longer reflect the nature of flooding and other
natural hazards like coastal erosion, can limit the utility of these resources and ultimately, hinder their
ability to inform decision making. The purpose of this activity is to encourage communities that make
data used to develop or inform floodplain management activities like planning, regulation
development or insurance rating more “accessible, current, useful and/or accurate.” For more
information, see pages 440-1 - 440-3 of the CRS Coordinator’s Manual.

Element 442.d. Erosion Data Maintenance (EDM)
Possible Points: 20 points for the element.
Purpose of the Element: To reward communities that update the coastal erosion rates and regulatory
maps at least every five years. Communities vulnerable to coastal erosion need accurate data in order to
predict where and how quickly erosion is occurring. These data on erosion rates can be leveraged by
communities in order to prioritize coastal areas for protection, restoration or development. For more
information, see pages 440-13 - 440-14 of the CRS Coordinator’s Manual.
Potential to Double Count Credit: None.
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Impact Adjustment: None.
Degree of Difficulty - Documentation: Low. The documentation required for this element is minimal.
Communities must provide their ISO/CRS specialist with a description of how mapped erosion rates or
regulatory maps are updated as well as a certification that these rates/maps are updated at least every
five years.
Degree of Difficulty - Implementation: Medium. In order to earn credit for this element, aerial
photographs must be taken or reference marks evaluated every five years in order to estimate coastal
erosion rates for a community. Many communities will not have the capacity to complete these tasks on
their own, and will need to hire contractors or rely on the state to complete them. As a result,
maintaining coastal erosion data can be a time consuming and expensive endeavor.
Tip for Success:
1. As of October 2016, only 42 communities are earning credit for this element. Most are located
in states like North Carolina and Florida, which have state-run erosion data maintenance
programs (“Oceanfront Construction Setback & Erosion Rates,” n.d.; “Coastal Construction
Control Line Program,” n.d.). Communities in these states should reach out to their NFIP
coordinator or floodplain manager for more information on state erosion data maintenance.
Co-benefits Associated with this Element: When communities’ erosion data are updated on a regular
basis, they can make informed decisions about what areas to preserve and what areas to develop. They
can also ensure their regulatory maps and erosion rates are up to date.

Introduction to Activity: 450 Stormwater Management
The purpose of this activity is to prevent future development from adversely impacting downstream
flooding and water quality. To achieve this end, the CRS program rewards communities for
managing/regulating stormwater in ways that limit its contribution to flooding and for ensuring that
the stormwater that does reach a community’s waterways will not degrade its quality. For more
information, reference pages 450-1 - 450-3 of the CRS Coordinator’s Manual.

Element 452.a. Stormwater Management Regulations (SMR)
Possible Points: 380 points for the element.
Learn from the experiences of a community that was successful in earning credit for this CRS element!
Check out the success story for Louisville-Jefferson County, KY.
Purpose of Element: Development is inevitable. As populations grow and change, additional space is
needed to house, employ and provide services to members of the community. Development is typically
associated with an increase in impervious surfaces. The expansion of these areas can increase the total
volume of runoff entering into a community’s stormwater infrastructure, rivers, lakes and streams. The
purpose of this element is to reward communities for implementing regulations that require developers
to manage stormwater runoff from new developments onsite such that increases in the frequency and
severity of flooding are prevented.
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In general, several types of stormwater infrastructure can be used to reduce runoff created by new
development. Stormwater detention ponds, stormwater retention ponds and site-scale green
infrastructure (i.e. bioswales, pervious pavers, rain gardens and vegetated ponds) can all be
implemented to reduce runoff volumes and peak flow rates. For more information on green
infrastructure techniques that could be used, reference the U.S. EPA’s Green Infrastructure webpage
(“Green Infrastructure,” 2017). Users can find state-by-state design manuals, information on operations
and maintenance, introductory, intermediate, and advanced modeling tools and funding opportunities
(“Green Infrastructure,” 2017).
Communities are credited based on their performance in four sub-elements, which reward them for:
1. Clearly stating the size and type of development that is regulated (SZ),
2. Specifying the design storm(s) that the community requires developers to use when they model
pre- and post-development peak flow rates and volumes (DS),
3. Requiring low impact development techniques to be used to meet the requirements of DS (LID),
and
4. Having the authority to require the owners of private stormwater management infrastructure to
properly maintain their facilities (PUB).
The stricter the regulations are, the more credit a community can receive. For example, in order to
receive full credit for the first two sub-elements, all development must be subject to stormwater
management regulations, and the 100-year storm must be used in the design process in order to ensure
that pre- and post-development peak-flow rates and runoff volumes are equal at the very least. For
more information, see pages 450-4 - 450-13 of the CRS Coordinator’s Manual.
Impact Adjustment: The impact adjustment for this element is calculated by taking the ratio of area of
all watersheds that contribute flow to the community to the area of the watersheds that are subject to
the community’s stormwater management regulations or the regulations of another community in the
watershed.
Under several circumstances, portions of these watersheds can be excluded from impact adjustment
calculations. First, if the area of the watershed is 50 square miles or greater at the point where it enters
the community’s jurisdiction, the area of the watershed upstream of the community can be excluded
from impact adjustment calculations. Second, if an upstream flood control structure effectively reduces
the size of the watershed by controlling the base flood, these areas can be excluded from impact
adjustment calculations. Examples of a flood control structure that would qualify for this criterion
include dams and flood control reservoirs like the Elmhurst Quarry. Third, areas that are unlikely to be
developed like national and state parks and forests or large tracts of privately-held land that are enrolled
in conservation easements or have otherwise been dedicated as open space can be excluded from
impact adjustment calculations.
One additional critical factor that should be taken into account is that a community can count areas
outside of its jurisdiction in their calculation of the total area that is impacted by its stormwater
management regulations if it is able to demonstrate other communities in the upper reaches of the
watershed have implemented creditable stormwater management regulations and watershed
management programs. For more information, see pages 450-11 - 450-12 of the CRS Coordinator’s
Manual.
Potential to Double Count Credit: None.
49

Degree of Difficulty - Documentation: Medium. The documentation requirements for this element are
minimal. In order to take credit for this element communities must provide their ISO/CRS coordinator
with copies of relevant ordinances, permits that demonstrate that the community’s stormwater
management regulations are being enforced, a copy of the community’s impact adjustment map, and
other relevant materials. That said, communities without access to a staff person or a contractor with
the GIS expertise necessary to complete the impact adjustment calculations and mapping for this CRS
element, may have limited credit earning potential. The CRS does have a minimum impact adjustment
value of 0.15 that can be used. The community could also produce an estimate, but their ISO/CRS
technical reviewer must agree with said estimation for it to be used in credit calculations. See page 45013 of the CRS Coordinator’s Manual for more information.
Degree of Difficulty - Implementation: Medium. Implementation and enforcement of stormwater
management regulations will require a community to have a professional engineer on staff or on
contract to assist with enforcement and permitting. The adoption of creditable stormwater
management regulations could also be met with opposition from community members. As a result, the
degree of difficulty associated with implementing this CRS element is medium.
Tips for Success:
1. Wisconsin Sea Grant has created a publication aimed at helping communities to evaluate their
codes and update them in ways that facilitate the use of green infrastructure (Morgan and
Hinds, 2017). Communities interested in implementing stormwater management regulations
can use this guide to evaluate their existing codes, and identify key places where changes can be
made in order to encourage the use of green infrastructure.
2. Visit neighboring communities that already have experience implementing this CRS element or a
similar initiative. Learning from the experiences of others can help communities avoid pitfalls
and make informed decisions.
Co-benefits Associated with this Element: The most obvious benefit associated with this element is
flood risk reduction. Requiring all new development include some kind of on-site mechanism to mitigate
its impact on the rate and/or volume of stormwater runoff can help ensure new developments do not
significantly impact flood risk.
The benefits associated with the implementation of these regulations go far beyond just flood control.
Communities that require low-impact development to be implemented increase infiltration within the
community. This can lead to reduced runoff volumes, slower runoff velocities and increased
groundwater recharge. In addition, low-impact development can reduce the amount of pollutants that
make it into receiving waterbodies, meaning high-quality aquatic habitat can be maintained. Vegetated
detention ponds are also sometimes used as playing fields for local sporting events. Implementing multifunctional stormwater infrastructure like this can increase recreational opportunities for the community.

Element 452.b. Watershed Master Plan (WMP)
Possible Points: 315 points for the element.
Purpose of Element: According to the CRS Coordinator's Manual, “the objective of watershed master
planning is to provide the communities within a watershed with a tool they can use to make decisions
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that will reduce the increased flooding from development on a watershed-wide basis.” Successful
watershed master plans:
1. Evaluate the watershed’s runoff response from design storms of various magnitudes and
durations under current and predicted future conditions,
2. Assess the impacts of sea level rise and climate change,
3. Identify wetlands and other natural areas throughout the watershed,
4. Protect natural channels,
5. Implement regulatory standards for new development such that peak flows and volumes are
sufficiently controlled,
6. Include specific mitigation recommendations that should be implemented in order to ensure
that communities are resilient in the future, and
7. Have a dedicated funding source like a stormwater utility in place in order to implement the
mitigation strategies recommended by the plan.
For more information on the CRS program’s requirements for watershed master planning, reference
pages 450-14 - 450-18 of the CRS Coordinator’s Manual.
Impact Adjustment: Yes. The impact adjustment for this element is calculated by taking the ratio of the
area addressed by the watershed master plan to the area of the watersheds that drain to water bodies
that pass through or are located in the community in question. This impact adjustment calculation must
be accompanied by a watershed impact adjustment map that includes data from element 452.a.
Stormwater Management Regulations as well as data from this element. In general, all watersheds that
drain to a waterbody within or through community limits are included on this watershed map. If a
watershed exceeds 50 square miles in size at the point at which it enters the community's jurisdiction,
then the community can choose to exclude the upstream portion of the watershed from their
calculations of the total watershed area for the community. Areas of the watershed that will not be
developed like state or federal parklands and preserves may also be excluded from calculations of the
total watershed area. Special adjustments to the total watershed area can also be made if a flood
control structure is impacting the contribution of upstream portions of the watershed. Consult with your
ISO/CRS specialist to determine if this applies to your community.
Potential to Double Count Credit: None.
Degree of Difficulty - Documentation: Medium. There is a large amount of documentation that must be
assembled in order to take credit for this element. In addition, the impact adjustment map communities
must create requires a large amount of data and some GIS expertise.
Degree of Difficulty - Implementation: High. If parts of the watershed are outside the community’s
jurisdiction coordination with the other communities is required. In addition, hydrologic modeling is
required to determine the present and future runoff conditions. Not all communities will have an
individual on staff that is capable of completing this kind of modeling, and as a result will need to hire a
contractor. To earn credit for this CRS element, communities must adopt regulatory standards that, at
the very least, are creditable under element 452.a. Stormwater Management Regulations, require that
runoff from all storms up to and including the 25-year event be managed, and ensure that future peak
flows do not increase over current rates. In addition, some coastal communities are required to evaluate
the effects of sea level rise. The implementation of these regulatory standards could be met with
opposition in some communities. As a result, the degree of difficulty associated with implementing this
CRS element is high.
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Tip for Success:
1. One strategy for reducing the effort associated with implementing this CRS element is working
with neighboring communities that share watersheds. Working with other communities can
help to maximize credits for the CRS element because of the way the impact adjustment is
calculated. In addition, by working with neighboring communities, the cost associated with
completing the hydrologic modeling necessary to earn credit for this element could be split.
Co-benefits Associated with this Element: While creating a WMP may be difficult, the benefits are
great. A WMP is more comprehensive than a stormwater runoff plan. Using watershed master plans can
help communities reduce the possibility of flooding within entire watershed. A WMP that bans shoreline
hardening, requires the use of green infrastructure, and encourages the protection of floodplains or
upland wetlands for stormwater conveyance or storage will also provide increased habitat for wildlife
and improve water quality. Finally, the creation of a watershed master plan can help communities plan
for the predicted impacts of sea level rise, which enhances the resilience of the community in the long
run.

Element 452.c. Erosion and Sediment Control Regulations (ESC)
Possible Points: 40 points for the element.
Learn from the experiences of a community that was successful in earning credit for this CRS element!
Check out the success story for Louisville-Jefferson County, KY.
Purpose of Element: When development occurs, land is inevitably disturbed. Whether that is through
the physical removal of earth for the purpose of placing a new structure or if it is a product of heavy
construction equipment driving over an unpaved surface, these areas of disturbed land are much more
susceptible to erosion. While construction sites make up a very small proportion of the total land area of
the United States, several studies have shown that they contribute a disproportionately high amount of
sediment and phosphorus to receiving water bodies (National Research Council, 2008). Sediment, while
seemingly innocuous, is one of the most damaging pollutants to aquatic ecosystems. This is because of
the many cascading impacts it has on the quality of surface waters. The purpose of this element is to
reward communities that take action to prevent soil erosion from construction sites. For more
information, see pages 450-19 - 420-20 of the CRS Coordinator’s Manual.
Impact Adjustment: None.
Potential to Double Count Credit: None.
Degree of Difficulty - Documentation: Low. In order to take credit for this element, communities must
provide their ISO/CRS specialist with copies of relevant ordinances and permits that act as proof of
enforcement.
Degree of Difficulty - Implementation: Low. Every community in the United States is required to
manage erosion from constructions sites that are one acre or more in size. This is because construction
stormwater discharges are regulated as a point source pollutant under the National Pollution Discharge
Elimination System (NPDES) or an authorized state program (“Stormwater Discharges from Construction
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Activities,” n.d.; “About NPDES,” n.d.). Specifically, construction site discharges are regulated under two
NPDES permitting programs. First, the Municipal Separate Storm Sewer System or “MS4” permit, which
applies generally to cities and small-medium sized communities, and second, the Construction General
Permit (CGP), which applies to land disturbance that is one or more acre in size many states, territories
and tribal lands (U.S. EPA, 2017; "Stormwater Discharges from Municipal Sources," n.d.). Because these
permitting systems have overlapping authorities, some construction sites may be subject to the NPDES
MS4 and the NPDES CGP requirements (Molloy, 2007).
Under the terms of the MS4 permit, communities must adopt regulations that require erosion control
practices to be implemented on construction sites when 1 acre or more of land is disturbed (U.S. EPA,
2005). The MS4 permit also requires communities to have enforcement, sanction and monitoring
procedures in place to ensure that construction operators are compliant with these regulations (U.S.
EPA, 2005). In general, the requirements of the MS4 permit also fulfill the credit criteria of this element
of the CRS program. As a result, all MS4 communities should be eligible for some CRS credit under this
element.
That said, communities are only subject to the NPDES CGP, which also requires erosion and sediment
control practices to be implemented on land disturbances that are 1 acre in size or greater (U.S. EPA,
2010; U.S. EPA, 2012; U.S. EPA, 2017). While adherence to the terms of the permit alone can earn a
community 10 points for this CRS element, credit can only be granted if this standard is adopted into the
community’s code of ordinances. Because adoption of this standard is not a requirement of the CGP,
these communities may be less likely to earn credit for this element.
Tip for Success:
1. “My advice to other towns would be to just start with soil erosion...Everybody can see the
muddy water running down the street when it rains. Everyone can see the dust on the street
when they drive by...and hopefully developers can see the loam running off the street...Start
with the simple soil erosion premise of keeping your soil on your site, and not having erosion
through construction sites…And then you can build on that as you need to," said Diane
Williamson of Bristol, RI.
Co-benefits Associated with this Element: Soil particles carry with them phosphorous, which is one of
the nutrients that causes eutrophication in freshwater ecosystems. This can lead to an overgrowth of
algae and cyanobacteria, which have the capability to produce toxins that can kill livestock and pets, and
are dangerous for people to consume. When algae die, their decomposition consumes oxygen that is
dissolved in water. In extreme cases, dissolved oxygen levels can become so low that fish and aquatic
organisms are unable to survive. In addition, when sediment is washed into existing stormwater or flood
control infrastructure like drainage channels, stormwater ponds or dams, it lowers their capacity to
convey or store water. This ultimately reduces the lifespan of these structures and requires communities
to engage in costly mitigation activities like dredging. Prevention of soil erosion at its source can help to
prevent these adverse impacts, and in doing this, protects the health of aquatic ecosystems for future
generations.

Element: 452.d. Water Quality Regulations
Possible Points: 20 points.
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Learn from the experiences of a community that was successful in earning credit for this CRS element!
Check out the success story for Bristol, RI.
Purpose of Element: Implementation of permanent practices that help to improve the quality of
stormwater can help to enhance the quality of degraded waterways and protect those that are still
pristine. The purpose of this element is to reward communities for requiring developers to install
permanent, stormwater best management practices (BMPs). These best management practices could
include techniques like implementing filter strips, retention pond such that sediments are encouraged to
settle out of the water column, and bioswales. Many states have specific guidance available regarding
appropriate stormwater best management practices. For more information, reference pages 450-20
450-22 of the CRS Coordinator’s Manual.
Impact Adjustment: None.
Potential to Double Count Credit: None.
Degree of Difficulty - Documentation: Low. The documentation requirements for this element are
minimal. The only thing that communities must put together are a copy of the community’s relevant
ordinance and copies of building permits that can be used to verify that the community’s ordinance is
being enforced.
Degree of Difficulty - Implementation: Low. The implementation of permanent BMPs after the
construction of new development is one of the requirements of the National Pollution Discharge
Elimination System (NPDES) permit for most communities. Specifically, in communities with a Municipal
Separate Storm Sewer System (MS4) permit, all development that disturbs one or more acres of land
must have post construction BMPs implemented on-site in order to mitigate the additional stormwater
runoff caused by the new development ("Post-Construction Stormwater Management in New
Development and Redevelopment," n.d.). As a result, most communities should already have regulations
of this nature implemented, and can simply fulfill the documentation requirements outlined for this
element in order to receive CRS credit.
That said, very small, rural communities that do not have a MS4 permit may need to implement a new
regulation in order to earn credit for this element. This is because some development that is one acre or
more in size is subject to the EPA’s Construction General Permit. While this permit requires developers
to implement post-construction BMPs, it does not require this standard to be formally adopted into the
community’s code of ordinances (U.S. EPA, 2007; U.S. EPA, 2017). The integration of this requirement
into the community’s ordinances and ultimately its enforcement is required in order to take credit for
this element under the CRS program.
Tips for Success:
1. Many states have issued guidance on stormwater management BMPs. This may come in the
form of a reference document, design manual, guidebook, etc. Two example are the Minnesota
Pollution Control Agency’s Stormwater Best Management Practices Manual and Rhode Island's
Stormwater Design and Installation Standards Manual (Boyd, 1993; Minnesota Pollution Control
Agency, 2000).
2. The Center for Watershed Protection has created a model ordinance and self-assessment tool
for post-construction stormwater management programs (Hirschman and Kosco, 2008).
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Communities that do not have applicable ordinances in place can use this document as a
reference.
Co-benefits Associated with this Element: Best Management Practices help to manage stormwater in
two ways. First of all, green infrastructure practices such as infiltration basins, rain gardens and
bioswales are designed to manage excess water by capturing it where it falls, thereby allowing it to
infiltrate into the soil and reducing the total volume of stormwater runoff. Reducing the total volume of
stormwater runoff can help to reduce localized flooding, especially in large urban areas where
stormwater infrastructure is sometimes under designed for the current needs of the city. Second, the
use of green infrastructure is also associated with a reduction in pollutant loading because these
systems typically work by slowing water down and spreading it out or by capturing water and allowing it
to be absorbed naturally. In doing this, sediments and other contaminants are provided with the
opportunity to settle out of the water column, thereby reducing the quantity of pollutants that reach
waterways. Specifically, a survey of the published literature on the efficacy of green infrastructure
showed that BMPs are associated with 15-58% reduction in Total Nitrogen, a 58-80% reduction in Total
Suspended Solids, a 52-70% reduction in peak flow rates and a 57-85% reduction in runoff volumes
depending on the practice implemented (Jaffe et al., 2010).

Activity: 510 Floodplain Management Planning.
Floodplain management planning is essential to community development. Through the floodplain
management planning process, goals for the future of the community are established, and strategies
for attaining those goals are outlined. In addition, development in areas that are at risk of flooding
now or in the future can be avoided, or currently at-risk areas can be rezoned such that more
sustainable redevelopment can occur. The purpose of this activity is to reward communities that
create and/or maintain a current floodplain management plan through a standardized planning
process and take actions to implement this plan every year. For more information, see pages 510-1 510-3 of the CRS Coordinator’s Manual.

Element 512.c. Natural Floodplain Functions Plan (NFP)
Possible Points: 100 points for the element.
Learn from the experiences of a community that was successful in earning credit for this CRS element!
Check out the success story for Collier County, FL.
Purpose of the element: To reward communities that develop and implement a plan which protects one
or more of the natural functions of the floodplain. These plans are critical to communities because they
can help to guide future development away from at-risk areas and ensure that areas that provide
natural floodplain functions are protected. For more information, see pages 510-35 - 510-36 of the CRS
Coordinator’s Manual.
Impact Adjustment: None.
Potential to Double Count Credit: Yes. Areas included in a creditable natural floodplain functions plan
and preserved in their natural condition are eligible for bonus points under element 422.c. Natural
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Functions Open Space (NFOS). Specifically, up to 50 bonus points can be earned if areas credited under
NFOS are in a designated natural floodplain functions protection plan.
Degree of Difficulty - Documentation: Low. In order to take credit for this element, communities must
provide their ISO/CRS specialist with a copy of their current natural floodplain functions plan and the
resolution or other formal document officially adopting the plan.
Degree of Difficulty - Implementation: Medium. Communities that do not already have a plan of this
nature in place would likely need to hire a contractor with specialized expertise due to its detailed
nature. For example, this element requires the community to create an inventory of all the species and
natural floodplain functions within the special flood hazard area as well as a strategy for how to protect
them in the future.
Tip for Success:
1. Collier County, FL noted that teamwork was essential to their success with this CRS element.
Specifically, they recommended communities develop excellent internal communication and ask
other departments for assistance in their areas of expertise.
Co-benefits Associated with this Element: Through the creation of a natural floodplain functions plan,
communities have the opportunity to identify areas within the special flood hazard area to preserve or
restore due to their benefits to endangered species and the environment, and to develop a strategy for
protecting these areas in the future. Protecting areas that provide natural floodplain functions can also
increase opportunities for infiltration, especially in urban areas and reduce the amount of sediments
reaching water bodies by slowing down the velocity of the water as it travels overland.

Introduction to Activity: 520 Acquisition and Relocation
The purpose of this activity is to reward communities that acquire, relocate and remove existing
structures in the flood-hazard area. Removal of structures from the floodplain is a proven strategy for
flood-risk and damage reduction. Although the upfront capital costs associated with land acquisition
can be very high, in the long term it is much less costly to purchase these properties than to allow
them to be repeatedly damaged and repaired over time. Due to the significant amount of overlap
regarding the required documentation and co-benefits of the elements of this activity, the elements
will be described together. For more information, see pages 520-1 - 520-4 of the CRS Coordinator’s
Manual.

Activity 520 (522.a. Buildings Acquired or Relocated, 522.b. Buildings on the
Repetitive Loss List, and 522.c. Buildings on the Severe Repetitive Loss List)
Possible Points: 2,250 for the entire activity. Up to 1,900 points may be granted for the five elements
listed under this activity. An additional 350 points may be granted if more than 30% of all structures in
the Special Flood Hazard Area have been acquired or relocated.
Learn from the experiences of four communities that were successful in earning credit for these CRS
elements! Check out the success stories for Birmingham, AL, Elm Grove, WI, Peoria County, IL and
Vicksburg, MS.
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Purpose of Elements – 522.a. Buildings Acquired or Relocated (bAR), 522.b. Buildings on the
Repetitive Loss List (bRL), 522.c. Buildings on the Severe Repetitive Loss List (bSRL): To encourage
communities to acquire, remove, or relocate flood prone buildings. Credit for this element is based on
the type of building that is removed from the regulatory floodplain.
The three types of buildings CRS provides credit for removing under these elements are:
1. Buildings within the regulatory floodplain defined by the CRS program as “includes the SFHA
and areas outside the SFHA that are subject to the community’s floodplain management
regulations” (under element 522.a. bAR),
2. Repetitive Loss Properties (under element 522.b. bRL), and
3. Severe Repetitive Loss Properties (under element 522.c. bSRL).
Under the CRS’ crediting system, the removal of a repetitive loss property is worth twice as much credit,
and the removal of a severe repetitive loss property is worth three times as much credit as the removal
of a building credited under bAR.
Additional credit is granted for the acquisition and relocation of repetitive and severe repetitive loss
properties due to the high number of flood insurance claims and subsequently, high costs to the NFIP
from the presence of these properties. Repetitive loss structures continue to plague the NFIP. Today
there are over 160,000 repetitive loss properties and 21,000 severe repetitive loss properties, and more
being added at a rate of approximately 5,000 and 500 buildings each year respectively. A study by the
U.S. Government Accountability Office (GAO) calculated that while repetitive loss properties constituted
just 1% of the policies in the NFIP, they represented 38% of the claims, which have cost upwards of $4.6
billion between 1978 and 2004 (U.S. GAO, 2004). It is in the financial interest of the NFIP to reduce the
number of these properties. For more information, see pages 520-2 - 520-13 of the CRS Coordinator’s
Manual.
Impact Adjustment: None.
Potential to Double Count Credit: Parcels of land that have had structures removed and are protected
as open space can be also be credited for element 422.a. Open Space Preservation (OSP). Additional
credit can also be earned if these parcels are protected using a deed restriction (DR), or have been
restored to their natural condition (NFOS).
Degree of Difficulty - Documentation: High. In order to take credit for this element, communities must
complete and maintain large amounts of paperwork for their ISO/CRS specialist. In addition,
communities must map the location of buildings that have been removed or relocated since the
effective date of the FIRM. Both of these tasks have the potential to be time consuming.
Degree of Difficulty - Implementation: High. Orchestrating a successful buyout program requires many
hours of staff time at every step of the process. Whether you are receiving a grant post-disaster to
purchase hundreds of home, or using community funds to buyout one or two homeowners each year,
recruiting individuals to participate in the program and educating them on their options for purchasing a
new home requires constant attention. As a result, the degree of difficulty associated with
implementing this CRS element is high.
Tips for Success:
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1. According to staff from Birmingham, AL, having a comprehensive acquisition, relocation and
property reuse strategy or similar plan for every step of the buyout process prior to starting the
buyout program or process is essential because it will help guide future decision making and
outline the process.
2. Peoria County, IL recommends staff helping with the buyouts be open, give property owners
frequent updates, and empathize with the property owners. This is because buyout programs
take a long time to orchestrate and quality communication and outreach is key to the success of
these programs.
3. Accurate record-keeping is essential to success with this element due to its documentation
requirements. Having a system in place will save time in the long run.
Co-benefits Associated with this Element: While the time and financial commitment may be prohibitive
to some communities, it should not be a deterrent, especially since the benefits associated with buying
out properties in the floodplain extend far beyond flood risk reduction. Buying out properties from
homeowners that are substantially damaged during a disaster or from citizens taking proactive action to
increase their resilience has multiple environmental benefits. This is because buyouts credited under
this element are required to be preserved as open space or in their pre-development condition.
Floodplains restored to their natural state provide critical habitat to wildlife, increase opportunities for
infiltration especially in urban areas, and reduce pollutant loads to receiving waters (Task Force on the
Natural and Beneficial Functions of Floodplains, 2002). Buyout properties converted to park lands also
have these benefits, and additionally help to enhance the physical and mental health of residents by
providing them with increased opportunities to recreate, connect with nature and their community
(Kondo et al., 2015). Finally, relocating flood-prone homes prevents harmful debris, chemicals and
nutrients from being washed into waterways during a flood event, reduces the need for first responders
during a flood, and can eventually reduce the amount of public infrastructure that is vulnerable to
flooding by eliminating the need for power lines, water, sewer and roads.

Introduction to Activity: 540 Drainage System Maintenance
Over time naturally occurring and constructed channels, detention basins, lakes, streams, etc.
become filled with debris. Whether it is sediment, vegetation or fallen tree branches, this material
can lower the total amount of water these structures and waterways can store or convey. Lakes,
streams, channels and basins are just a few examples of critical green and gray infrastructure, which
together, make up the drainage systems of communities. When these systems of naturally occurring
and manmade drainage infrastructure become clogged with debris, flooding can be exacerbated. As a
result, the CRS rewards communities that implement programs for maintaining their drainage
systems. For more information on this CRS activity, see pages 540-1 - 540-5 of the CRS Coordinator’s
Manual.

Element 542.c. Capital Improvement Program (CIP)
Possible Points: 70 points for the element.
Learn from a community that was successful in earning credit for this CRS element! Check out the
success story for Pima County, AZ.
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Purpose of Element: Capital Improvement Planning is a process in which a community assesses its
financial resources and capital improvement needs (usually these are major expenditures which go
towards the purchase or repair of physical structures like bridges, roads and land), prioritizes projects,
identifies expected costs and potential financing sources, and schedules when these improvements will
be made (Roberts, 2008). A CIP usually has a planning horizon of at least 4-6 years, but is updated
annually to ensure it reflects the needs of the community (Roberts, 2008). The CIP in essence is a vehicle
through which the goals and challenges identified in the community’s comprehensive plan are attained
and/or addressed (Roberts, 2008). The purpose of this element is to reward communities using their
capital improvement planning process to address flood problem areas or flood maintenance issues
within the community. Examples of projects that could be implemented through the CIP process include
structural flooding solutions like enlarging culverts as well as nonstructural solutions like property
buyouts, purchase of open spaces, vegetated detention basins and bioswales.
While 70 points total is available for this element, full credit can only be attained if a community
completes an engineering analysis of the drainage system. That said, 30 credits can be earned for
implementing a CIP that meets the credit criteria outlined in the CRS Coordinator’s Manual. For more
information, see pages 540-13 - 540-16 of the CRS Coordinator’s Manual.
Impact Adjustment: Yes. The impact adjustment for the 40 additional points available for the
watershed-based engineering analysis is based upon the percentage of the community covered by the
analysis.
Potential to Double Count Credit: Yes. If capital improvement projects result in additional open space
there is potential to double count credit under several elements of Activity 420, these include: 422.a.
Open Space Preservation, 422.b. Deed Restrictions, and 422.c. Natural Functions Open Space. If CIPs
result in the purchase and removal of at-risk structures, additional credit could be earned under Activity
520 Buildings Acquired or Relocated.
Degree of Difficulty - Documentation: Low. In order to take credit for this element, communities must
assemble a minor amount of documentation and share it with their ISO/CRS specialist. Good
organizational skills will be vital to success.
Degree of Difficulty - Implementation: Medium. In order to earn full credit for this CRS element, an
engineering analysis must be completed. Not all communities will have the expertise necessary to
complete this kind of analysis and may need to hire a contractor. That said, communities that are
resource constrained are still able to earn some credit under this element as up to 30 points are
available for communities with creditable programs that have no completed engineering analyses.
Tips for Success:
1. While the community is always responsible for assembling the documentation required for this
CRS element, it can take credit for a Capital Improvement Plan created by another agency. For
example, all communities within the Santa Clara, CA Valley Water District could take credit the
Water District’s CIP as long as the community maintains the property documentation.
2. Pima County, AZ maintains that communities should not underestimate the importance of
involving the community so they understand and support CIPs and open space preservation.
They say community involvement in conservation planning to be a huge advantage.
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Co-benefits Associated with this Element: Correcting drainage system problems has obvious benefits
for flood risk reduction. Conveying or storing water efficiently can help to reduce flood risk in areas
where drainage system components are not functioning optimally or are under-designed. When asked
to conceptualize a drainage system, many think of the more typical grey stormwater infrastructure;
systems of pipes, culverts and ditches that work to convey water away from where it falls quickly. An
alternative approach to maintaining drainage within a community, called green infrastructure, has been
popularized recently. Green infrastructure, or low impact development, uses natural features of the
landscape in order to store water where it falls, thereby allowing for additional infiltration to occur.
Examples of green infrastructure include vegetated detention ponds, constructed wetlands, tree
trenches and pervious pavement.
While green and grey infrastructure have obvious benefits for flood risk reduction, green infrastructure
has added benefits for the environment. These benefits include filtering pollutants out of stormwater,
increasing habitat for wildlife, and in some cases enhancing recreational opportunities for citizens
(Daniels, 2014). The CRS program does not dictate which approach communities must take to mitigate
drainage system issues. Ultimately the decision between green and grey infrastructure should be made
by the community and will depend on a variety of factors like the nature of the problem, expertise
within the community, available funding, and whether or not the land is suitable for green
infrastructure.

6. Success Stories
South Elgin Leverages Relationship with Larger County to Preserve
Open Space
Location: South Elgin, Illinois
Highlighted Element: 422.a. Open Space Preservation (OSP) & 422.c. Natural
Functions Open Space (NFOS)
Point of Contact: Paul Kruse, CFM, Superintendent of Building & Code Enforcement,
South Elgin, IL
South Elgin is a part of Kane County, Illinois, about 40 miles northwest of Chicago. It’s a small community
of 7.16 square miles with a population of 22,365 (U.S. Census Bureau, 2015). The Fox River cuts through
the eastern portion of the village. Most of South Elgin was developed in the last 25 years, after its first
flood insurance study had been performed.
The South Elgin Board of Trustees recognized placing people and property in harm's way was not
sustainable. So for the past 25 years, officials have worked with developers to ensure project needs are
met, while also preserving the Special Flood Hazard Area (SFHA) for natural beneficial functions, open
space and recreational uses. The board encouraged staff to actively pursue opportunities to buyout
existing structures when on the open market.

60

An exemplary way South Elgin has succeeded in the CRS program
Did you know you the CRS
is by following recommendations set by pre-existing studies and
program allows communities to
ordinances. Illinois and the Illinois Association of Floodplain and
earn bonus points for preserving
Stormwater Managers (IAFSM) laid the groundwork for South
or restoring open spaces to their
Elgin's success through years of stormwater management work.
natural condition? Check out the
The village board decided early on to follow the law and best
element profiles 422.a. Open
practices by not allowing new structures to be built in the
Space Preservation and 422.c.
floodway. For example, Kane County adopted higher regulatory
Natural Functions Open Space to
standards, keeping new structures and fill out of the regulatory
learn more.
floodway and the Kane County Stormwater Ordinance prohibits
the repair, replacement or reconstruction of a substantially damaged building within the SFHA (“Kane
County Stormwater Management Ordinance,” 2012).
South Elgin partnered with Kane County to use hazard mitigation funds to buyout three pre-FIRM
houses. The village also purchased several other properties using local funding. The new open space
created from the buyouts provided a cushion to surrounding properties during the last flooding event,
which reduced losses. Once the board saw fewer emergency management resources were required due
to increased open space, it renewed their desire to keep more land as open space and buyout property
as often as possible.
South Elgin officials said that usually the only access it has to federal funding is by partnering with Kane
County. Kane County entered into an agreement with Illinois Emergency Management Agency (IEMA) to
purchase severe repetitive loss properties within the floodway with Kane County to take ownership and
maintenance responsibilities as well as matching funds for in-kind services such as demolition, site
restoration and asbestos removal.
South Elgin currently has 237 acres of open space within its SFHA. GIS mapping is an important factor in
getting credit for this element. Paul Kruse, South Elgin’s superintendent of building and code
enforcement, said, "As important as the amount of open space is, being able to show where the land is
and that it exists is equally important when it comes to getting CRS credit."
While South Elgin does seek to buy properties in the floodplain, most of its open space is acquired by
donations from developers following requirements in the Subdivision Ordinance (Subdivisions, Title 15 §
153). These properties are not “high and dry,” and therefore not suitable for development as specified
in the ordinance, so the developer reserves the land as natural open space. The village is in the process
of adopting an ordinance incentivizing the purchase and demolition of market value structures within
the floodway in order to satisfy required open space donation requirements. These donations mean
there is minimal upfront capital cost to the village, and the only maintenance required is mowing and
occasional controlled burns when necessary. Any maintenance of newly acquired land is bundled into
the existing maintenance costs so that there is very little cost to the village. Not only are costs
associated with OSP and NFOS minimal, Kruse said first responders are now free to help others in a time
of crisis.
There are also many environmental benefits associated with OSP and NFOS. Open space provides for
active and passive recreational opportunities. Property developers often put bike and walking paths into
the open space on their land in addition to the land they donate to the village. Naturalized open space
provides a buffer to waterways using engineered plantings to maximize the cleaning and cooling runoff.
Surrounding properties, and the general public, have a natural open area to use and enjoy. Kruse said,
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"Nature is the most challenging part of managing open space. If only the 'wild' animals and birds would
leave the open space alone, then the naturalized open space would be much easier to maintain in a
natural state."
Best practices that can be shared by this community:
1. Mitigation takes time! It may take several decades to make a significant reduction in at-risk
properties.
2. If possible, adopt higher regulatory standards associated with new development to ensure it is
constructed outside of the SFHA.
3. Just don't build in the floodplain! It's easier to prevent damage by keeping properties out of the
floodplain in the first place than having to pay for buyouts later.
4. Take advantage of working with larger communities. They can offer resources, guidance, best
practices and policy measures that can be adopted at the local level.
5. GIS mapping is very important in this activity. It is just as important as the amount of open
space.
Through South Elgin’s open space preservation, natural functions, open space and other efforts, the
village reached a Class 5 rating in the CRS. This resulted in a 25% reduction in the cost of flood insurance
for policyholders.

Deed Restrictions in the Kitty Hawk Woods
Location: Kitty Hawk, North Carolina
Highlighted Element: 422.b. Deed Restrictions (DR)
Point of Contact: Donna Heffernan, Administrative Zoning Technician & Rob
Testerman, Director of Planning and Inspections, Kitty Hawk, NC
Kitty Hawk is a small coastal town within North Carolina's Outer Banks—a long stretch of barrier islands
running most of the length of the state's coast ("Outer Banks," 2016). Kitty Hawk is famous for being 4
miles north of Kill Devil Hills where the Wright brothers made the first controlled powered airplane
flights in 1903 ("Kitty Hawk, North Carolina," n.d.). Kitty Hawk is only 8.23 mi2 and 7 feet above sea level
("Kitty Hawk, North Carolina," n.d.). The town’s population is 3,272 according to the 2010 census (U.S.
Census Bureau, 2010).
Kitty Hawk's success with element 422.b. Deed Restrictions is due to
To learn more about how
Kitty Hawk Woods, a 1,825-acre maritime forest. In 1990 the Kitty Hawk
your community can earn
Woods was nominated as an Area of Environmental Concern by the
credit for deed-restricted
state's Coastal Resource Commission, which recommended the area be
open space, check out the
acquired and conserved (Berger, 1998). At that point in time, 1,400 acres
Green Guide profile of CRS
of this forest was privately owned by a company creating plans to
element 422.b. Deed
develop some of the area (Berger, 1998). So in 1992 when the town was
Restrictions.
presented with the opportunity to acquire some of the privately-held
lands, Kitty Hawk, with the support of its mayor (Clifton Perry),
negotiated a deal with the company (Berger, 1998). The final agreement was reached over the course of
several years and in the end the town was able to acquire the title to 461.5 acres of maritime forest. The
state currently has a conservation easement on these lands, which protects them from development
(Wilkerson, 1993; Town of Kitty Hawk, 1991). This natural area has been incorporated into the NC
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Coastal Reserve & National Estuarine Research Reserve System, and was designated as a State Nature
Preserve in 1992 (Berger, 1998).
The key driver was the many partnerships used to implement this element. Community leaders
recognized Kitty Hawk Woods was a boon for current and future town residents, and wanted to ensure
they would be able to use, enjoy and study the woods (Berger, 1998). Kitty Hawk used a grant from
USFWS, Division of Coastal Management within the North Carolina Department of Natural Resources,
the state, Carolina Natural Heritage Program and the Town Advisory Committee, which consisted of The
Nature Conservancy, University of North Carolina Coastal Studies Institute and Division of Forest
Resources. These groups worked together to develop the Kitty Hawk Woods Management Plan (Berger,
1998; North Carolina Department of Environment, Health, and Natural Resources, 1994) and the state
helped generate some of the legal documents required to create the conservation easement.
Donna Heffernan, Kitty Hawk’s administrative zoning technician, stressed the importance of getting
residents’ support in passing the easement and the continued maintenance of the area. The original
committee wanted residents involved, and there is a need for volunteers to help with the management
of the Kitty Hawk Woods. There is not a lot of financial support at this time, it’s important to keep all
actors involved to continue support from multiple groups and residents.
Most of the labor associated with Kitty Hawk Woods management is volunteered by residents or
conducted by coastal reserve staff who work full time doing research, education and outreach. Most of
the initial costs were incurred in the 1990s when the coastal reserve and conservation easement were
created. That was due to the legal fees of setting up the easement, but most who worked on it were
working directly within the normal duties of their jobs. Currently, aside from an annual committee
meeting, maintaining this natural area requires very little time and effort.
Kitty Hawk has noticed many benefits associated with their deed restrictions, such as flood attenuation,
reduced flood risk and improved water quality. Rare species of plants, animals and fish have flourished
in the reserve as the conservation easement protects and allows them to thrive. The Coastal Reserve
conducts research and many educational studies in the area as well.
A key challenge associated with Kitty Hawk's deed restriction is that private landowners can dislike the
restrictive nature of some of the easement, which dictates what they can and cannot do with their
property. While this challenge should not be overlooked, in general, residents do not seem to have a
hard time understanding the rules of the deed restriction and are supportive.
Heffernan's advice to others is, "If you feel like you have something special in your community, then you
should work to preserve it. It is critical for future generations." Everyone is drawn to coastal areas and
they all want a piece of the land. It is important to preserve land now as it will benefit the community as
a whole for years to come. Finally, Kitty Hawk officials encourage others to persevere. There will be
obstacles and compromises along the way, but you can always overcome them. Make sure to listen to
all of the parties involved and let them know they are heard.
Best practices that can be shared by this community:
1. If you feel like you have something special in your community, then you should work to preserve
it. It is critical for future generations.
2. Persevere! You will hit obstacles and there will be times you must compromise. Know that this is
to be expected and can be overcome.
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Through element 422.b. Deed Restrictions and other efforts for which the town can receive credit, Kitty
Hawk has reached a Class 6 rating in the CRS. This resulted in a 20% reduction in the cost of flood
insurance for most policyholders.

Palm Beach County’s Agricultural Reserve
Location: Palm Beach County, Florida
Highlighted Element: 422.b. Deed Restrictions (DR)
Point of Contact: Brian Hanley, Emergency Management & CRS Coordinator, Palm
Beach County, FL
Palm Beach County is located on the southeastern coast of Florida. This county is the third most
populous in Florida and is home to more than 1,320,134 people (U.S. Census Bureau, 2010; "Palm Beach
County, Florida," n.d.). Established in 1909, it was named after one the oldest communities in the
county—Palm Beach ("Palm Beach County, Florida," n.d.).
Palm Beach County's natural areas protect and preserve hundreds of plant and animal species. Some,
like the endangered four-petal pawpaw and Florida scrub jay, have found one of their few remaining
homes in its natural areas. Others, such as the state tree (cabbage palm), and state bird (northern
mockingbird) are common sights along the trails.
Many natural areas, including freshwater and marine wetlands, are located within the county. Some of
these have been specifically designated as conservation areas. Other lands with significant native
vegetation have been designated and identified for acquisition in the "Inventory of Native Ecosystems in
Palm Beach County" completed in 1988. The county's Environmentally Sensitive Lands Acquisition
Program was developed in 1984 because the natural areas were rapidly being lost to development. The
program set criteria for ranking and classifying lands with significant native vegetation, including upland
and wetland ecosystems, for acquisition and protection as natural areas. On March 9, 1999 a $150
million bond referendum was approved to fund the acquisitions. At least $50 million of the proceeds
were set aside for acquisition and preservation of county lands with significant native vegetation and
greenways.
Thousands of acres of natural areas have been acquired and are being managed and maintained to
protect native ecosystems, and provide passive recreation and environmental education opportunities.
Management plans are developed for natural areas that have been acquired with bond funds, leased for
management purposes or acquired through donation or other means. The plans specify management
needs with regard to prescribed burns, eradication or removal of prohibited invasive non-native
vegetation and public use. Long-term management and maintenance of the sites are important in order
to ensure the natural resources and values of these lands are protected and maintained. Dedicated
funding sources are necessary to support maintenance and management of natural areas.
In addition to the acquisition program, the county's regulatory processes are an important factor in the
protection of natural areas and the maintenance of the county's natural resources. The destruction and
degradation of native biological communities through various forms of land alteration, water table
lowering and reduction of the quality of water entering these areas are the major threats to the county's
native plant and animal populations. Once lost, the plant and animal species diversity, groundwater
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recharge capacity, and recreational and educational opportunities are irretrievable. The decline in
health and natural diversity of Palm Beach County’s natural resources signals the need for continual
protection and restoration efforts through the adjustment of water supply schedules, improved
methods of controlling stormwater runoff quality, and the prevention of the spread of prohibited
invasive non-native vegetation.
Description of the 1999 Conservation Bond Referendum Program: The county, through the Department
of Environmental Resources Management (ERM), purchased several environmentally-sensitive parcels
of land in various parts of the county for preservation and conservation. The March 1999 Conservation
Bond Referendum provided $150 million towards a land acquisition program for open space purposes to
protect environmentally sensitive lands (ESLs), land for water resources, greenways, agricultural lands
and open space. The Board of County Commissioners directed that $100 million of the proceeds of this
bond be dedicated to land acquisitions in the Ag Reserve and that $50 million be dedicated to land
acquisitions throughout the county for ESLs. These natural areas have been acquired to preserve rare
and diverse native ecosystems and existing biological diversity, including the endangered, threatened
and rare species of plants and animals that live within these areas. The areas will be available to the
public for passive recreation, environmental education and scientific research.
Palm Beach County's success with element 422.b. is primarily due to a
Learn more about how deed
number of conservation easements recorded within an area called
restrictions like conservation
the "Agricultural Reserve." To gain CRS credit, Palm Beach County did
easements can be counted
not create any new deed restrictions, but instead performed a study
for CRS credit. Visit the Green
to identify all deed restrictions already in existence. It used a map to
Guide profile of element
look at all areas with deed restrictions. Staff asked the parks
422.b. Deed Restrictions.
department to see if any parks included deed restrictions, then made
maps of those and sent them back to the parks department for review. Staff worked with multiple
departments and programs to collect existing information to gain CRS credit.
Palm Beach County has policies in place and codes for reserves that can be found by referring to the
Agricultural Reserve Master Plan (Palm Beach County Planning Division, 2000a). The creation of this plan
was an evolution of policies and plans over the years. Please refer to the following reports on the
development of the plan for more information on how Palm Beach County got started (CH2M HILL and
Dover, Kohl, and Partners, 1998; CH2M HILL, 1998; CH2M HILL and Dover, Kohl, and Partners, 1999;
Palm Beach County Planning Division, 2000a; Palm Beach County Planning Division, 2000b).
While not a direct cost, Deputy Director of the Department of Environmental Resource Management
Dan Bates said their 31,000 acres of natural areas take $6-8 million per year to maintain. The bulk of
which is the $5 million per year it costs to remove and eradicate invasive species. DERM has about 45
people on staff who manage the natural areas, which includes developing, maintaining and monitoring
the sites. Most of the natural areas have some sort of deed restriction associated with them. They also
have staff time directly related to the deed restrictions because they are involved with reviewing the
legal aspects of the deed restrictions.
Palm Beach County staff say most of the costs are upfront, and then maintenance become less
expensive as time goes on. Most of the new property comes from abandoned farmland. The beginning is
very labor intensive as they do initial studies of the property and then rehabilitate it. Staff search for
funding partners to perform the actual rehabilitation and then consider permitting and deed
restrictions. The initial sweeps for exotic vegetation are very expensive. As the years go by the costs are
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reduced because maintenance is less expensive than the upfront costs. They also have a transfer of
development rights (TDRs) program and the purchase of the TDRs go towards these maintenance costs.
The TDRs do not cover the total maintenance costs, but it helps to offset them.
They say there are many benefits associated with the deed restrictions. For one, they reduce flood
losses by maintaining flood storage areas and maintaining permeable areas for percolation. They have
passive recreation in most of their natural areas, which helps promote recreation and tourism. Open
space has a positive effect on water quality because it filters most of the water that reaches coastal
lagoons and open ocean. There are studies that monitor the rebounding of native species populations
because of the preservation of open space, which can be found at Palm Beach County's Environmental
Resource Management webpage. The county is also seen as an escape from the dense development of
southern Florida, so deed restrictions help maintain the open space that draws people to their
community.
One challenge county officials encountered is that certain land can't be counted as open space because
there are no formal deed restrictions placed on them. For example, they have thousands of acres of
open space that may have one building on it and it isn't counted as open space (note that having a
building on a large parcel does not disqualify the parcel, it is the ability to build more). Or they have
agricultural land that cannot be counted as open space because a barn could be built on the land.
The other main challenge occurs when property owners want to do more with their land and don't
understand, or agree with, why they cannot do so (due to the deed restrictions). This is most often due
to financial considerations and not due to a lack of understanding of the deed restriction itself.
To overcome this challenge, Palm Beach County cites education as one of its best practices. Property
owners need to be aware of the financial and health consequences that can occur due to their actions.
Community interaction is very important to the success of this element. Palm Beach County has had
success with tailoring its education strategy to fit the motivation of each group. They find that heads
turn when you mention the positive impact deed restrictions can have to nearby property values. A lot
of success is also attributed to good partnerships with local communities, the state and federal
government.
The best advice Palm Beach County wants to share is using layers of deed restrictions. Local government
restrictions would be well served to have state or federal restrictions on top of them because local
requirements can be easy to change.
Best practices that can be shared by this community:
1. Palm Beach County recommends using multiple layers of conservation easements and deed
restrictions. Many people don’t understand the importance of this.
2. Tailor your education strategy to what motivates the group you are trying to reach. A little
research can go a long way.
Through element 422.b. Deed Restrictions and other efforts the city can receive credit, Palm Beach
County reached a Class 6 rating in the CRS. This resulted in a 20% reduction in the cost of flood
insurance for most policyholders.
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Collier County Builds from Existing State Policy to Exceed with
Elements NFOS and NFP
Location: Collier County, Florida
Highlighted Element: 422.c. Natural Functions Open Space (NFOS) & 512.c. Natural
Floodplain Functions Plan (NFP)
Point of Contact: Caroline Cilek, AICP, CFM, Land Development Code Manager &
Howard Critchfield, P.E., MSCM, CFM, Floodplain Coordinator, Collier County, FL
Collier County is a coastal community located on the Gulf Coast of southwest Florida. According to the
2015 U.S. Census, Collier County has a population of 357,305 (U.S. Census Bureau, 2015). It is the largest
county in Florida by land area with 2,305 square miles ("Collier County, Florida," n.d.). Collier County
contains four nationally-protected areas: a portion of Big Cypress National Preserve, a portion of
Everglades National Park, Florida Panther National Wildlife Refuge and Ten Thousand Islands National
Wildlife Refuge ("Collier County, Florida," n.d.).
The county accrued Natural Functions Open Space (NFOS) credit from state parks, county preserves,
private preserves, county-held conservation easements and Southwest Florida Water Management
Conservation easements.

Element 422.c. Natural Functions Open Space (NFOS)
The following describes the key Collier County programs that accrued points for the NFOS activity.
County Preserves
In 2002, Collier County citizens approved by referendum a green space acquisition program called
Conservation Collier (“Conservation Collier – Overview,” 2016). The initiative allowed the county to tax
residents one quarter of a million dollars for 10 years to purchase conservation lands and green space.
The referendum also approved a $75 million limited tax general obligation bond to buy lands. Nearly
60% of the voters supported the initiative. In 2006, nearly 82% of the voters approved another
referendum for additional taxes to support the program. The Conservation Collier program accrued
more than 4,084 acres in 19 locations and is currently in maintenance status. These county preserves
were included in the NFOS1 activity.
Private Preserves
The county's local comprehensive plan, required by Florida, includes requirements for preservation of
existing native vegetation. The preserve requirement, implemented through the county's Land
Development Code, requires developers to set aside a certain percentage of the site's native vegetation
prior to development. The current code requirements are based on the project’s location, acreage and
land use. For example, a residential and mixed use development with 2.5 acres or more in the county's
coastal area is required to set aside 25% of existing vegetation. Non-coastal areas have different
requirements and are also based on the acreage of the project. The private preserve areas are required
to have a conservation easement. These private preserves were included in the NFOS1 activity.
The county's Rural Land Stewardship Area program was also advantageous to the county's NFOS1 score.
Florida statutes established the framework for the program in the early 2000s and the county adopted
the program in the Growth Management Plan in 2002. Key features of the program include a future land
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use overlay with criteria for development and conservation, strategies for the urban environment, and
standards that support a mix of densities and intensities. At the heart of the program are two
designations creating Stewardship Receiving Areas (lands selected for development), and Stewardship
Sending Areas (lands selected for conservation or agricultural uses). A bulk of the county's NFOS1 credits
come from counting the acreage dedicated as Stewardship Sending Areas, which have limited or severed
development rights.
Private and State Parks in the County
Collier County is fortunate to be the home of the Audubon's Corkscrew Swamp Sanctuary and Florida
state parks, including Picayune Strand State Forest, Fakahatchee Strand State Park, Collier Seminole
State Park and Delnor Wiggins Pass State Park. These public lands were also included in the NFOS1
count.
GIS Mapping
The floodplain management staff collaborated with the county's GIS mapping staff to calculate and
illustrate all of the open space acreages through a set of maps. Mapping staff played a crucial role by
collecting open space data from various state agencies and county departments to create maps. To
ensure consistency, they maintained standard operating procedures that describe the GIS steps to
generate the NFOS1 maps and allowed any GIS team member to perform the tasks (Gibson, Dumais, and
Yang, 2015). The most time-intensive effort, approximately six months, was dedicated to research and
data collection to create the GIS open space base map. Currently, the GIS mapping team spends
approximately 2-4 hours per week updating maps by adding or amending the open space lands.

Element 512.c. Natural Floodplain Functions Plan (NFP)
Collier County obtained NFP points for the Floodplain Management Plan and Manatee Protection Plan
(Collier County, 2015; Collier County Natural Resources Department, 2015). The Floodplain Management
Plan, a requirement of the CRS program, is updated every five years. The effort required hiring a
consultant with expertise in the field and required a great deal of staff time and effort. The Manatee
Protection Plan, competed in 1995, is currently under re-review by county staff.
Benefits
Floodplain management section staff said these two elements
support priceless benefits. Collier County has a unique sense of
place because of policies that preserve the natural environment.
The staff said the best method for maximizing CRS credit is
through implementing best management practices to gain benefits
of the activity, rather than simply to obtain credit for the CRS
program.

To learn more about how your
community can take credit for
preserving floodplains in their
natural state and having formal
management plans for these
areas, check out the Green
Guide profiles of elements 422.c.
Natural Functions Open Space
and 512.c. Natural Floodplain
Functions Plan.

However, there are tangible benefits from NFOS1 and NFP. For
example, many of the preserved areas support local tourism
services, including walking, hiking, kayaking and agritourism. Some
of the top beaches in the nation are found in Collier County. The preserved areas serve to support a
sustainable environment, including aquifer recharge areas and floodplain management. In addition,
private preserves within developments enhance real estate values, quality of life and are aesthetically
pleasing.
Teamwork
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Floodplain management section staff said successful programs need to foster partnerships with other
departments. The section often makes the extra effort to recognize staff members who assist them with
CRS tasks and share any positive acknowledgement of the program. These relationships are valuable to
developing depth in the program. They also coordinate on a frequent basis with other CRS communities
in the region and share learning lessons and identify areas for collaboration. The other CRS communities
have similar environments and face similar challenges, making the shared experiences beneficial for all
parties. In addition, sometimes new ideas are discussed resulting in an opportunity for new credit or
ways to improve the county's program.
Best practices that can be shared by this community:
1. Invest in generating GIS maps and maintaining GIS standard operating procedures.
2. Develop excellent internal communication and ask other departments for assistance in their
areas of expertise.
3. Communicate to assisting staff members the importance of CRS work to the community,
including how an improved CRS score will monetarily benefit flood insurance policyholders.
Through NFOS, NFP and other CRS activities, Collier County has reached a CRS Class 5 rating. This
resulted in a 25% reduction in flood insurance rates for most policyholders.

City Leader’s Foresight Protects Floodplains as Open Space
Location: Bellevue, Washington
Highlighted Element: 422.c. Natural Functions Open Space (NFOS)
Point of Contact: Jerry Shuster, P.E., CFM, Senior Stormwater Engineer, Bellevue, WA
Bellevue, WA is a growing city in the Pacific Northwest. Located just across Lake Washington from
Seattle, this community was settled in the late 1860s when Seattle settlers traversed the lake and began
to lay claim to the lands on its eastern shore (Eastside Heritage Center, 2011). Residents made their way
farming fresh produce, which was sold to the citizens of Seattle (Eastside Heritage Center, 2011). The
city's population grew steadily from just 400 in the early 1900s to nearly 6,000 in 1953, when the city
was finally incorporated (Eastside Heritage Center, 2011).
Today Bellevue is home to more than 135,000 residents and is no longer thought to be a suburb of
Seattle, but a global city in its own right (City of Bellevue, 2016; "About Us," n.d.). Despite this
development, Bellevue is still sometimes known as "a city in the park." Within the city's nearly 32 square
miles of land area, just under 100 parks have been created for resident's use and enjoyment ("Bellevue,
Washington," n.d.; "Bellevue's Parks," n.d.). This is a product of the community's commitment to the
preservation of open space, a value that is central to the ideals of many of the city's residents. The four
major streams flowing through the city have become the "backbone" of the parks, greenways and
natural areas within the city (City of Bellevue, 2016). These areas have been protected largely thanks to
the proactive efforts of the city's parks department, which focused its efforts on acquiring areas
adjacent to creeks and streams for park use.
Learn more about how your
community can earn credit for
conserving natural areas in the
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While the intent of the parks department may not have been
floodplain! Check out the profile for
to attenuate flooding, the net effect of their preservation has
CRS Element 422.c. Natural Functions
been to keep much of the floodplain open and many wetland
Open Space.
areas intact. The parks department has not undertaken this
effort without the support of city policies. In 1974 Bellevue was one of the first cities in the nation to
establish a stormwater utility. Since its inception, the utility has been a source of dedicated funding for
the city's efforts to protect its receiving waters. The city has passed fairly stringent floodplain
development regulations that limit the types of development that can occur within the Special Flood
Hazard Area, and they also prohibit development that produces any rise in floodway elevations. Taken
together, the community's preservation of lands adjacent to streams and development regulations have
resulted in very minimal amounts of flooding in the city's riparian areas, and the city itself has just a
couple repetitive loss properties.
Thanks to the foresight of city leaders, especially in the parks department, Bellevue was able to
purchase these lands prior to development. This is arguably a simpler process than trying to orchestrate
a full neighborhood buyout program, and has been key to the city's success in the CRS program.
Best practices that can be shared by this community:
1. Communities just starting to grow or develop should focus on purchasing floodplain lands for
public parks while the pressure to develop them is still relatively low.
2. Talk to the public frequently and get their opinions. Let them know setting aside riparian areas is
good for recreation, preventing and reducing flooding, and for the environment of the creek.
As a result of the community's CRS efforts, the city attained a Class 5 rating, which results in up to a 25%
discount on property owners' flood insurance premiums. This results in an annual savings of $118,000
per year on flood insurance.

Greening Withers Swash Improves Water Quality
Location: Myrtle Beach, South Carolina
Highlighted Element: 422.e. Coastal Erosion Open Space (CEOS)
Point of Contact: Allison Hardin, CFM, Planner, City of Myrtle Beach, SC
Myrtle Beach is a picturesque city located on the South Carolina coast. The city is central to a 60-mile
uninterrupted stretch of beach that begins in Little River, SC and ends in Georgetown, SC ("Grand
Strand," n.d.). The city is home to a permanent population of approximately 27,000 ("Myrtle Beach,
South Carolina," n.d.). Built atop a large manmade island, Myrtle Beach is separated from the mainland
of the United States by the Intracoastal Waterway ("Myrtle Beach, South Carolina," n.d.). It’s also a
popular tourist hub due to its long beaches, boardwalk, pleasant weather and other attractions that
draw an estimated 17 million tourists annually ("Myrtle Beach, South Carolina," n.d.). As a result, its
economy is highly dependent on the tourism industry, which is heavily dependent on the quality of the
city's beaches and the ocean.
As Allison Hardin, a planner for Myrtle Beach, aptly put it, "The beach is our thing!" But being a coastal
city also makes the area vulnerable to flooding from tropical storms and hurricanes, as well as
catastrophic erosion. The severity of this vulnerability became apparent after Hurricane Hugo, which
bore down on Myrtle Beach and much of the rest of the coast of the Carolinas (Armstrong, 2014). Hugo
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is thought to be the worst natural disaster that has occurred in the living memory of most people
residing in this area of the United States (Armstrong, 2014). In Myrtle Beach, beachfront homes and
hotels were severely damaged, sand dunes intended to protect inland areas from storm surge were
washed away, and many of the city's famed piers were destroyed (Armstrong, 2014).
In the wake of that storm, South Carolina established a model beach front management plan, which
Myrtle Beach was tasked with implementing. These plans impacted city codes by requiring cities to
establish a baseline where new construction and erosion control structures could not be built, as well as
a 40-year setback line based on average annual erosion rates landward where private properties can
build (City of Myrtle Beach, 2012). This policy essentially ensures that new construction is given a higher
degree of protection from coastal storm impacts, and beaches as well as other sensitive ecological areas
like dunes are protected from development (City of Myrtle Beach, 2012). Myrtle Beach went above the
state requirement and regulated a setback equal to 50 years of erosion. Now the city's shoreline
remains largely intact and preserved as open space (City of Myrtle Beach, 2012).
But the community's beaches are not the only natural areas the city has taken action to protect. Myrtle
Beach is home to several tidal creeks known locally as swashes ("Withers Swash Park," n.d.). Withers
Swash is a large area where salty waters from the ocean and stormwater mix. Several small inland
tributaries meander through Myrtle Beaches' residential neighborhoods, which contribute flow to the
swash. At their confluence, a small lake just north of Kings Highway formed. The lake and surrounding
natural area comprise Withers Swash Park which then drains into another open naturalized channel that
flows under Kings Highway and a popular amusement park before draining into the ocean.
The city has not always owned the swash. In the last 20 years, Myrtle Beach has acquired the swash
piece by piece, and presently all but two parcels that include the swash banks are city owned. But the
extent of the city’s improvements didn’t stop there. More recently Myrtle Beach constructed a 1,500foot boardwalk that overlooks the swash and provides beach access to pedestrians walking from Kings
Highway to Ocean Boulevard. The city plans to expand so that it eventually connects to Withers Swash
Park (Wren, 1993). The park also includes a nature trail with informational signage designed, installed
and paid for as an Eagle Scout project. In 2016, the city broke ground on a new park called "New Town
Park," located on one of the tributaries that contributes to Withers Swash Lake ("New Town Park Project
Could Enhance Withers Swash Area," 2015). The ultimate goal of the city is to create a linear park that
stretches from New Town Park along the entire length of Withers Swash until it reaches the beach
("New Town Park Project Could Enhance Withers Swash Area," 2015).
Withers Swash is more than just a critical recreational resource.
Did you know 10 states have stateIt also helps manage stormwater by naturally cleaning runoff
mandated coastal setbacks that
from the city's impervious surfaces before draining into the
may qualify for credit under the
ocean. The attention Myrtle Beach has paid to Withers Swash
CRS program (NOAA, 2012). Find
has also helped the city address homelessness within the city.
out if your community is eligible for
After discovering an encampment of homeless people living
credit by checking out the Green
along one of the tributaries that feeds the Swash, the city
Guide profile of element 422.e.
created a new initiative called New Directions that focuses on
Coastal Erosion Open Space.
housing homeless individuals and also employs individuals from
the New Directions shelter to maintain Withers Swash Park. Through these efforts, the city has not only
allowed this unique natural area to be preserved for residents, but also helped to improve water quality
so fish and wildlife can thrive and prevent swimming advisories that negatively impact tourism. It also
improved the quality of life of homeless individuals within the city.
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These successes, which have helped to protect the natural and beneficial functions of floodplains would
not have been realized without the help of others. Myrtle Beach's former Planning Director Jack Walker
and former Stormwater Manager Steve Moore championed the city's efforts to acquire and protect
beachfront areas and Wither Swash with regulations so that future generations can enjoy them. External
to the city, the Coastal Waccamaw Stormwater Education Consortium and the Grand Strand Surfrider
Association were involved throughout the comprehensive planning process and advocated for the
protection of the swash as well as the beach. The city also received $85,500 from a State Parks,
Recreation and Tourism Grant to construct the previously mentioned boardwalk, which the city
matched. Myrtle Beach also spent an additional $650,000 to purchase lands adjacent to Withers Swash.
An additional $275,000 in funding from a Community Development Block Grant was obtained by the city
in order to construct Withers Swash New Town Park.
Best practices that can be shared by this community:
1. "Set aside land early on. A lot of the [CRS open space] points we have are because we had really
good founding fathers that did just that. The challenge for those that haven't had that kind of
benefit is to regain it, and it's tough. It's easier to loosen up than it is to tighten up." – Allison
Hardin
2. The CRS program is an easy win for elected officials on campaign trails. Ensure they are aware of
the CRS program and its benefits to policyholders, and using this information to their advantage.
Myrtle Beach Mayor John Rhodes is fond of repeating the fact that the CRS program helps keep
almost $1 million in the city that would have been going to insurance companies.
As a result of these actions and the implementation of other activities the city receives CRS credit for,
Myrtle Beach has reached a Class 5 and saves its flood insurance policyholders $915,000 each year. Their
efforts have also helped to make the city more resilient to future flooding.

Pima County Leverages Property Tax Revenue to Excel in Capital
Improvement Projects and Open Space Acquisition
Location: Pima County, Arizona
Highlighted Element: 422.e. Open Space Incentives (OSI) and 542.c. Capital
Improvement Program (CIP)
Point of Contact: Dr. Greg Saxe, M.R.P., Environmental Planning Manager, Pima
County, AZ
Pima County is a large community of nearly 6 million acres––nearly the size of Vermont, and is the
second most populous county in Arizona with a population of 980,263 (as of the 2010 census) ("Pima
County, AZ," no date). A majority of the population is in Tucson with most of the urbanization occurring
in the Tucson Valley. Pima County contains several Native American reservations and part of Saguaro
National Park ("Pima County, AZ," no date). A large community with many resources, the county is
rapidly growing with an additional 20,000 new residents each year (Huckelberry, 2002).
Pima County excels in Open Space Incentives and Capital Improvement Projects due to its geographic
need to protect its floodplains, as well as the fragile Sonoran Desert landscape. Since the county is arid,
the floodplains are often dry until a severe rain event occurs and the watercourses are subject to flash
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flooding and lateral movement. For example, numerous homes and businesses were lost due to the
lateral migration of watercourses during the 1983 flood. This flood event resulted in increased resources
to the Capital Improvement Program (CIP) for projects such as bank stabilization to protect homes, and
creation of the Flood-prone Land Acquisition Program (FLAP), which was set up to acquire lands and
residential structures damaged by the flood. Over 400 structures were purchased using $8.3 million in
General Obligation Bonds (GO Bonds) issued in 1984.
An evaluation of the 1983 flood event led to the conclusion that flood damage would have been more
severe if the upper watersheds were developed and watercourses channelized. This led to the
expansion of FLAP to include acquisition of undeveloped properties and upper watershed areas in order
to reduce flood risk downstream and reduce the need for structural improvements. Flood-prone land
acquisition also helps create recreational opportunities, maintain urban open space and enhance
groundwater infiltration. In 1986 Pima County voters authorized another $20 million in GO Bonds to
acquire large upper watershed parcels, such as the Cienega Creek Preserve. Additional voter-approved
bond issuances occurred in 1997 and 2004 with approximately $32.5 million in GO Bonds approved for
flood-prone lands and riparian habitat. After the Aspen Fire in 2003 and subsequent flooding of
residences the following year, GO Bonds, augmented by a $3 million FEMA Disaster Mitigation Grant,
were used to purchase and relocate people from 76 properties in the Cañada del Oro Wash. To date, the
Pima County Regional Flood Control District has acquired approximately 12,500 acres of flood-prone
property.
Pima County grew at a very quick pace in the 1980s and early 1990s, but stalled in the mid-1990s due to
its first endangered species listing—the cactus ferruginous pygmy-owl (Glaucidium brasilianum
cactorum). As a result, in the late 1990s, Pima County began to develop the now award-winning Sonoran
Desert Conservation Plan (SDCP) (“The Sonoran Desert Conservation Plan,” n.d.). The SDCP is a nationally
acclaimed open space plan that brings biological and scientific considerations into the conversation of
growth. As the basis for Pima County's Multi-Species Habitat Conservation Plan, approved by the U.S.
Fish and Wildlife Service in 2015, the SDCP provides planning guidance and endangered species
mitigation areas so municipalities and private landowners can be exempt from having to have individual
consultations when federal permits are required (Multi-species Conservation Plan, n.d.). The SDCP
designates priority conservation areas, which Pima County uses to guide new open space acquisitions. In
2004 voters approved an additional $164.3 million in GO Bonds for open space acquisition to support
the SDCP, resulting in the conservation of 47,000 acres of land “in fee” and 127,000 acres of state and
federal grazing leases.
The CIP used GO Bonds to fund more than $100 million in infrastructure improvements to protect
existing development from flood and erosion hazards, as well as to facilitate and plan for the protection
of new development. These improvements include over 100 miles of bank protection, numerous
regional detention basins and a vast array of construction and maintenance projects on smaller
watercourses.
In addition to bond funding, the district's enabling legislation provides property tax authority to support
flood control activities. The district's annual budget supports, among other programs, a CIP including
FLAP to allow for the continuation of these services between bond elections. Benefits that Pima County
residents receive from the property tax levy include 55 full-time employees dedicated to flood control.
More benefits in addition to CIP include a floodplain management program to address outreach and
regulatory requirements, a flood control operations program to address inspection and maintenance of
flood control infrastructure, and a water resources program to evaluate and implement projects that
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restore and enhance water supply and the natural resources it supports. The district is rather advanced
in its GIS capabilities, which helps with the creation of their impact adjustment maps for their CIP and
other CRS activities.
Clearly Pima County has demonstrated the importance of connecting with the community so sound
floodplain management practices are supported by local residents, up through county leadership. Pima
County's robust CIP program, including open space funding, would not have been possible without
working to get the community to understand the importance of structural and nonstructural floodplain
management practices. Dr. Greg Saxe credits Suzanne Shields, the district's chief engineer, who works to
encourage public support of bond efforts, and the property tax levy to support floodplain management
goals. Saxe also credits Chuck Huckelberry, county administrator, for his unwavering support for the
district and the SDCP.
Pima County officials say that by looking at open space preservation, floodplain analysis and capital
improvement needs regionally, the costs associated with each project are significantly reduced for
public and private sector projects. For example, a developer only needs to add the footprint of a
proposed development to the relevant cross-sections of a regional floodplain delineation, rather than
modeling an entire watershed in order to determine the project impacts. Fortuitously, when the new
CRS manual was released, open space had been given a lot more emphasis, allowing Pima County to
capitalize on their existing efforts on the SDCP and FLAP.
Pima County's CIP and open space efforts have resulted in
Learn more about how your community
many financial and environmental benefits. As a Class 5
can earn credit for its Capital
community, the county receives a 25% reduction in flood
Improvement Plan or development
insurance premiums. They have also noticed significant
regulations. Check out the Green Guide
drop in emergency response since their CIP and open space
profiles of elements 422.e Open Space
preservation has become so well established, and that
Incentives and 542.c. Capital
insurance claims have decreased and paid claims are for
Improvement Program.
smaller amounts. Investment in OSI and CIP has not only
contributed to a dramatic reduction in risk, it has also been significant in terms of what land is now
developable. In many cases where capital improvements have occurred, development can extend closer
to watercourses without an increase in risk. In other cases, acquisition of flood-prone lands reduces
development pressure in that area, as well as the associated risks that increased development has on
existing downstream development.
There have also been a number of notable environmental benefits. Pima County officials noticed native
fish returning to the Santa Cruz River and a re-established Bighorn Sheep population. The county works
to maintain wildlife corridors in its open space, and have even constructed wildlife overpasses to ensure
their riparian corridors are uninterrupted.
Best practices that can be shared by this community are:
1. Do not underestimate the importance of involving the community so that they understand and
support capital improvement projects and open space preservation. Community involvement in
conservation planning to be a huge advantage.
2. Be sure to leverage existing efforts before partaking in new CRS activities.
3. Have a countywide plan that establishes an overall goal and prioritizes areas that need to be
protected. This reduces some of the controversy associated with individual projects.
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4. Get everyone "bought in" first. To establish the program in the first place, you need widespread
support from elected officials, city employees, NGOs, stakeholders, local residents, etc.

Development Limitations and Low-Density Zoning Combat Floodplain
Development Pressure
Location: Pierce County, Washington
Highlighted Element: 422.g. Low Density Zoning and 432.a. Development Limitations
Point of Contact: Dennis Dixon, CFM, Surface Water Management Engineer, Pierce
County, WA
Pierce County is Washington the state's second most populous county and home to 795,225 residents
(U.S. Census Bureau, 2010; Pierce County, 2016). Covering approximately 1,793 mi2, this vast county
stretches from Puget Sound to Mount Rainier and is roughly the size of the Delaware (Pierce County,
2016). Pierce County has a long history of flooding. Since 1990, nine federal disasters have been
declared as a result of flooding ("Flood District FAQs," n.d.). The county has 11 "significant floodplains"
that range from urban and highly developed to rural and sparsely populated ("Flood District FAQs," n.d.).
According to the county flood control district, the predicted losses from a severe flood event in Pierce
County are in excess of $725 million ("Flood District FAQs," n.d.). However, the adverse impacts of a
severe flood are not just financial. An estimated 11,800 individuals have jobs or businesses within the
100-year floodplain that could be impacted by a significant flood ("Flood District FAQs," n.d.). These
broader effects of flooding impact the livelihoods of residents and businesses that rely on them in order
to have their basic needs fulfilled. How does a county that is the size of a small state and has topography
that is so variable that it stretches from the peak of Mount Rainier to sea level, ensure that it will remain
resilient to flooding? In this case, policy has been a critical tool for shaping and resisting the pressure to
develop lands in the regulatory floodplain.
Beyond Tacoma and its suburbs, Pierce County remains fairly rural. Sprawl has been limited in large part
due to a relatively new planning tool used by communities—the urban growth boundary.
Implementation of this urban growth boundary in Pierce County was required under the 1990
Washington Growth Management Act, which mandated Washington state's most populous and rapidly
growing cities and counties to engage in a coordinated comprehensive planning processes, work
together to establish urban growth areas beyond which high density development cannot occur, and
create regulations that protect forests, agriculture and other critical resources areas (36 R.C.W §
70A.060; 36 R.C.W. § 70A.045; "Growth Management Act," n.d.). The expansion of these Urban Growth
Areas are now explicitly prohibited in the 100-year floodplain, which prevents rapidly developing areas
from encroaching on intact floodplains (Pierce County, 2016). In accordance with the county's
comprehensive plan and requirements of the Growth Management Act, the county and its major cities
have developed limits beyond which the character of the land is intended to remain rural in nature with
single-dwelling lot sizes generally being 5 acres or more (36 R.C.W § 70A.060; Pierce County, 2016). As a
result, a majority of the county remains rural, with areas being zoned at very low densities. In doing this,
Pierce County has managed to achieve a delicate balance between allowing some development to
occur, while also leaving ample amounts of areas open to function as they would in nature.
Although maintaining large lot sizes helps to minimize the adverse impacts associated with development
in the floodplain, it does not prevent those structures from incurring damage when water levels rise. In
order to ensure new development and substantial improvements to existing structures are resilient to
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future flooding, Pierce County has put into place several regulations that manage where and how
development occurs in floodplain areas. For example, all new development is strictly prohibited in the
floodway. Important to note in this case is that Pierce County's regulatory floodway extends beyond the
standard FEMA floodway due to the way the county defines it. Essentially all areas where water is 3 feet
or more deep and/or flowing at a velocity of 3 feet/second or more, or a combination of the two (e.g. a
flood depth of 1.5 feet flowing at a rate of 2 feet/second) are mapped as floodway. As a result, the
county's regulatory floodway is very large.
The county's code prohibits new development in the flood fringe unless there are no feasible
alternatives to building outside of the Special Flood Hazard Area. When new structures are permitted to
be constructed in the flood fringe, property owners must meet standards such as including safe egress
during a flood in order to allow residents to safely evacuate their property, and demonstrating that any
fill placed does not increase flood flow velocities, elevations or decrease the available storage (18E
P.C.C. 36 § 70.040 C). As a result, a significant amount of compensatory storage is required for most
development in the flood fringe. To protect life, property and the natural functions of rivers, channel
migration zones are subject to the same regulations as floodways. This has effectively increased the
total area of all floodways within Pierce County from approximately 5,000 acres to 10,000 acres.
But the success of these regulations depends on their ability to
Learn more about how your
withstand opposition from the general public, development
community can take credit for
community and local government officials who represent these
low-density zoning or the
constituents. In order to communicate flood risk to current
implementation of sound
residents, developers and future homeowners, the county created
development regulations in the
a publicly available GIS web-map that allows residents to overlay
floodplain. Check out the Green
data layers. In doing this, anyone with a computer can readily look
Guide profiles of elements
up whether or not their current home, planned development or
422.g. Low Density Zoning and
other neighborhoods are subject to flooding and/or other natural
432.a. Development Limitations.
hazards like erosion and landslides. They can even check if the
parcel has potentially sensitive natural areas located on it like fish and wildlife habitat or wetlands. This
has helped increase the transparency between the county's floodplain management staff and the
general public, and empower residents and developers to make informed decision based on flood risk.
The Department of Surface Water Management, which oversees the implementation of the county's
floodplain management program, has also built a strong relationship with many of the departments that
benefit from decreasing flood risk and managing expectations of the public. So when there are
suggestions to loosen the stringency of the floodplain management regulations, the Department of
Emergency Management will step in and help defend the county's floodplain management regulations.
As a result, while these regulations have been subject to criticism at times, they have endured changes
in local politics.
While regulations discussed in this success story were enacted to protect life and property from flooding
in Pierce County, they also have several co-benefits for the environment. By subjecting channel
migration zones to the same regulatory standards as floodways, the county has effectively reduced the
number of properties at risk of being damaged by a flood event on a river or stream that has historically
migrated. The demand for shoreline armoring like riprap and gabions implemented to stabilize channel
banks has been reduced substantially.
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This has allowed the flow regimes of some streams in the county to return to "normal." As a result,
channel banks can undercut and eventually migrate as they would have prior to human settlement.
Along the way, these streams pick up sediment, rocks and logs that are eventually deposited
downstream, diversifying in-stream habitat for fish and macroinvertebrates and enhancing biodiversity
as a result.
Best practices that can be shared by this community include:
1. Documenting what your community is already doing well can often times lead to CRS credit.
2. Understand what FEMA gets out of the program and what the agency's goals are. This will help
communities grasp why the CRS program rewards certain floodplain management practices over
others and why it is useful.
3. Have patience. Learning how the program works and putting into place the systems necessary to
efficiently document CRS activities takes time.
For all the actions Pierce County has taken to preserve the rural character of a majority of its land;
prevent future subdivision and development of land in floodway; and help ensure development in the
flood fringe is resilient to future flooding, the county has been awarded a Class 2 ranking in the CRS
program. Flood insurance policyholders within the county receive a 40% discount on their premiums,
which equals more than $530,000 in savings for homeowners each year.

Sanibel Uses CRS Consultants to Advance and Outreach to Garner
Support for Higher Erosion Control Standards
Location: Sanibel, Florida
Highlighted Element: 432.n. Special Flood Related Hazard Coastal Erosion Regulations
(CER)
Point of Contact: Craig Chandler, Planner, City of Sanibel, FL
Sanibel is a barrier island off southwest Florida near the cities of Cape Coral and Fort Myers. It has a
population of 6,741 and an area of 33.16mi2—of which only 17.21mi2 is land ("Sanibel, Florida," no date).
The Sanibel Causeway, built to allow easy access to the island, has made Sanibel a popular tourist
destination ("Sanibel, Florida," no date). Ecological preservation is important to residents and tourists
alike. More than half of the island is designated wildlife refuge, the largest of which is the J.N. "Ding"
Darling National Wildlife Refuge. Sanibel is a relatively new community, incorporated in 1974 ("Sanibel,
Florida," no date).
Sanibel's success with CRS element 432.n. Special Flood Related Hazards Coastal Erosion Regulations
(CER) comes from higher regulatory standards for permitting erosion control structures, as well as
ecological zone development standards of the Sanibel Comprehensive Land Use Plan that include
limitations on developed area, impermeable coverage and required stormwater management. The
Sanibel Comprehensive Land Use Plan, originally developed in 1974, was updated in 1985, 1989, 1997,
2007 and 2013. The plan states only the minimum amount of erosion protection should occur and
actions can have no adverse impact to dunes or dune vegetation (“City of Sanibel, Florida,” 2013). The
plan specifies a preference for beach re-nourishment or beach rehabilitation over the use of sandbags or
other hard infrastructure (“City of Sanibel, Florida,” 2013). According to Craig Chandler, a planner for the
city of Sanibel, there is only one permanent gulf-side revetment on the island, though other bay front
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properties have obtained conditional use permits to install revetments or "living shorelines," including at
the city-owned Lighthouse Beach Park.
The higher regulatory erosion standards are enforced in each proposed project by first sending the
Department of Natural Resources to do a preliminary inspection of the dune area in question. The city
asks for a vegetation plan and the original application would have to state approval from Florida
Department of Environmental Protection. While the city has the higher regulatory standards, they do
not receive applications for emergency beach erosion control often.
Sanibel's success seems to stem from other best practices within the community. Chandler said the
town excels at public outreach and open space preservation elements within CRS. Sanibel is currently ⅔
open space (some is owned by the city, and some was donated or dedicated by private groups). The
Sanibel Captiva Conservation Foundation is a leading local organization that acquires and dedicates land
to conservation/open space. The city participates in the Lee County Multijurisdictional Program for
Public Information, which the city has a responsibility to distribute any relevant flood safety and building
information to the public (“Lee County Multijurisdictional Program for Public Information,” 2016). Other
outreach efforts include sending informational materials with bill statements, holding annual hurricane
awareness seminars, numerous emails, and webcasting all city council meetings so all residents can stay
informed. Sanibel's ecological focus is well understood and supported by residents and tourists.
Sanibel also hired consultants to advise staff on changes to the
Learn more about how your
CRS program and its requirements. The consultants also
community can take credit for
reviewed the city’s past documentation in an effort to maintain
higher regulatory standards in
its Class 5 rating, and explore the possibility of reaching Class 4.
coastal erosion hazard areas!
City staff spoke with the consultants on a monthly basis to draft
Check out the Green Guide profile
recommendations and options for the City Council to consider.
of element 432.n. Coastal Erosion
Consultants first reviewed where the city was receiving credit.
Regulations.
They then identified areas Sanibel was not receiving credit, but
could with proper documentation and formatting. The consultants looked at higher regulatory standards
that would boost Sanibel to a Class 4 CRS community and presented the options to the City Council in
the form of a decision tree. The council questioned relevant departments to understand how new
policies would be enforced and what the benefits/repercussions may be. Through this process, the city
was able to determine that higher regulatory standards were not acceptable for Sanibel, such as the
prohibition of using fill. However, the process did assist staff in capturing credit to secure its current
rating as a Class 5 CRS community.
According to Chandler, the consultants were an asset throughout the process. He found them very
helpful as they have worked outside of Sanibel and have greater expertise knowing what has worked in
other communities. Also, from a staffing perspective, it allowed city employees to continue to focus on
their usual day-to-day job requirements. A staff representative from each applicable department was
responsible for attending and conducting follow up research and documentation as needed. Chandler
said Sanibel anticipates remaining a Class 5 community and believes leadership thought the consultants
were worth the extra expense.
Best practices that can be shared by this community:
1. Using consultants can save lots of staff time and help identify easy ways to gain more CRS
points.
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2. Extensive outreach is important. The community understands why higher regulatory standards
are in place and it often attracts new residents and tourists for these reasons. Many people
support the regulations because they "keep Sanibel, Sanibel."
Through their higher regulatory standards and other efforts, Sanibel has reached a Class 5 rating in the
CRS. This resulted in an annual $2,860,000 reduction in the cost of flood insurance for policyholders.

Stormwater Management Regulations Enhance Water Quality and
Reduce Flood Risk in Louisville-Jefferson County
Location: Louisville-Jefferson County, Kentucky
Highlighted Element: 452.a. Stormwater Management Regulations (SMR) and 452.c.
Erosion and Sediment Control Regulations (ESC)
Point of Contact: Lori Rafferty, P.E., CFM, Floodplain & CRS Administrator, Louisville &
Jefferson County Metropolitan Sewer District, Louisville-Jefferson County, KY
Louisville-Jefferson County Metro Government is the largest community in Kentucky. Formed in 2003
when two separate government entities, the city of Louisville and Jefferson County, consolidated to
form one government entity (the metropolitan area supports a population of more than 1.2 million
people) ("Louisville metropolitan area," n.d.). This unique government arrangement resulted in the
centralization of community institutions (Savitch, Vogel & Ye, 2010). Meaning, the local government
systems, bureaucracies and budgets of Louisville, the 89 suburban communities that surrounded it and
Jefferson County were integrated (Savitch, Vogel & Ye, 2010).
That said, Louisville and Jefferson County have a long history of sharing management responsibilities
when it comes to stormwater management, wastewater management and flood control. In 1946 the
local government leaders of Louisville and Jefferson County passed an ordinance that established the
Louisville and Jefferson County Metropolitan Sewer District (MSD) ("MSD Overview," 2012). This utility
was tasked originally with operating and maintaining the region's network of combined and separate
sanitary sewers ("MSD Overview," 2012). Over time, MSD's mission expanded to include managing the
Ohio River Flood Protection System, the public stormwater infrastructure system, as well as several
other programs designed to protect the environment ("MSD Overview," 2012). Today MSD is an
independent, non-profit, regional utility service funded primarily through wastewater and stormwater
service fees ("MSD Overview," 2012; Metropolitan Sewer District, 2010). MSD is also responsible for
administering the NFIP and managing the CRS program for the Louisville-Jefferson County Metro
Government ("Floodplain Management," n.d.-a).
This region of Kentucky also has a long history of severe
flooding. Louisville was built atop low-lying lands adjacent to
the Ohio River, which floods frequently in the winter and
spring ("Floodplain Management," n.d.-a). The city is also
vulnerable to flash flooding by streams within the city limits
("Floodplain Management," n.d.-a). In 1987 MSD took over
responsibility of Louisville's public stormwater infrastructure
system. As a result of taking over responsibility for
stormwater drainage within the city, MSD was motivated to

Find out if your community's
stormwater management regulations
and erosion and sediment control
regulations qualify for CRS credit!
Check out the Green Guide profiles
for CRS elements 452.a Stormwater
Management Regulations and 452.c.
Erosion and Sediment Control
Regulations.
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have a comprehensive stormwater drainage plan for the region. This resulted in the creation of MSD's
first Drainage Master Plan in 1987 (Metropolitan Sewer District, 2010). At that point in time, MSD hired a
consultant to evaluate the community's existing stormwater management regulations and make
recommendations regarding how they could be improved. The outcomes of the consultant’s
recommendations were implemented, and it these regulations are what the community is credited for
under element 452.a Stormwater Management Regulations.
Louisville-Jefferson County receives credit for its stringent stormwater development regulations. For
example, developers are required to match the 2-, 10-, 25-, and 100-year pre-development peak flow
rates for all new development (except single family homes or developments that disturb less than 2000
square feet of land). In addition, in 2013 MSD updated its design regulations and now requires all new
developments one acre or more to implement "Green Management Practices" (GMPs) and Best
Management Practices (BMPs) post-construction to help manage the quantity and quality of stormwater
runoff from the development (Metropolitan Sewer District, n.d.; Metropolitan Sewer District, 2015).
GMPs are essentially pieces of green infrastructure that can improve water quality, reduce peak flow
rates and reduce the total volume of runoff being produced by new development (Metropolitan Sewer
District, n.d.; Metropolitan Sewer District, 2015). Requiring the implementation of these GMPs and BMPs
certainly benefits the natural environment. However, because Louisville-Jefferson County does not
require the use of these practices to the maximum extent possible, this is technically not creditable
under the element 452.a. of the CRS.
Louisville-Jefferson County has also implemented regulations to manage erosion from construction sites.
As an MS4 community, permitting and enforcing construction sites manage erosion from one acre or
more in size is required. That said, in 2001 the community passed an erosion and sediment control
ordinance that goes above and beyond the requirements of the MS4 permit by requiring all new
development that disturbs 2,000 square feet or more to comply with the requirements of their erosion
and sediment control regulations (Metropolitan Sewer District, 2015). This was done as a result of the
community's concern for protecting stream water quality and out of recognition that much of the
development occurring within the community was less than one acre. In decreasing the size of the
development required to adhere to these erosion and sediment control regulations, they were able to
capture more of the development occurring within the community limits.
How has MSD been so successful in implementing these higher regulatory standards? According to Lori
Rafferty, Louisville-Jefferson County's CRS coordinator, MSD staff have built relationships with the
development community as well as residents. Presently, MSD has a standing monthly meeting with the
development community, which provides them with ample opportunities to voice their concerns,
provide input and ultimately come to a consensus regarding the implementation of more stringent
stormwater management regulations. These meetings were essential to the previously mentioned
erosion and sediment control regulations as well as the recently implemented green infrastructure
standards. In order to more effectively regulate development, MSD has partnered with the city's
permitting office. While MSD and Metro Louisville are entirely different agencies, they have integrated
their plan review so that the city will not issue permits for projects in the floodplain unless MSD has
permitted the project. Monthly interagency meetings are held to discuss any permitting issues and
Louisville and MSD use the same permitting software to track projects. This ensures developments are
permitted correctly and consistently.
MSD also conducted targeted outreach with citizens to help educate them on green infrastructure like
rain gardens and rain barrels. MSD staff attended local events like Homearama, as well as other
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meetings, and helped disseminate information and address citizens' concerns about green
infrastructure. These relationships have helped MSD overcome some citizens’ resistance to change. MSD
also created a detention basin credit program, where it offers credit on a customer's drainage bill if they
agree to maintain their detention basins. In order to join the program, property owner must complete
an application and prove the basin is meeting the program requirements. Once the basin is credited, the
owner accepts responsibility for all maintenance for the basin. MSD annually inspects each basin to
ensure it is being maintained properly. If the basin is in need of maintenance, the property owner is
contacted to correct the maintenance issues. If the maintenance issues are not corrected, MSD will
remove the credit from the drainage bill. The program is very popular because MSD and the property
owners benefit.
Best Practices Shared by this Community:
1. Welcome stakeholder groups to provide input on any rule changes. It is a lot easier when
everyone has bought-in to the changes that are made.
2. Visit other communities that have already implemented things your community is replicating.
Then you can see what is and isn’t working and get first hand advice from your counterparts.
Through these and other efforts, Louisville-Jefferson County has become a Class 3 CRS community, and
saves property owners a combined $2,046,783/year on flood insurance premiums.

Bristol’s Holistic Approach to Stormwater Management Improves
Water Quality
Location: Bristol, Rhode Island
Highlighted Element: 452.d. Water Quality Regulations (WQ)
Point of Contact: Diane Williamson, AICP, CFM, Planning & Development Director,
Bristol, RI
Bristol, Rhode Island is a small town located on an approximately 10.1-square-mile peninsula between
Mount Hope Bay and Narragansett Bay. Home to approximately 23,000 year-long residents, Bristol is a
historic coastal community that dates back to the late 1600s (U.S. Census Bureau, 2010; "Bristol, RI,"
n.d.). The town was first settled by Europeans in the 1680s, and was named after Bristol, England
("Bristol, RI," n.d.). Since its inception, residents have made their living off of the maritime industry,
including manufacturing, boat building and tourism ("Bristol, RI," n.d.). Today, Bristol is approaching
build-out and struggles with nuisance flooding in neighborhoods due to under designed stormwater
infrastructure and poor drainage. The town has also experienced several beach closures due to bacterial
contamination where stormwater drains to the ocean.
Presently, many of the regulations that Bristol has in place to manage pollution to its waterways come
down from the state. Bristol is a small Municipal Separate Storm Sewer System (MS4) community,
meaning water discharging from its storm sewer system is regulated under a state permitting process
called the Rhode Island Pollutant Discharge Elimination System (RIPDES) ("RI Pollutant Discharge
Elimination System (RIPDES)," n.d.). RIPDES is an authorized state program which has the authority to
implement the U.S. EPA's National Pollutant Discharge Elimination System. Common amongst all MS4
communities is that they must have regulations in place to manage pollution from construction
activities, industrial sites and municipal stormwater systems ("RI Pollutant Discharge Elimination System
(RIPDES)," n.d.).
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While all communities in Rhode Island are held to the same state standard, Bristol has taken a unique
approach to implementing these regulations compared to other communities. In order to satisfy the
MS4 permit requirements, the community has integrated the erosion control requirements during
construction of new development, as well as the requirements for stormwater treatment postconstruction into one, streamlined, permitting process ("Soil Erosion, Runoff and Sediment Control
Ordinance Application Instructions and Forms," n.d.). Specifically, before construction can even begin,
the developer must submit plans for controlling soil loss from the site during construction, and propose
Best Management Practices (BMPs) that will be permanently implemented to ensure that predevelopment and post-development peak flows do not change. The developer must also ensure that
average annual total suspended solids are reduced by 80% in post development runoff (Town of Bristol
Code Chapter 29 Article 3 § 29-57; BETA Group, 2008). These standards apply to all new development
that is one or more acre (Town of Bristol Code Chapter 29 Article 3 § 29-57).
Similarly, Bristol has integrated its regulations for stormwater management and erosion and sediment
control. How did this integrated ordinance come to exist? The town had an old ordinance on the books
focused specifically on stormwater. When Bristol became a regulated MS4 and subject to state
regulations, local officials chose to integrate the new requirements into the existing ordinance, and
expanded its scope to include soil erosion management and sediment control in addition to stormwater
runoff. Having had stormwater regulations on the books at the time of this update meant homebuilders
within the community were already cognizant and bought into the idea of needing to manage drainage
and runoff from developments. Therefore they did not resist the additional requirements implemented
within Bristol as a result of becoming an MS4 community. The town council and planning board were
also accepting of the idea of having regulations for soil erosion, sediment control and stormwater
management because they were aware of the flooding and water quality challenges faced by the town.
With the implementation of these regulations alone, Bristol
Did you know? Most communities
has already satisfied the CRS requirements in order to obtain
already qualify for credit under this
full credit for Water Quality Regulations and some credit for
CRS element! Find out if your
Erosion and Sediment Control Regulations. But the town
community qualifies for credit by
continues to go above and beyond what is creditable under
checking out the profile for CRS
the CRS to enhance the quality of the city's waterways, as well
Element 452.d. Water Quality
as to protect residents from flooding. For example, the
Regulations.
Tanyard Brook is a channelized stream that flows through a
densely populated part of town. When a child drowned in the stream in the early 1970s, the community
elected to cover the stream with concrete slabs, effectively burying 90% of it. For decades the stream
was out of sight and out of mind, but as the neighborhood became more populated and the density of
development in the area increased, residents began experiencing more nuisance flooding. Eventually
this area became a studied floodplain. The lot on which part of the steam was still above ground was
bought by a developer who wished to subdivide the land and construct new housing. This heightened
the awareness of the community to the issue of flooding, and they recognized additional development
in the watershed could be problematic. As a result, the town conducted a study of the Tanyard Brook
Watershed. The results of this study were used to inform the development of a special ordinance that
applies to the Tanyard Brook watershed. The ordinance requires individuals within this watershed to
control 100% of the runoff volume from their property on-site. Those who cannot control 100% of the
runoff from their site are required to construct some off-site improvement or pay a fee that goes
towards an off-site improvement. This provision was also rolled into the town's stormwater ordinance.
Bristol officials also conducted a study of another watershed within its town limits—the Silver Creek
Watershed. This watershed faced several challenges, including a constraint at its outfall. Through this
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study the town sought to identify ways to restore the capacity of the watershed, and reduce flooding as
a result. One of the methods identified was better prevention of soil erosion. Sedimentation in some
areas was so severe there was virtually no difference between high and low tide because there was no
place for the water to go. The outcomes of this report were used to do several improvements within the
watershed (BETA, 2007).
Recently the town was recognized for its Town Beach project, which received two grants in order to
retrofit their town beach. A pipe that handled stormwater from a large residential neighborhood to the
north was identified as a point source for pollution discharge. They converted the pipe to a wet
vegetated treatment system (Stormwater and Green Infrastructure Coalition, 2014b). In addition, several
pieces of green infrastructure, including planting more than 125 trees and building several bioswales,
were completed (Stormwater and Green Infrastructure Coalition, 2014a). On average, this system of
green infrastructure treats approximate 12 million gallons of stormwater each year. Prior to
implementing these improvements, Town Beach experienced 72 beach closure days between 2000 and
2012. On average that is six beach closure days per year. Because of these efforts, beach closures
diminished significantly, which resulted in an estimated $50,000 increase in revenue from the Town
Beach over the course of five years (Stormwater and Green Infrastructure Coalition, 2014b).
Best Practices Shared by this Community:
1. "We have soil erosion, sediment control, and runoff as kind of a big package because that is
where we needed to be...My advice to other towns would be to just start with soil erosion...
Everybody can see the muddy water running down the street when it rains. Everyone can see
the dust on the street when they drive by...and hopefully developers can see the loam running
off the street... Start with the simple soil erosion premise of keeping your soil on your site, and
not having erosion through construction sites… And then you can build on that as you need to."
– Diane Williamson
2. "It seems daunting when you first take out the book…but when get right down to the individual
credit points, for us it was something that we were already doing. And to be able to take credit
and to get a potential discount for something that you're already doing, it's not that hard. You
just kind of have to go through it systematically, one by one, each section by section, and you'll
get there." –Diane Williamson
Through these and other actions, Bristol has earned a CRS Class 8 rating, which results in a 10% discount
in flood insurance. This is associated with a $78,000 annual discount for flood insurance policyholders.

Birmingham Buyout Program Enhances Community’s Resilience
Location: Birmingham, Alabama
Highlighted Element: 422.a. Buildings Acquired or Relocated (bAR)
Point of Contact: Denise P. Bell, CFM, Natural Hazards Administrator, City of
Birmingham, AL
Interviewee: Amber L. Gray, CRS Coordinator/Senior Planner, City of Birmingham, AL
The City of Birmingham, Alabama is a historic southern city established in 1871 ("Birmingham,
Alabama," n.d.). Located between the Cahaba and Black Warrior river-basins, the city stretches the
length of the Jones Valley and is home to more than 212,200 people ("About Birmingham,"
n.d.; "Geology," n.d.; Ellis & Reutebuch, 2002). Within Birmingham there are several major creeks:
83

Village Creek, Valley Creek, Shades Creek, and Five Mile Creek as well as other small creeks. Flooding of
these creeks and other areas has historically challenged Birmingham. Since 1970, flooding has caused
more than 17 federally declared disasters (Revell & Pruitt, 2008). Tens of millions of dollars have been
spent on flood recovery and more than 30,000 structures have been impacted (Revell & Pruitt, 2008). As
a direct response to flooding, the city worked diligently to develop a floodplain management program
tailored to its own hazards, character and needs. In October 1993, Birmingham entered the Community
Rating System program to minimize flood insurance costs, reduce flood damage to insurable property,
and to encourage and promote its floodplain management program through outreach efforts.
Furthermore, the city joined CRS after recognizing the cost of flood insurance was a major source of
economic and mental stress for residents living in the floodplain.
Over time the adverse economic and social impacts of chronic flooding on residents became a major
concern for city staff. The city experienced a significant flood event in December 1983, which lead to the
Village Creek Flood Control Project through the U.S. Army Corps of Engineers. Residents in the Ensley
and Pratt area along Village Creek were hit by Hurricane Opal in 1995 and several severe storms
followed, which caused back-to-back flood events. The resulting public outcry was heard by city staff.
They knew Birmingham needed a long-term solution to flooding. Staff took action to break the cycle of
flooding by seeking partnerships and assistance from the State Emergency Management Agency, FEMA,
USACE, elected officials, Bethel-Ensley Action Task, and the Ensley Monroe Park/South Pratt Flood
Coalition now known as the Village Creek Human and Environmental Justice Society to facilitate several
buyout projects.
Over the course of approximately 15 years, more than five full-time city staff members led three
consultant teams (including appraisers, attorneys, project title companies and project managers) to
facilitate a buyout program for flood-impacted residents. The city provided approximately $12 million in
cash contribution and contributed approximately $3 million towards in-kind contribution to leverage
approximately $60 million in federal funding for floodplain property acquisitions. With this funding, the
city has been able to acquire and relocate more than 1,200 properties from the floodplain, and
permanently preserve these properties as parks and open space (Revell & Pruitt, 2008; "Floodplain
Management Team," n.d.). According to a 2008 loss avoidance analysis completed by city staff, the
losses avoided as a result of these buyouts equal $2.3 million per year (Revell and Pruitt, 2006).
During the course of the buyouts, the City recognized that in
Did you know? Under the CRS
order to prevent a significant loss in its tax base, a voluntary
program, credited buyouts must
flood incentive program needed to be created. Hundreds of
guarantee that acquired land will be
families living in flood-prone homes would not have been able
preserved as open space. This newly
to relocate in Birmingham if they were only given the market
created open space can also be
value for the homes. The Flood Incentive and Relocation
counted for CRS credit. Learn more
Assistance Program was funded using Community
about how your community can take
Development Funds from HUD. The combination of funding
credit for land acquisition and open
given to residents for their homes during the buyout, along
space preservation by checking out
with the additional flood relocation incentive, allowed many
the Green Guide profiles of activity
residents to move out of the floodplain and remain in
520 Acquisition and Relocation and
Birmingham. Of the individuals given the option of being
element 422.a. Open Space
voluntarily bought-out and relocated, an estimated 95% of
Preservation.
qualified residents capitalized on the opportunity and were
moved out of the floodplain. Over the course of approximately 15 years, more than five full-time city
staff members led three consultant teams (including appraisers, attorneys, project title companies and
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project managers) and orchestrated a buyout program for flood-impacted residents. The city provided
approximately $12 million in cash contribution and contributed approximately $3 million towards inkind contribution to leverage approximately $60 million in federal funding for floodplain property
acquisitions. With this funding, the city has been able to acquire and relocate more than 1,200
properties from the floodplain, and permanently preserve these properties as parks and open space.
This buyout program has had several benefits in addition to permanently reducing flood losses and
claims. The implementation of these buyout programs has led to the creation of W.C. Patton Park,
Ensley Trail and Village Creek Linear Park. Through the creation of these parks, the city has increased
residents' opportunities for recreation and interaction with nature. The buyout program also assisted
with the restoration of the floodplain from developed land to its natural state, contaminant loads of
pollutants such as fecal coliform, organic matter, nutrients and sediments have been reduced by an
estimated 97-99% compared to pre-buyout conditions. This has significant beneficial impacts on the
water quality of Birmingham's creeks (Revell, 2011).
This community’s success can also be attributed to city-staff’s dedication to organization and
information sharing. Since the city joined the CRS program in 1993, three different individuals have
served as the CRS Coordinator. That said, all previous CRS Coordinators are still employed by the city of
Birmingham. This has prevented the loss of institutional knowledge on the CRS program when previous
coordinators moved into new positions.
Furthermore, the city’s current CRS Coordinator and Senior Planner, Amber L. Gray, has developed a
system for organizing and maintaining the city’s CRS-related information. Critically, CRS-related
information has been organized and filed in file cabinets and electronically such that there are hard and
digital copies of all important CRS information. All electronic CRS information is backed-up regularly to
prevent the loss of critical documentation in the event of an emergency. Additionally, all files that are no
longer relevant are archived in a separate location. In doing this, Gray has ensured that the information
the city is required to provide to ISO/CRS Specialists is up-to-date, easy to find, and resilient to disasters.
Finally, the city of Birmingham’s CRS Program has a unique organizational structure. This so called
“matrix structure” organizes individuals by both division and function. While the city only employs one
formal CRS Coordinator, all support-staff are trained in CRS such that they can provide assistance
effectively. According to Gray, the matrix structure is also flexible which helps to facilitate the “efficient
use of specialized staff and resources.” Taken together, these best practices for participation in the CRS
have cultivated an environment in which the CRS Coordinator can thrive and has helped to facilitate the
city’s success in the CRS.
Best practices that can be shared by this community include:
1. Have a comprehensive acquisition, relocation and property reuse strategy or similar plan for
every step of the buyout process prior to starting the buyout program or process. This will help
to guide future decision making and outline the process.
2. Develop and document your story for historical purposes and new staff members and residents.
3. Have staff designated for specific roles. Having a dedicated CRS coordinator is critical due to the
level of effort associated with the program and this element in particular.
Through this buyout program and other efforts for which the city can receive credit, Birmingham has
reached a Class 5 rating in the CRS which will be effective October 2017. This will result in a 25%
reduction in the cost of flood insurance for Birmingham’s policyholders.
85

Repetitive Loss Mitigation via Empathy and Outreach
Location: Peoria County, IL
Highlighted Element: 522.b. Buildings on the Repetitive Loss List (bRL)
Point of Contact: Andrew Braun, CFM, Planner III, Peoria County, IL
Peoria County is known as the Heart of Illinois. The County runs along the Illinois River, has a population
of 182,495, and is 629mi2 (“About the County,” n.d.).
According to Andrew Braun, a planner for Peoria County, the county came to focus its efforts on
acquiring repetitive loss properties due to consistent and repetitive flooding that has occurred in the
region for at least the past 100 years. The eastern boundary of Peoria County lies along the Illinois River,
which floods nearly every year and has flooded approximately 120 times in the last 100 years.
In addition, Peoria County has one of the highest counts of properties on the repetitive loss list in the
state of Illinois. As a result, the county actively applies for funding to remove these properties any time
they can. In the past, the county has received funding from the U.S. Department of Housing and Urban
Development (HUD), the Illinois Department of Natural Resources Department of Water Resources, the
Illinois Department of Transportation, and they are currently working to receive funding from the FEMA
Hazard Mitigation Grant Program. Braun says that every time there is a Presidential disaster declaration
the county applies for more funding. The county’s goal is to receive money to acquire the properties,
demolish them and then convert the land to permanent open space in the floodplain areas.
At one point in time, Peoria County had 579 structures in the Illinois River floodplain. As a result of the
county’s efforts, 125 of these properties have been acquired (10-15 relocated, the rest demolished) and
about 50-75 homes have been elevated (paid for privately by the homeowner). In addition, at least one
third of the structures existing in the floodplain in 1985 have been mitigated. Finally, the county
currently has a program that will acquire another 20 properties this year on the Illinois River and an
additional 20 homes in the Kickapoo Creek watershed.
These statistics are a testament to Peoria County’s success with respect to the acquisition of properties
on the repetitive loss list and more generally, their efforts to enhance the resilience of their community.
But these successes have not been realized without challenges. What follows is an overview of the
challenges Peoria County encountered when attempting to buy-out floodplain properties, as well as the
crucial factors that contributed their success and benefits reaped by this community.
Challenges
Time has been the biggest challenge associated with the buy-out process. Specifically, the length of time
it takes to receive funding. Sometimes it can take over a year to get approval and funding to buy actual
properties. Peoria County is able to overcome this challenge by being very open with the County
residents. Braun says that he will send updates out even if he just received an email on how the buyout
application is going. He also stresses the importance of empathizing with the property owners. Braun
says that Peoria County will hold public meetings to talk about what has happened or is happening and
why. This helps with maintaining the public’s interest, managing expectations, and avoiding having
property owners rescind their offers to sell.
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Additionally, Peoria County does not currently have a full-time floodplain manager. This is a challenge
because buy-out programs can take a significant amount of time to orchestrate. Specifically, Braun
estimates that when he is working on a buyout he expects it to be a 12-18 month process and that takes
about 50% of his time with about 7-8 other people occasionally working on it (ex. Director, Assistant
Director, Planners, Administrative, Finance, State Attorney's, etc.). He also estimates that there is about
40 hours total a week of administrative time on a given buyout program in the implementation phase
but only about 5 hours per week during the maintenance phase.
Another notable challenge is that there are some maintenance costs associated with the acquisition of
properties in the floodplain. This is because most acquisition grants require the county to maintain the
properties after all structures have been demolished. There is also the staff cost of traveling to the sites
to do inspections. To offset these costs, they partner with other townships and park districts and then
sometimes turn some of the acquired properties over to them to manage. For example, a set of 20
properties was turned into a dog park by the park district. They also have pull-offs within these areas for
people to look at the eagle population.
Finally, the buyout process itself is a challenge. There is a lot of information available about what needs
to be done (program requirements) but not about how to do it or how it applies to your specific
community. There are a lot of resources available to help and Braun’s biggest piece of advice is to find
someone who has been through this before and who is willing to answer your questions a few times a
week- he recommends reaching out to a CRS coordinator in a nearby community or to the ISO specialist
who will be conducting your review. They may not be dealing with the same specific details but the
overall process is likely the same.
Factors Contributing to Peoria County’s Success
One critical factor that has contributed to Peoria County’s success is that they have established a
relationship with most of the community. The county approaches the buyout process as trying to help
homeowners and not trying to be the bad guys. This has been immensely beneficial as all properties
have been, and will continue to be, acquired voluntarily. Following a flood event, Peoria County will
assess damage and ask that the property owners contact the county. They will often hold a “flood open
house” near the flooded area to answer questions and to inform residents of what the County is doing,
the next steps and to provide a general timeline for the buyout and recovery process. The county also
brings the state hazard mitigation officer and the state floodplain manager to these events so that they
can introduce some of the other options that are available to the homeowners. County staff at the flood
open houses also offer “voluntary interest forms” that homeowners can fill out. These forms essentially
allow homeowners to state that they are willing to discuss selling their homes. Peoria County then puts
together an application based on the number of forms they receive and submit for buyout funding.
According to Braun, citizen involvement has also been vital to the county’s work. Notably, it helps to
have past examples from the community when trying to explain the buyout process. Peoria County has
also had residents speak about their own experiences at their public meetings and they recommend
finding someone in the community who has been through this and is willing to reach out to the
community. Having multiple perspectives has been incredibly valuable.
Another critical element that has contributed to Peoria County’s success is their ability to acquire grant
funding. The county has been successful in receiving funding partly due to the county’s ability to buy out
groups of homes and not just single properties. Often times when a flood occurs one household will be
find it necessary to mitigate (i.e. elevate their home or sell). When neighboring property-owners see the
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benefit of this mitigation, they volunteer to take the same action. For example, many people are
voluntarily elevating their homes after one person was forced to. Residents see the benefit of elevating
their homes when the person with a mitigated property easily overcomes a flood event while they suffer
damages. Additionally, since the lot sizes in Peoria County tend to be small, property-owners receive
added benefits from elevating their homes as they can then have a garage under them. According to
Braun, some homeowners are elevating just so they can have a garage on their property.
Finally, another factor that has contributed to Peoria County’s
Learn more about how your
success is their membership to their state floodplain
community can take credit for
management association. The county works closely with the
property acquisitions in the
Illinois Association of State Floodplain Managers (IASFM),
floodplain. Check out the Green
which helps them share information with and learn about best
Guide profile for Activity 520.
practices from other communities. For example, Peoria County
made their elevation certificates available online after seeing what another Illinois community had done
at an IASFM meeting. The county’s collaboration with IASFM has also helped them to identify when and
where grant funding is available, this is especially critical for Peoria County because they do not have the
dollars on hand to acquire properties on their own. Finally, CRS user groups, FEMA-hosted webinars, and
the Association of State Floodplain Managers have also been valued resources that have helped the
county to achieve success.
Benefits
While there will always be flood risk due to the location of Peoria County, through the community’s
efforts to acquire properties on the repetitive loss list, they have lessened flood losses. One example of
how these buyouts have reduced flood losses occurred in 2013 when a severe flood hit Peoria County.
This flood only impacted 60-70 properties. Braun estimates that if the same flood had occurred in 1985,
over 200 properties would have been damaged.
Another benefit of the County’s efforts to acquire buildings on the repetitive loss list is that it has
allowed their emergency responders to be more effective. For example, in 2015 Peoria County had a
flood that would have been very damaging in the past but only impacted about 4 properties. The county
emergency responders know that certain areas no longer have structures, or that they have been
elevated and would not be impacted at the current flood depth, so there is less area for them to cover
when responding after a flood event. Additionally, Braun notes that there would have been worse
downstream flooding had the land from the 125 acquired properties not been converted to open space.
Finally, habitats for fish and wildlife, as well as recreation opportunities have all enhanced as a result of
the County’s actions. There are an abundance of bird nests in the open space that have led to
recreational opportunities such as bird watching. Additionally, some lots now have boat launches which
also increases the accessibility to the river. Finally, the county has also created “pocket parks” and even
restored acquired lands back to their natural habitat which is very aesthetically pleasing.
Best practices that can be shared by these communities:
1. Be open, give frequent updates, and empathize with the property owners. Buyout programs
take a long time and quality communication and outreach is key.
2. Find local residents who have experienced the buyout process to speak to the community and
who is willing to connect with other property owners.
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Through element 522.b. Buildings on the Repetitive Loss List and other efforts for which the city can
receive credit, Peoria County has reached a class 5 rating in the CRS. This has resulted in a 25% reduction
in the cost of flood insurance for policyholders.

Memorandum of Understanding helps Vicksburg Facilitate Buyouts of
Repetitive Loss Properties
Location: Vicksburg, MS
Highlighted Element: 522.b. Buildings on the Repetitive Loss List (bRL)
Point of Contact: Victor Gray-Lewis, CFM, Director or Building and Planning,
Vicksburg, MS
Incorporated in 1825, Vicksburg is located in Warren County, Mississippi at the confluence of the
Mississippi and Yazoo Rivers. Vicksburg has a population of 49,644 (2010) and is 35.3mi2 (“Vicksburg,
Mississippi,” n.d.).
Vicksburg’s first buyout program occurred in 1990 of about 50 homes under the 1362 FEMA flood
buyout program (unfortunately, this program no longer exists). The city orchestrated a second buyout in
1993 which resulted in the acquisition of approximately 28 properties under the same program. These
early buyouts occurred in the Hamilton Heights area, an established neighborhood prone to flash
flooding. At this point in time nearly all of the repetitive loss properties in the Hamilton Heights
neighborhood have been removed. That said, the city of Vicksburg is still conducting buyouts today. All
of the current buyouts have occurred north of Vicksburg in the Kings Ford region which is subject to
riverine flooding. The biggest challenge between the buyouts conducted in the 1990s and the current
buyouts is that the Kings Ford region is an impoverished area with a lot of generational land. As
compared to the established neighborhood of Hamilton Heights, the Kings Ford residents are highly
resistant to selling.
According to Victor Gray-Lewis, Director of Building and Planning at the City of Vicksburg, the 1362
buyout program was much less cumbersome than the buyout programs around today. The 1362 buyout
program required less information and there was a much quicker turn-around time as compared to the
buyout program leveraged by the community in 2011 when it took 2 years to close on a property. This
also presents a significant challenge to the city because the best time to acquire properties is right after
the flood event since that is when homeowners see the damage. It is difficult to acquire property two
years after a flood when the property owners are settled back in and want to stay where they are. Due
to the difficulties associated with modern buyout programs, Gray-Lewis says the city chooses to deal
with flood losses in their own way. Specifically, through their enforcement of the city’s Flood Plain
Damage Prevention Ordinance, code enforcement ordinance, property maintenance code ordinance, and
existing building code ordinance , and the use of a city-developed Memorandum of Understanding
(MOU) the city is able to work directly with the homeowners to mitigate properties that are severely
damaged (Chapter 10 – Floodplain Management § 10-1; Chapter 6 Art. 12 – Enforcement of Chapter;
Penalty for Violation of Chapter § 6-296; Chapter 6 Art. 8 Property Maintenance Code; Chapter 6 –
Buildings and Building Regulations).
Both the early and more recent buyouts were conducted using grant programs that required a 75%
federal, 25% local split; meaning the city was responsible for 25 percent of the cost. In terms of
maintenance, all of the acquired properties are under deed restrictions so they must have the grass
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mowed a few times a year. Gray-Lewis estimates that this maintenance costs the city approximately
$2,000 a year and that there really aren’t any other maintenance costs associated with buyout
properties.
Rather, the largest amount of staff time associated with buyouts is invested in efforts that occur after a
flood event. For example, in 2011 the city chose to perform all of their flood damage assessments inhouse. The in-house assessments are more in depth and provide estimates on the cost to repair the
property based on insurance rates. To conduct these assessments, staff go through an itemized list to
assess substantial damage estimates. When their assessment indicates that a property has reached the
level of substantial damage, they notify the property owner via letters explaining that their property has
been substantially damaged and that mitigation must occur. The assessment also prompts a phone call
from the city to discuss the substantial damage determination and to explain what the options are. They
essentially treat each homeowner on an individual basis. Vicksburg’s ordinance has a cumulative effect
of flood damage component that goes back 10 years. Substantial damage is determined in consideration
of this 10 year damage history. Gray-Lewis noted that after a recent flood, three building code
enforcement officers were needed to collect damage assessment data. And that in total, Gray-Lewis had
2 office workers, himself and three building code enforcement officers working full time on damage
assessments following the flood event.
Vicksburg’s floodplain damage prevention ordinance specifies that once a property is substantially
damaged the property owner is required to mitigate the property either by demolition, relocation, or
elevation. The property owner is not able to occupy the building until they address the issue. Because
the city does not want to kick people that either cannot afford to mitigate or have no desire to leave out
of their homes, Vicksburg has created a Memorandum of Understanding (MOU) (City of Vicksburg, MS,
n.d.). The MOU states that if the property owner cleans out the property and moves back in they are in
violation of the Floodplain Damage Prevention Ordinance (Chapter 10 – Floodplain Management § 101). If the property owner moves back in, they will be taken to court and, if found guilty, they are in
violation of article 1316 of the National Flood Protection Act. This violation means they can no longer
receive any benefits. In effect, it removes the homeowner from being eligible for any flood insurance or
disaster mitigation benefits but they are able to remain in the home and maintain ownership of the
property.
As was previously mentioned, at this point in time, many of the buyouts that are occurring in Vicksburg
are in the Kings Ford neighborhood. Many of the properties in this area are generational, meaning a
family lives in the same house their parents, grandparents, and/or great-grandparents did. These
homeowners are far less interested in money but very interested in keeping their property because they
want to continue that family legacy. As a result, the MOU, in essence, gives the authority back to the
property owners. This is because the property owner gets to decide how many times they want to
personally repair their homes before voluntarily deciding to tear them down. In addition, the MOU
allows the homeowner to keep the property in the family even though the physical structures were
forfeited to the flooding. According to Gray-Lewis this aspect of the MOU seems to have helped the city
to overcome property-owners resistance to relinquishing their homes.
In addition to the MOU, Vicksburg also has a very strong code enforcement department. Regardless of
whether or not a property-owner has signed an MOU, they still have to be compliant with the city’s
property maintenance code. Property-owners must keep the grass mowed and keep the property in
repair. Some of the property-owners with MOU’s get tired of having to maintain their properties even
though they no longer live there. According to Gray-Lewis the property maintenance code and the
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building code have been key resources that have allow the city to be effective in reducing flood risk. This
is because if properties are in violation of these other codes the city is sometimes forced to step in and
demolish properties or take other mitigation actions. See the Vicksburg website for downloadable
versions of these documents.
Through his experience orchestrating buyouts in Vicksburg, Gray-Lewis has learned that the
generational landowners appreciate their land much more than they appreciate your help. Critically,
Gray-Lewis noted that it is important to understand the personal motivations of those you are
attempting to help and these interactions can take a bit of creativity.
Within the City of Vicksburg, there have been many benefits
Learn more about how your
associated with removing properties from the floodplain. Having
community can take credit for
fewer properties in the floodplain means that there will be less
property acquisitions in the
damages associated with future events. In addition, the city is
floodplain. Check out the Green
turning their old neighborhoods, such as the Hamilton Heights area,
Guide profile for Activity 520.
into natural areas. There is also talk of letting these lots return to
forest but keeping the streets and street lights active to act as lighted sidewalks. This plan would also
save the city money because these lots would no longer have to be mowed.
Best practices that can be shared by these communities:
1. Take time to understand the motivation of the property owners for not wanting to sell their
property and then work with them so that you are not perceived as the villain.
2. Curate an arsenal of good ordinances and codes when buyout programs are not feasible or
available- these will help both the city and the property owner. Make sure they are adopted
prior to the flood event- before you actually need them.
For the city of Vicksburg’s efforts to buyout floodplain properties they are receiving credit for CRS
element 522.b. Buildings on the Repetitive Loss List. Through this and other efforts for which the city can
receive credit, Vicksburg has reached a class 6 rating in the CRS. This has resulted in a 20% reduction in
the cost of flood insurance for policyholders.

Targeted Outreach Leads to Successful Buyout Program in Elm Grove
Location: Elm Grove, Wisconsin
Highlighted: Activity 520
Point of Contact: Tom Harrigan, Planning & Zoning Administrator and David De
Angelis, Village Manager, Village of Elm Grove, WI
Elm Grove, a suburban village in southeastern Wisconsin, was incorporated in 1955 ("History of Elm
Grove," n.d.). It has a population of just over 6,000 according to current census data, an area of about
3.3 square miles and an average household income (in 2015 dollars) of $114,755 (U.S. Census Bureau,
2016; "Elm Grove, Wisconsin," n.d.).
Elm Grove has always struggled with flooding issues. The main flooding threats came from Underwood
Creek and Dousman Ditch. In 1998 there was a storm event that produced 8-12 inches of rain over 7
hours and caused Underwood Creek to rise 6 feet in 15 minutes. Village officials estimate more than one
third of all properties in Elm Grove suffered flood-related damages (Village of Elm Grove, n.d.). They
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decided to implement a property buyout program to reduce future flood losses. Initially they reached
out to property owners who were along and within the floodway and offered to work with them to
buyout the properties using hazard mitigation grant program funds. At the time, only one homeowner
took advantage of the program and sold their property.
Since this initial buyout offering was not successful, village officials decided to take a broader approach.
They worked with the regional planning commission that did a regional drainage basin study, and the
USACE worked with them to evaluate various construction options. They then embarked on their own
engineering evaluations based on the data collected. A final design was chosen and implemented using
funding from multiple sources, including HMGP, Wisconsin Department of Natural Resources,
Milwaukee Metropolitan Sewerage District, Tax Incremental Financing and a stormwater utility. They
worked with FEMA and the WDNR to create floodplain amendments and changes. The MMSD provided
$1 million toward the construction of one of the flood storage facilities in exchange for some additional
capacity to accommodate naturalization work downstream. Two of the flood storage facilities were
created on the acquired properties, and one was built in an existing park (Village of Elm Grove, 2007). A
second attempt at a buyout program was also implemented.
Village officials reached out to the public before the buyout program was made public in order to
educate homeowners on why this was such an important project and why it was necessary. One of the
major points of resistance to the buyout program was buildings that held historical significance,
including the American Legion Post. With continued outreach and education, property owners
eventually understood the necessity of the program and were open to buyouts.
After successfully implementing this second round of buyouts and
Learn more about how your
the flood management facilities, only one severe repetitive loss
community can take credit for
building remains of the 52 properties originally in the floodplain. All
property acquisitions in the
other repetitive loss and severe repetitive loss buildings have either
floodplain. Check out the
been relocated or removed. Properties that were bought include one
Green Guide profile for Activity
residential property (purchased July 2000), the American Legion Post
520.
(which was purchased in July 2000 and relocated in an adjacent city),
a 99-unit apartment building (purchased January 2004) and four commercial buildings (purchased 20042005). Unfortunately the community is built out, so officials were unable to relocate property owners in
the village.
The cost of acquisition of the properties was approximately $5.5 million. Approximately $2 million in
outside funding was received, meaning the village paid approximately $3.5 million for the purchases. In
addition, Elm Grove paid approximately $125,000 to move and relocate the 73 tenants of a large
apartment building and two property owners from another commercial property.
Other costs to the community included a full-time staff person who spent 75-85% of their time on the
buyout and facility program. The maintenance cost on the acquired properties is hard to track. All areas
are deed restricted as open space and four properties are retention basins. The village spent
approximately $10,000-15,000 on restoring wetlands and native plantings, and approximately $5,000 a
year on mowing and other routine maintenance costs.
Elm Grove encountered some resistance to the naturalization process. Some community members said
the naturalized areas looked like "weeds." The village spent time educating the public about the benefits
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of naturalizing the floodplain, and today there is widespread acceptance and appreciation of these
areas.
Another challenge was educating the press. The original plan to buyout buildings was reported in the
local press before property owners were contacted. This understandably led to resistance by the
property owners. However, once they were educated about the process and necessity of the buyout,
the program was able to proceed.
The success of this buyout program can be assessed in several ways. In a typical 100-year-flood event
between 1-52 properties would have been affected. Since the buyouts, there has been a 300-year-flood
event and two separate 100-year-flood events and none have resulted in property damage due to
overland flooding. In addition, some of the acquired properties were converted into recreation spaces
and trails for the benefit of the community; while other spaces remain open or naturalized, which
provides benefits to wildlife.
Best practices shared by this community:
1. Get your citizens involved as early as possible.
2. Choose your advocates within the community (civic organizations, environmental groups,
outdoor enthusiasts, etc.)
3. Have a plan to educate the press. Get the word out to the homeowners before there is news in
the press.
Through their efforts to buyout homes in the floodplain and other creditable activities in the CRS
program, Elm Grove reached a Class 5 in the CRS. This results in a 25% annual reduction in flood
insurance premiums for policyholders.

First-of-its-kind Regional CRS Coordinator Position Created to
Enhance CRS Participation in Barnstable County
Location: Barnstable County, Massachusetts
Point of Contact: Shannon Jarbeau, CFM, CRS & Floodplain Management Coordinator,
Cape Cod Cooperative Extension / Barnstable County, MA
Barnstable County, Massachusetts is the regional government that encompasses the communities
located on Cape Cod. Within the county, just over 215,000 individuals reside within 15 small
communities, many of which are flood prone (U.S. Census Bureau, 2010; "Barnstable County The
Regional Government of Cape Cod," n.d.). In 2014, FEMA rolled out new Flood Insurance Rate Maps for
Barnstable County using more accurate historical data and models. These new maps significantly
expanded the flood hazard area in many of the county's communities, and subsequently required many
residents to purchase flood insurance for the first time. At the same time, flood insurance rate increases
associated with the passage of the Biggert-Waters Flood Insurance Reform Act and the Homeowner
Flood Insurance Affordability Act were being implemented. This led to substantial rate increases for
many flood insurance policyholders. In response to these challenges, staff from the Cape Cod
Cooperative Extension with Barnstable County sought to find a way to alleviate the rising cost of flood
insurance. Staff found that helping communities to participate in the Community Rating System (CRS)
program could be an effective solution to alleviating flood insurance costs, while providing additional
benefits in the form of improved resilience.
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As of 2014, only four of the 15 communities in the county were participating in the CRS. Encouraging
other communities to join would require the help of an individual with expertise in the CRS and
floodplain management. While there was broad support for the idea of hiring an individual to provide
communities with the assistance that they needed to enroll in the CRS program, some believed a
consultant could fill this role. That said, a community survey showed local government staff preferred to
have an individual on hand to provide continuous support in the long term, as opposed to hiring a
consultant that would leave once communities were enrolled in the CRS program. In addition, a cost
benefit analysis completed by the county showed that if every community in Barnstable County reached
a CRS Class 7, there would be an annual savings of $2.1 million. Taken together, these pieces of
information helped create the buy-in necessary to hire a full-time employee for the purpose of
furthering Cape Cod communities' participation in the CRS. This employee would be located at the Cape
Cod Cooperative Extension, a county government entity that provides technical assistance and
education on a wide variety of issues faced by Barnstable County residents.
Funding for starting this position came from two sources: 1. seed money from Woods Hole Sea Grant
and 2. funding from Barnstable County. These entities essentially split the cost of creating and financing
the position for the first two years. Prior to creating the position, a grant from the Massachusetts
Coastal Zone Management Program to one Barnstable County community was used to complete a job
aid that would support the work of the regional CRS coordinator. In the future, additional grants and
alternative funding will be pursued so the county does not need to finance the full position internally.
Shannon Jarbeau was hired in 2015 as Barnstable County's regional CRS coordinator. One of the first
challenges she faced was determining how to divide her time amongst the 15 communities in Barnstable
County. Presently 50% of her time is spent assisting specific communities to implement the CRS and the
other 50% of her time is spent supporting the CRS at the regional level by providing technical assistance
on basic NFIP issues, coordinating efforts to earn credit for region wide activities, operating a CRS User
Group and providing flood insurance assistance to residents. Presently towns that have upcoming cycle
visits, larger towns that have the most to gain from the program, and towns that have expressed a lot of
interest in participating or enhancing their participation in the CRS are given priority. Communities that
are still working to meet the prerequisites of the program (e.g. ensuring elevation certificates are
complete and accurate, creating hazard mitigation plans when necessary, etc.) or that are determining
their level of interest in participating are generally a lower priority. Some of Shannon's primary duties
include preparing CRS application materials and determining what activities to pursue to earn credit,
supporting towns during Community Assistance Visits, assisting towns with preparing for CRS
Verification Visits and annual reviews, and providing general floodplain management technical
assistance.
Through the creation of her position, four communities that were already in the CRS have received
technical support for advancing their programs. Three communities have been accepted into the CRS
with 1 more acceptance anticipated by May 2017. Three additional communities have begun
applications and the remaining communities have received information on and assistance with
completing the prerequisites for joining the program. This is just one example of how communities are
working together to extend their administrative capacity in order to find success in the CRS. This model
could be adopted elsewhere in the country, especially in small communities facing similar challenges
and are relatively close together in proximity.
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Appendix A. Sample Interview Guide
Background: The questions below will be used to interview CRS coordinators whose communities are
performing in the top 5% of elements that we have chosen to evaluate through this study. It is assumed
that at the start of the interview, the goals of the grant project will be described to the interviewee.
Opening Narrative: You’ve been identified as being a national leader in CRS element_____. We would
like to develop a short case study on the implementation process, challenges, and the benefits
associated with your community’s experience with this element of the CRS program.
Confidentiality Statement: The data we collect from you today will be handled as confidentially as
possible. When results of this study are published, individual names and other personally identifiable
information will not be used unless you give explicit permission for this. Would you prefer that the
information we collect today remains confidential?
Ground Rules: If at any time you do not feel comfortable answering a question, please let us know and
we will skip it without further questions. We will limit this interview to one hour. Generally, we prefer to
have audio recordings on file of each interview we conduct to ensure that ideas, statements, etc. are
captured accurately. If you are not comfortable with audio capture, please let us know. Are you
comfortable with us recording this interview?
IMPLEMENTATION
1.1 Let’s begin with how you came to focus on element_____. Can you tell me how you came to
focus on this element in particular?
1.2 You’ve been identified as a national leader in element ____. In what ways did state policy
facilitate your exemplary performance on this element?
1.3. To what extent was your focus on this element a matter of choice?
1.4. To what extent was your focus on this element a matter of necessity?
2.1 Did you have any champions who pushed for element _____ to be implemented?
IF YES:
2.2. How did the champion(s) get buy-in for this element?
2.3. Who did the champion(s) partner with to develop this element?
IF NO:
2.4. If there was not a specific champion, how was support built for focusing on element______?
Please describe any key actions that were taken.
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3.1. Please walk me through how you implemented your program regarding element ______.
3.2. Do you have any memos, plans, meeting minutes, presentations, etc. available that describe
how your community developed its implementation process for this element?
IF YES:
3.3. Would you be able to share these materials with us?
4.1. Next I’d like to talk about the role of pre-existing plans, best practices, forms and guidebooks
in the implementation of element _____. My first question is this: Did you use any documents
inherited from any other organizations to support your implementation of this element?
IF NO – skip to Q5.1, IF YES:
4.2. What kind of documents did you use and how did they help you?
4.3. Would you be able to share these documents with us?
4.4 What organization created them?
4.4. Did you produce any documents in-house to support the implementation of this element?
IF NO – skip to Q5.1, IF YES:
4.5. What kind of documents did you produce and how did they help you?
4.6. Would you be able to share these documents with us?
RESOURCES
5.1 My next question is about specific resources and/or programs that were used to support the
implementation of this process. Examples of resources and/or programs would include: grants,
technical assistance programs, etc. What resources and/or programs in your community have
been most important in supporting the implementation and management of element
_________?
5.2 Why have these resources and/or programs been important in supporting the
implementation and management of this element?
IF MORE SPECIFICITY IS NEEDED:
5.3 Can you give us a specific example of how these resources and/or programs have
supported the implementation and management of this element?
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6. What additional resources or programs would you have liked to have to better support the
implementation and management of this element?
COSTS
7.1. Next I’d like to talk about the costs associated with developing your program for element
_______. I’ll ask you about the up-front capital costs, maintenance costs, and then also about
staff costs. Let’s start with the up-front capital costs. Can you describe the up-front capital costs
for me?
7.2. How about the maintenance costs – can you describe those for me?
8. Next, I’d like to get a sense of the staff time it took to implement this element. Can you tell me
how many staff have worked on this effort over roughly how long? Please provide a rough
estimate if possible.
9.1. Can you describe if your community has enrolled in any programs or taken any actions to
offset or reduce these costs and efforts?
IF NO – skip to Q10, IF YES:
9.2. Would you be able to share any documentation of these efforts?
10. What financial impacts has the implementation of this element had on flood risk, flood
losses, or flood preparedness in your community/county? Please provide us with a rough
estimate or qualitative assessment if possible.

CO-BENEFITS
11. My next question is about the environmental benefits or other co-benefits of implementing
element ______. I’m interested in specific benefits – for example benefits to habitat, or to fish
and wildlife, or to recreation. These benefits can be formally measured or anecdotal. What
benefits have you observed as a result of your implementation of this element?
11.1 Are any of these benefits being measured?
IF NO – skip to Q12, IF YES:
11.2 What measurement methods are you using?
11.3 What metrics are you using?
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CHALLENGES
12.1 Did you (or do you know if the city) encounter any impediments as you implemented
element_______?
IF NO – skip to Q13, IF YES:
12.2. Please describe these impediments and how they may have prevented your community
from earning a high CRS score in element ________.
13. What about element__________ has been the most challenging for your community to
understand and/or implement?
14. Walk me through what you did to overcome this challenge?
15. Do you have any documentation that describes these impediments or what you did to
overcome them that you would be able to share with me?

BEST PRACTICES
16. If you could pass along one or two best practices to another community that is trying to
attain what you have in yours, what would that advice be?
17. If you could improve what you are doing with this element, what would you improve and
how?
18. Is there anything about this element that others should know that would help them?
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Appendix B. Green Guide Development Methodology
The CRS Green Guide was developed through a three-step research process. The first phase of the
research process involved reviewing the 2007 and 2013 CRS Coordinator’s Manuals in order to
determine what had changed from the old manual to the new manual and to identify elements which
reward communities for taking actions that protect the natural and beneficial functions of floodplains,
or generally have beneficial impacts on environmental health. Once elements had been identified by the
project team they were shared with a Project Advisory Committee (PAC) comprised of consultants, as
well as state and federal government officials. These individuals were selected due to their expertise in
the CRS program. The PAC was given an opportunity to comment on the elements included in this
analysis and ultimately helped to determine the final list of elements profiled in this Green Guide. It is
important to note that many elements in the CRS reward communities for taking a multitude of
different actions, some of which could promote the natural and beneficial functions of floodplains or
have positive impacts on environmental quality. These elements which could but do not necessarily
reward communities for taking an NBF action were not included in this Green Guide because identifying
communities that are taking these approaches voluntarily would have required more time that this
project was allotted.
The second phase of the process required the research team to identify communities that had taken
exemplary actions and earned credit as a result to interview. Exemplary communities were identified in
three different ways. 1. A subset of the communities that were interviewed were selected by reviewing
a copy of the CRS database which included scoring data for every community in the program at the
element level. From this data, communities scoring in the top 5% of all others earning credit for that
element were asked to participate in interviews with the Green Guide research team. 2. Another subset
of the communities were identified by members of our Project Advisory Committee (PAC). PAC
members came from federal and state agencies, and were invited to provide feedback on every aspect
of the project including community selection. 3. The third and final way that we identified communities
to interview was by asking ISO for suggestions. ISO was a key partner in the community selection
process as well as in helping to develop this guide.
In general, communities were interviewed about 1-2 elements that they scored well on. Questions
regarding the communities efforts to implement an element, resources used to support that
implementation process, costs associated with implementation and maintenance of that element,
benefits (measured or perceived) reaped by the community, challenges encountered, and best practices
that they would like to pass along to other communities were asked during each interview. A
standardized interview guide was used for all interviews in order to help the research team glean
common themes, challenges, and best practices from communities’ experiences in the CRS. A copy of
this interview guide can be found in Appendix A of this document.
The third phase of the research process focused heavily on data analysis. During the third and final
phase of the research process, the research team evaluated each success story, identified common
themes, challenges, and best practices associated with implementation of an action that was credited
under the CRS. Additionally implementation of the CRS program more generally was evaluated. Taken
together, the data collected through the interview process as well as the information gleaned from their
analysis were used to inform this Green Guide.
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