Nature Based Solutions for
Hazard Mitigation in Kentucky
April 2022

Nature Based Solutions for Hazard Mitigation in Kentucky

Table of Contents
Introduction .................................................................................................................................................. 4
Incorporating Nature Based Solutions (NBS) into the State Hazard Mitigation Plan ............................... 5
Kentucky NBS Project.................................................................................................................................... 6
NBS Project Staff ....................................................................................................................................... 7
Kentucky NBS Stakeholders ...................................................................................................................... 8
NBS Public Involvement Surveys........................................................................................................... 9
KAMM NBS Summer Webinar Series: Into the Green ........................................................................ 10
Kentucky Hazards Related to Nature Based Solutions ............................................................................... 11
Current (2018) Enhanced State Hazard Mitigation Plan (SHMP) ............................................................ 11
Flood Hazard Profile ................................................................................................................................ 11
Flooding in Kentucky ........................................................................................................................... 11
Rainfall and Topography Vary Considerably across the Commonwealth ........................................... 12
Risk of Flooding with Trends in Development from 2018 SHMP ........................................................ 13
Drought Hazard Profile ........................................................................................................................... 14
Landslide Hazard Profile.......................................................................................................................... 14
Karst and Sinkholes Hazard Profile ......................................................................................................... 15
Karst Located in Kentucky ................................................................................................................... 16
Why a Nature-Based Approach?................................................................................................................. 16
Implementing Nature Based Mitigation Planning................................................................................... 17
Stormwater, Flooding, and Green Infrastructure Approach .............................................................. 18
Types of Nature-Based Solutions ................................................................................................................ 19
Low Impact Development ....................................................................................................................... 20
Collaborative Benefits of Watershed Management & Hazard Mitigation Planning ................................... 23
Natural Floodplains and Flood Loss Reduction Mitigation Strategies .................................................... 24
Benefits of Natural Floodplains & Open Space ........................................................................................... 25
Critical Habitat ........................................................................................................................................ 25
Kentucky Habitats of Special Concern ................................................................................................ 26
CRS Habitat Protection Overview ....................................................................................................... 26
Habitat and Species Preservation Activities ....................................................................................... 27
Endangered Species Act .......................................................................................................................... 27
Kentucky Specific Endangered Species Resource ............................................................................... 28
CRS Floodplain Species Assessments .................................................................................................. 28
NBS Risk Mitigation Tools ........................................................................................................................... 29
EPA Tools ................................................................................................................................................. 29
U.S. EPA National Stormwater Calculator (SWC) ................................................................................ 29
Community-enabled Lifecycle Analysis of Stormwater Infrastructure Costs (CLASIC) ....................... 29
The Nature Conservancy (TNC) Tools ..................................................................................................... 30
TNC Floodplain Tool ............................................................................................................................ 30
NBS Benefits Explorer - a new tool from TNC ..................................................................................... 30
Community Rating System (CRS) Higher Regulatory Standards ............................................................. 30
CRS Stormwater Management Guide ................................................................................................. 30
Division of Water Tools ....................................................................................................................... 31
Regulatory Activities and Model Ordinances for NBS Mitigation ............................................................... 31

Page 1 of 50

Nature Based Solutions for Hazard Mitigation in Kentucky

KY Agriculture Water Quality Act ............................................................................................................ 31
Floodplain Management Ordinances and Permits ................................................................................. 32
Community Rating System (CRS) NBS Higher Regulatory Standards ...................................................... 33
Watershed/Stormwater Regulations .................................................................................................. 33
Floodplain Regulations........................................................................................................................ 33
Floodplain Planning............................................................................................................................. 34
Additional CRS Resources ................................................................................................................... 34
Urban Runoff: Model Ordinances and Examples to Prevent and Control Nonpoint Source Pollution .. 34
Aquatic Buffers ................................................................................................................................... 35
Erosion and Sediment Control ............................................................................................................ 35
Open Space Development .................................................................................................................. 35
Post Construction Controls ................................................................................................................. 36
Source Water Protection ........................................................................................................................ 36
Operation and Maintenance Considerations and Costs ............................................................................. 37
Green Infrastructure Operation and Maintenance (O&M) .................................................................... 37
Plan for GI Operations and Maintenance ........................................................................................... 37
Green Infrastructure: Approach to Environmental Justice ......................................................................... 39
How to Fund Nature Based Solutions ......................................................................................................... 39
Factors to Consider when Funding NBS Mitigation Actions ................................................................... 40
FEMA Grant Programs............................................................................................................................. 41
Using LID and Green Infrastructure to Get Benefits from FEMA Programs ....................................... 42
Ecosystem Service Benefits in Benefit-Cost Analysis for FEMA’s Mitigation Programs Policy ........... 42
Innovative Drought and Flood Mitigation Projects Guidance ............................................................ 43
Environmental & Historic Preservation Guidance for Grant Applications ......................................... 43
319 Grant Program Overview ................................................................................................................. 44
Kentucky 319 Grant Process ............................................................................................................... 44
The Clean Water State Revolving Fund (CWSRF) .................................................................................... 45
NRCS Flood Mitigation Funding and Guidance ....................................................................................... 46
CDBG: Community Development Block Grant Programs........................................................................ 46
State Flood Control Matching Grant Program ........................................................................................ 47
Additional Resources .............................................................................................................................. 48
Ways to Integrate Nature Based Solutions as Mitigation Alternatives in Local Hazard Mitigation Plans .. 49
Planning Process for Nature-Based Mitigation Solutions ....................................................................... 49

APPENDICES
Appendix A: Project Staff and Kentucky Stakeholders
Appendix B 2021 NBS Summer Four Webinar Series Overview
Appendix C: Green Infrastructure & Local Hazard Mitigation Planning Resources

Page 2 of 50

Nature Based Solutions for Hazard Mitigation in Kentucky

Acknowledgements
William A. Drew Parker, U.S. EPA, Region 4
Mara Lindsley, U.S. EPA, Region 4
Kamilah Carter, U.S. EPA, Region 4
Carey Johnson, Kentucky Division of Water and Kentucky Association of Mitigation Managers (KAMM)
Pamela Moore, KAMM
Perry Thomas, Kentucky Division of Water
Mahtaab Bagherzadeh, Kentucky Division of Water
Shelly Morris, The Nature Conservancy - Kentucky Chapter
Heather Majors, The Nature Conservancy
Esther White, UK Hazard Mitigation Grant Program, Martin School
Nick Grinstead, UK Hazard Mitigation Grant Program, Martin School

Page 3 of 50

Nature Based Solutions for Hazard Mitigation in Kentucky

Introduction
Understanding the Issues and Requirements
Climate change and extreme weather events are
compounding the impact of natural hazards such as
flooding, landslides, and heat waves. Aging
infrastructure in conjunction with stronger more
frequent storms are a rising challenge to
communities. This “new normal” is constantly testing
traditional ideas on hazard mitigation and how
communities recover from disasters.
Nature-based solutions can reduce risk from some of
our Nation’s most common natural hazards, such as
flooding, drought, and landslides. Unlike traditional
mitigation activities, which often involve “gray”
infrastructure, nature-based solutions projects serve
multiple functions and goals and involve a “green”
approach.

While FEMA uses the term "nature-based solutions,"
other organizations use related terms, such as green
infrastructure, natural infrastructure, and natural
and nature-based features.
Green Infrastructure Definition
Section 502 of the Clean Water Act defines green
infrastructure as:
“…the range of measures that use plant or soil
systems, permeable pavement or other permeable
surfaces or substrates, stormwater harvest and
reuse, or landscaping to store, infiltrate, or
evapotranspirate stormwater and reduce flows to
sewer systems or to surface waters. “

Communities that invest in nature-based approaches to reducing disaster risk can save money, lives, and
property in the long-term and improve quality of life in the short term. As future conditions amplify
these hazards, nature-based solutions can help communities adapt and thrive. Communities across the
country are finding nature-based solutions to be a highly effective way to improve public services.
There have been significant efforts by the US Environmental Protection Agency (EPA) and
the Federal Emergency Management Agency (FEMA) to collaborate on mitigation efforts
using nature-based solutions with the objective of incorporating Green Infrastructure (GI)
and Low Impact Development (LID) concepts as nature-based mitigation actions. FEMA
is becoming aware of nature-based solutions as viable and preferred hazard mitigation
solutions for natural hazards and has expressed a specific interest in funding them
through Hazard Mitigation Assistance (HMA) grants.
FEMA’s HMA programs provide grants to eligible
state, local, tribal, and territorial partners to reduce
risk from many hazards. In some cases, an approved
mitigation plan is required to apply for and receive
certain FEMA non-emergency assistance.

Green Infrastructure
•
•
•
•

Uses the “ecosystem services” of natural and
naturalistic landscapes to manage stormwater as
close to its source as possible
Improves the quality of stormwater runoff,
resulting in less pollution
Cost-effective, resilient approach to managing wet
weather impacts that provides many community
benefits
Effective at reducing frequency of flooding events,
especially small-scale flood events.
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Incorporating Nature Based Solutions (NBS) into the State Hazard Mitigation Plan
The intent of this effort is to provide a pathway for
Nature- Based Solutions (NBS) to be viable mitigation
measures for natural hazards in the Commonwealth of
Kentucky’s State Hazard Mitigation Plan (SHMP). The
Commonwealth has identified the need to
institutionalize natural and nature-based solutions into
hazard mitigation planning efforts to achieve water
quantity, water quality, and habitat co-benefits.
Additionally, these efforts will identify a wider variety of
funding sources to be leveraged or directed to water
quantity and water quality improvements, including
EPA, FEMA, and other agency resources and funds.
Nature-based solutions (NBS) or Green Infrastructure
(GI) can reduce damage from natural hazards as well as
(or better than) traditional engineered projects, often at
less cost. Nature-based solutions provide a unique
opportunity to strengthen natural resource
management efforts and create better, more resilient
communities for current and future Kentuckians.

Objectives
•
•
•

•

•

•
•

•

Enable cost-effective planning
Implementation of water quality and
hazard mitigation efforts
Encourage co-planning management of
natural hazards (e.g., flooding, drought,
landslides, algal blooms)
Nonpoint source water quality planning
with a secondary emphasis on drinking
water source protection (both drought
and water quality)
Urban long-term stormwater planning greenways, best management practices
(BMPs)
Codes and ordinances
Protection of undeveloped natural areas
(floodplains, hydric soils, wetlands,
forests, etc.)
Agricultural soil health to enhance
infiltration and retain soil moisture for
drought and flood mitigation, and
reduce stormwater runoff.

Floods, stormwater flooding, landslides and droughts pose significant risks to Kentucky communities.
High flows resulting from heavy rains, especially in urban areas can damage habitat, infrastructure, and
property. In addition, rains can cause or increase erosion and cause water pollution. Stormwater runoff
often contains trash and contaminants like bacteria and heavy metals.
Nature based solutions for flood hazard mitigation often achieve enhanced water quantity management
and improvements to water quality and habitat. Urban flooding and stormwater runoff has been
identified as significant emerging issue that often requires a need for innovative approaches to
mitigation. NBS mimic the natural environment to slow, infiltrate and treat water, especially from urban
stormwater flooding situations. NBS are particularly suited to mitigate urban natural hazards issues
because they take advantage of the inherent relationship between water quantity and water quality.
Institutionalizing nature-based solutions is one approach that will benefit mitigation activities and water
quality enhancements across the Commonwealth.
Ongoing community actions may be leveraged as activities to enhance Hazard Mitigation Plans. Often,
communities solve problems by adhering to a singular approach. NBS often have several co-benefits for
communtities and are motivated and supported by nature to offer environmental, economic, and social
benefits, while also increasing resilience. NBS solutions cover a range of approaches, including policies,
ordinances, restoration, management, conservation, and nature-based infrastructure (e.g., green
infrastructure and low impact development). Many NBS approaches, once implemented, ultimately
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perform the same ecosystem services as natural
systems, like wetlands. Stakeholders and communities
can utilize FEMA’s hazard mitigation planning process,
a regulatory requirement tied to eligibility for
mitigation funding, to educate partners and build
support for green infrastructure development. A
presentation from the KAMM annual conference on
incorporating nature-based solutions to achieve
mitigation goals is linked to this report.

Incorporating Green Infrastructure (GI) and Low
Impact Development (LID) into State Hazard
Mitigation Plans - Applying nature-based solutions
to achieve local mitigation goals
Link to EPA presentation by Drew Parker

Kentucky NBS Project
The Kentucky Association of Mitigation
Managers (KAMM), a non-profit organization
formed to promote natural hazards mitigation,
received a grant from the Environmental
Protection Agency (EPA) to incorporate Nature
Based Solutions (NBS) into the Commonwealth’s
State Hazard Mitigation Plan. The outcomes of
the project will support a potential addendum to
the 2018 Kentucky SHMP that includes NBS
methods for flood, drought, and landslide
hazard mitigation and to achieve improvements
to water quality and habitat.
KAMM was selected because it is a non-profit,
Association of State Floodplain Managers
(ASFPM) state chapter with a state-wide
expansive network and ability to provide
outreach and education. The association also
provides NBS mitigation action training at
regional training activities and an annual
conference with varied mitigation managers.
Green infrastructure investments can play a
unique and valuable role in building more
sustainable and resilient communities. EPA has
committed to:
•
•
•

Key Terminology
Nature-based solution: locally appropriate, costeffective actions that mimic or support natural
processes while simultaneously providing economic,
social, and environmental benefits
Green Infrastructure: a type of nature-based practice
that uses natural hydrological processes and natural
elements such as soil and plants to capture
stormwater and reduce flows to sewer systems or to
surface water
Low-impact Development (LID): a planning and
design approach to manage stormwater runoff using
green infrastructure
Co-benefit: shorthand for “collaborative benefit,”
which are the multiple, sometimes multidisciplinary
benefits that arise from a singular practice
Hazard Mitigation Plan: federally-mandated plan that
aims to abate and prevent the impact of natural
hazards, like floods, drought, tornados, mudslides.
Community Rating System (CRS): a voluntary,
incentive-based community program that recognizes,
encourages, and rewards local floodplain
management activities that exceed the minimum
standards of the National Flood Insurance Program
Watershed Management Plan: flexible framework
that addresses water quality issues in each watershed

Providing communities with assistance aimed at integrating green stormwater management and
hazard mitigation plans
Bringing together key stakeholders through local coalitions
Identifying opportunities for shared investment in green infrastructure
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NBS Project Staff
In the fall of 2020, KAMM began organizing a group of local, regional, state, and federal agencies with
the intent of understanding how to better integrate green infrastructure into hazard mitigation
planning. The federal, state and local project partners assembled a collaborative team that brought
knowledge, ongoing relationships, technical expertise, personnel resources, executive support, and a
history of managing mitigation projects that impact local communities across the Commonwealth of
Kentucky.
NBS Project Staff includes:
•
•
•
•
•
•

Kentucky Association of Mitigation Managers (KAMM)
Environmental Protection Agency, EPA Region 4
Kentucky Emergency Management (KYEM)
Kentucky Division of Water (DOW)
The Nature Conservancy (TNC) – Kentucky
University of Kentucky, Martin School of Public Policy and Administration

The Project Staff began the planning process with a shared
understanding of the opportunities that NBS can provide.
Each entity has specific expertise in Nature Based Solutions
and/or hazard mitigation in Kentucky. The blue call-out box
introduces the project and Project Staff members. The roles
each agency/organization performed in project is as follows:
•
•
•
•
•
•

Nature-based Solution (NBS) Project Team
Introductions and Infusing Nature Based
Solutions into Hazard Mitigation Plans –
KY Overview
Link to Infusing Nature Based Solutions
into Hazard Mitigation Plans – KY Overview
- Carey Johnson

KAMM – Natural Hazards education and outreach
non-profit
EPA – Non-Point Source program and grant/GIS tools expertise
DOW – National Flood Insurance Program (NFIP), Risk MAP, state risk assessment, non-point
source planning, river basin coordinators
TNC – leading non-profit in natural climate solutions
UK Martin School – State Enhanced Hazard Mitigation Plan Author, Hazard Mitigation Assistance
(FMA) project manager
KYEM – overall mitigation lead in KY

The Project Staff used the FEMA NBS Planning Resource - Building Community
Resilience with Nature-Based Solutions: A Guide for Local Communities guidance
document to help inform the project planning process. The focus of this FEMA
guide is for local communities, but many of the ideas and advice also apply to
Kentucky. The National Mitigation Investment Strategy identifies nature-based
solutions as a cost-effective approach to prevent natural hazards from becoming
more costly disasters. The promise of nature-based solutions comes from the many
benefits they offer and the partners they potentially engage.
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Kentucky NBS Stakeholders
The NBS Project Staff determined the planning process would require training on NBS to promote and
educate local communities on the co-benefits of improved water quality, hydrology, soil health, flood
risk reduction, and quality of life that is often achieved by implementing NBS. Public involvement in the
mitigation planning process is crucial. Stakeholders represent key organizations in a community, ranging
from local governments, educational institutions, non-profits and the private sector. The key goal is to
engage regional planners (often located in Area Development Districts or ADDs within Kentucky) and
local communities to identify and implement mitigation measures.
Key stakeholders in the mitigation
planning process include:
•
•
•
•
•
•
•
•
•

Area Development Districts
(ADDs)
Parks and Recreation
Public Works
Planning and Economic
Development (including GIS)
Environmental Protection
Utilities
Transportation
Floodplain Administration
Emergency Management

Local Hazard Mitigation Plans

ADDs
•
Buffalo Trace Area Development District (BTADD)
•
Green River Area Development District (GRADD)
•
Kentuckiana (Regional) Planning and Development Agency
(KIPDA)
•
Pennyrile Area Development District (PeADD)
•
Big Sandy Area Development District (BSADD)
•
Lincoln Trail Area Development District (LTADD)
•
Louisville/Jefferson County Metropolitan Government
•
FIVCO (Five Counties)
•
Bluegrass Area Development District (BGADD)
•
Barren River Area Development District (BRADD)
•
Northern Kentucky Area Development District (NKADD)
•
Lake Cumberland Area Development District (LCADD)
•
Kentucky River Area Development District (KRADD)
•
Purchase Area Development District (PADD)
•
Gateway Area Development District (Gateway ADD)
•
Cumberland Valley Area Development District (CVADD)
•
Lexington-Fayette Urban County Government (LFUCG)

The focus on regional and local
mitigation plans is due to the practice of
Kentucky ADDs developing regional,
University/College
multi-jurisdictional hazard mitigation
•
Northern Kentucky University (NKU)
plans that apply to most local
•
University of Louisville (UofL)
communities. Additionally, Louisville
•
Kentucky State University (KSU)
Metro and Lexington-Fayette Urban
•
Kentucky Community and Technical College System (KCTCS)
•
University of Kentucky (UK)
County Government (LFUCG) create
hazard mitigation plans for the Louisville
and Lexington areas, respectively. This
allows for an examination of hazard
impacts that cross jurisdictional lines, both from a mitigation perspective, and a NBS perspective.
Aligning plans at the state, regional, and local levels increase the likelihood that goals will be realized.
See Appendix A: Project Staff and Kentucky Stakeholders for list of Project Staff members and a
comprehensive list of Kentucky Stakeholders.
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NBS Public Involvement Surveys
The Project Staff developed a survey prior to conducting virtual engagement sessions to gauge interest
and to outline NBS planning needs for stakeholders. A post-webinar survey was also conducted in order
to receive feedback.
The survey results indicated participants desired workshops to share best practices and lessons learned
on the benefits of NBS mitigation projects, funding sources, and how to target mitigation projects.
The stakeholders also requested workshops or training to learn and understand more about what green
infrastructure is, how it works, and how it relates to hazards identified in the SHMP. The Project Staff
considered how to incorporate this training into the project’s public outreach process.
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KAMM NBS Summer Webinar Series: Into the Green
The KAMM NBS Summer (2021) Webinars were developed with the Project Staff partnering agencies
and organizations. The four webinars were developed based on stakeholders’ survey responses and
attempted to explore new ways of integrating NBS into hazard mitigation planning and introduced
funding opportunities available to communities in the Commonwealth of Kentucky. The intent of the
training material was to develop messaging on the following topics:
•
•
•
•
•
•
•
•
•
•

GI/LID project types
Differences between GI/LID projects and more traditional flood mitigation projects
Benefits and costs of GI/LID projects vs. traditional flood mitigation projects
GI/LID practices to reduce loss of valuable agricultural/grazing land from erosion during heavy
flows
NBS tools and resources
Local capabilities required to implement and maintain GI/LID projects once implemented
Best practices of GI/LID project implementation
Urban stormwater planning
External funding sources available for GI/LID projects, including details on how to apply and
constraints in applying
Identification of a variety of funding sources that may be leveraged for future projects,

2021 NBS Summer Webinar Series: Into the Green
Links to NBS videos and Recaps

The Summer Webinar Series showcased subject
matter experts during each of the four webinars. In
total, the webinars featured 24 presenters and with
an average of 60 people attending. Links to the
webinar agendas and presenter contact information
is indicated below.
10:00 am – Noon (EST)
•

Who we are? Why NBS?

o

July 13 21 Nature Based Solutions Webinar
Agenda

•

What is NBS? Examples

o

July 20 21 Nature Based Solutions Webinar
Agenda

•

How? Examples and Tools

o

July 27 21 Nature Based Solutions Webinar Agenda

•

Funding and Resources

o

August 3 Nature Based Solutions Webinar Agenda

- July 13

- July 20

Nature-based Solution Webinar Replays - Watch
replays of our four NBS Summer webinars on
KAMM’s YouTube channel! Link to the playlist to
learn the whys, what’s, and how-to’s of utilizing
natural solutions as mitigation measures.
Link to a NBS Summer Webinar Presentation
Recap from Drew Parker, EPA http://www.kymitigation.org/wpcontent/uploads/2021/08/NBS-WebinarRecap.pptx.pdf.
Webinar Recaps, Presentations, Agendas and
Handouts on KAMM website http://www.kymitigation.org/kamm-naturebased-solutions-summer-webinar-series-recap/

- July 27

- August 3
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Throughout this report, NBS Webinar speakers and
presentations are highlighted in the blue text boxes
(example to the right) in relevant sections.

Presentation Title
Link to the presentation and presenter
name

See Appendix B 2021 NBS Summer Four Webinar Series
Overview for complete list of Webinar topics, speakers,
presentations and resources.

Kentucky Hazards Related to Nature Based Solutions
Current (2018) Enhanced State Hazard Mitigation Plan (SHMP)
In the current Enhanced State Hazard Mitigation Plan (SHMP) for Kentucky, flooding is considered one of
the Commonwealth’s most common and costly natural hazards. Risk assessment and hazard mitigation
planning efforts in the 2018 update to the SHMP identify stormwater and urban flooding as a specific
concern, and innovative approaches to mitigating the consequences of the hazard are required. The
Kentucky DOW completed the flood, dam, and drought risk assessment, in cooperation with KY
Emergency Management and FEMA through a Pre-Disaster Mitigation (PDM) grant for the 2018 state
hazard mitigation plan update. Green infrastructure and Low Impact Development (LID) were not
specifically mentioned as a mitigation alternative, however, this project attempts to address that gap.
In the context of green infrastructure, the 2018 State Hazard Mitigation Plan establishes a flooding
profile that acknowledges stormwater-related flooding issues that includes describing the connections
between impervious surfaces, increases in stormwater runoff, and local flooding.
The following sections are a review of the profile and narrative from the 2018 State Hazard Mitigation
Plan for four natural hazards: flooding, drought, landslides and karst/sinkholes.
Flood Hazard Profile
Heavy downpours have increased in frequency and intensity worldwide in the last 50 years. They are
expected to become more frequent and intense as global temperatures continue to rise. As a result, the
risk of flooding is likely to increase dramatically across the United States.
The average 100-year floodplain is projected to increase 45 percent by the year 2100, while the annual
damages from flooding are predicted to increase by $750 million.
Flooding in Kentucky
Flooding is Kentucky’s most common natural disaster, and has high financial and emotional costs. More
powerful weather systems coupled with increasing human effects as the world population grows
contribute to larger floods that happen more often and in more areas. Although the weather can’t be
controlled, damages resulting from floods can be limited through proper land management.
Any increases in hard surfaces, such as parking lots, rooftops, sidewalks and driveways, reduce the
amount of rain and melting snow that soak into the ground. This, in turn, increases the runoff that
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enters the streams and lakes in the watershed. This increases the likelihood of flooding and associated
flooding damage. In addition to manmade hard surfaces, other human influences that increase flooding
are the removal of plants, shrubs and trees along the banks of streams, soil compaction by many
activities such as overgrazing by livestock, and the filling of wetlands in the area that drains to the
stream. There are a multitude of reasons that lead to a flooding event. These factors can lead to a
variety of different types of flooding with each type of flooding having different effects on communities.
Among the types of flooding that will likely
become more frequent are localized floods
and riverine floods. Localized flooding
happens when rainfall overwhelms the
capacity of urban drainage systems, while
riverine flooding happens when river flows
exceed the capacity of the river channel.
However, dam or levee failure may pose the
greatest potential for damages or loss of life
on a local level due to sudden and
catastrophic nature of the event.
Rainfall and Topography Vary Considerably
across the Commonwealth
Kentucky’s topography contains 13 major
drainage basins to accommodate 40-50
inches of average rainfall (maximum during
winter and spring, minimum during late
summer and fall). The state contains 89,431
miles of rivers and streams, 637,000 acres of
wetlands, 18 reservoirs over 1,000 acres in
size, and 228,382 acres of publicly-owned
lakes and reservoirs.

Types of Flooding
The types of floods can be grouped into eight (8) categories:
1. Regional flooding can occur when seasonal rain events,
coupled with melting snow, fill river basins with too
much water too quickly.
2. Riverine flooding is a high flow or overflow of water
from a river, stream, or similar body of water, occurring
over a long period of time.
3. Flash floods are quick-rising floods that occur as the
result of heavy rains over a short period of time.
4. Mudflows originate as sheet flow across a land area that
cannot retain runoff, such as areas that have been
deforested by wildfires. The mudflow starts when sheet
flow picks up soil and debris, and once wet enough,
begins flowing in mass.
5. Urban drainage (stormwater) flooding is a combination
of both natural and man-made elements.
6. Dam and levee failure poses some of the most
significant potential losses to flooding in the
Commonwealth.
7. Debris flooding can occur when rivers or streams are
either totally or partially blocked due to buildup of
debris or ice, causing a rapid rise in stream stage both at
the point of the jam and upstream.
8. Storm-surge flooding occurs when water is pushed up
onto otherwise dry land by offshore winds. Although
not present in Kentucky, NBS should be considered for
areas of the nation where storm surge is a hazard.

Eastern Kentucky generally has steep slopes
and narrow valleys throughout, making it
susceptible to flash flooding events. The speed with which these events develop gives little time for
warning and can potentially lead to loss of life.
Central Kentucky has rolling hills and several medium to large river systems and their associated small
tributaries. These areas tend to have increased warning times but the smaller tributaries are still
susceptible to flash flooding events.
Northern Kentucky along the Ohio River and Western Kentucky are generally flatter with larger, welldefined floodplains. These areas tend to have the greatest amount of warning time in the
Commonwealth which provides communities and citizens the time to get out of the way. These areas
are less vulnerable to loss of life due to flooding but have a higher risk of economic losses.
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Other factors that contribute to flood impacts include storm types, soil types, channel slope, karst areas,
soil saturation, infrastructure development, impervious surfaces, and emergency response capabilities.
These variations in local conditions can cause extreme variability in flood levels, duration, and impacts.
Most communities have some type of stormwater collection system comprised of storm drains and
pipes. These systems are referred to as grey infrastructure because they are constructed of man-made
materials and are engineered and designed to collect water and move rainwater rapidly out of the
community. However, these systems are often undersized and outdated compared to the increases in
impervious surfaces within the community over time. As these grey infrastructure systems become
overwhelmed, they are no longer able to collect additional stormwater runoff. That excess runoff then
flows across the surface of the community and collects in low-lying areas, leading to localized flooding.
Stormwater runoff in urban areas is also a major cause of water pollution. As rain water runs off the
ground, it can collect and carry trash, bacteria, and heavy metals. These pollutants are ultimately
carried to local streams and rivers. As high volumes of runoff enter local streams, there is also a rapid
increase in the water levels in those streams. This increases the impacts of localized flooding,
streambank erosion, destruction of property, and in some cases flash flooding. Increases in impervious
surface area means that even smaller storm events can lead to flooding because the overall volume of
stormwater runoff increases.
These flooding events can be highly damaging even though they are localized. It is important to note
that increases in impervious surface area in a community mean that even smaller storm events can lead
to flooding because the overall volume of stormwater runoff increases. Trends show that storm
intensity and frequency are increasing causing even greater concern.
By reducing stormwater runoff and protecting floodplains, green infrastructure can help manage both
localized and riverine floods. In areas impacted by localized flooding, green infrastructure practices
absorb rainfall, preventing water from overwhelming pipe networks and pooling in streets or
basements.
Risk of Flooding with Trends in Development from 2018 SHMP
Development continually occurs within the Commonwealth, with some new developments occurring in
areas at risk of flooding. Although 116 of Kentucky’s 120 counties and 237 of Kentucky’s 419
incorporated communities participate in the National Flood Insurance Program (NFIP) and have
ordinances that manage development in flood prone areas, some at-risk development is still occurring.
Trends in development patterns were analyzed using the National Land Cover Database and mapping
the percent increase in impervious cover from 2006 to 2011, which is the latest land cover information
available at the time. The counties that saw the largest percentage increase in impervious surface in the
Commonwealth tended to be areas with considerable urban populations and associated development.
Of note:
•
•

Jefferson County had the largest population in the Commonwealth and saw the largest percentage
increase in impervious surface.
Other counties with considerable increases in impervious surface include Fayette, Pulaski, Bullitt,
Hardin, Warren, Daviess, and Christian counties.
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Another observed trend is the increase in impervious surfaces in counties that have controlled-access
highways passing through them. In Kentucky, these are the interstate and parkway systems. Studies
suggest that transportation networks and improvements in accessibility stimulate economic activities in
communities. These stimulated economic activities are associated with increases to impervious
groundcover.
Link to the 2018 Kentucky Flood Risk Assessment for complete details. The Flood Risk Assessment
defines Kentucky’s overall flood risk and identifies potential mitigation actions that can be implemented
to reduce this overall flood risk.
Drought Hazard Profile
As weather patterns change and droughts
become more frequent, there are more changes
in the amount of water available in streams, lakes
and groundwater. If less water is being returned
in the water cycle than is being withdrawn, this
throws off the balance of the cycle and results in
water shortages in some areas.
Droughts are also expected to be amplified by
future conditions. As precipitation patterns
become more unpredictable, communities can
increase their resilience planning efforts by
considering multiple hazards and mitigation
alternatives.
Two options are conservation and rainwater
harvesting. Conservation is a watershed-scale
approach. It preserves or restores rainwater
infiltration to increase groundwater. At the site
scale, rainwater harvesting can help. It offsets
some of the demand for non-potable water. This
demand can be further reduced by xeriscaping, or
drought-tolerant landscaping.

Drought Types
Most often drought is defined by a combination of
several definitions for increasing drought severity, as
outlined below.
•

•

•

•

Meteorological Drought – Meteorological
measurements are generally the first indicators of
drought development. This category of drought is
often defined by a period of precipitation deficit
that is outside of a “normal” range over a defined
period of time.
Agricultural Drought –Agricultural drought occurs
when there is not enough soil moisture to meet the
needs of a particular crop at a particular time.
Agricultural drought develops at some point after
meteorological drought.
Hydrological Drought – Hydrological drought refers
to the deficiencies in surface and subsurface water
supplies. It is measured as streamflow and as lake,
reservoir and groundwater levels.
Socioeconomic Drought –Socioeconomic drought
occurs when physical water shortage begins to
affect people, individually or collectively.

Link to Kentucky State Drought Mitigation and Response Plan 2008 Released in 2008 by Kentucky
Drought Mitigation and Response Advisory Council. https://eec.ky.gov/EnvironmentalProtection/Water/FloodDrought/Documents/KYDroughtMitigationAndResponsePlan.pdf
Link to the 2018 State Hazard Mitigation Plan – Drought Risk Assessment for complete information and
maps.
Landslide Hazard Profile
Landslides typically occur more in the late winter and early spring months, when rainfall or snowmelt is
high relative to the rest of the year. The term landslide includes a wide range of ground movement,
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such as rock falls, deep failure of slopes, and shallow debris flows. Although gravity acting on an oversteepened slope is the primary reason for a landslide, there are other contributing factors:
•
•
•
•

Erosion by rivers, create over-steepened slopes
Rock and soil slopes are weakened through saturation by snowmelt or heavy rains
Earthquakes create stresses that make weak slopes fail
Excess weight from accumulation of rain or snow, stockpiling of rock or ore, from waste piles, or
from man-made structures may stress weak slopes to failure and other structures

Slope material that becomes saturated with water may develop a debris flow or mud flow. The resulting
slurry of rock and mud may pick up trees, houses, and cars, thus blocking bridges and tributaries causing
flooding along its path.
Landslides occur when the strength of rocks or soil is
exceeded by stress applied to those hillslope
materials. Common stresses are gravity, increased porewater pressure, earthquake shaking, and slope
modification.
Some of the most common terms are landslide,
mudslide, and rockslide. Other terms such as mass
wasting, slope movement, and slope failure are also
commonly used to discuss landslide
phenomena. Regardless of which term is used, all
landslides share physical and mechanical (in rock and
soil) processes that explain their occurrence.

Landslide Types
•

•

•

•

•

Translational slides—In a translational
slide, the slide mass moves down a
relatively planar surface, often the contact
between soil and underlying bedrock.
Rotational slides—Also called slumps,
these slides are distinguished by an
upward curved slide plane, which causes
rotational movement
Flows—Types of flows include debris flow,
debris avalanche, and earthflow.
Creep—Creep is an extremely slow type of
flow (less than 1 m per decade) that can
only be noticed by its effects.
Spreads—Spreads usually occur on very
gentle slopes where soft, clay-rich layers
undergo lateral extension.
Rockfalls and topples—Rock material of
varying size can free-fall through the air
from cliffs, roadcuts, or steep slopes.

Landslide hazards tend to be highest in steeply sloped
areas. They are particularly high when soils are
•
saturated and vegetation has decreased, or as a result of
fires and droughts. At the watershed scale, communities
can reduce landslide threats through conservation aimed
at steeply sloped land. At the neighborhood and site
scale, communities can invest in green stormwater infrastructure and bioretention systems. This
includes trees, rain gardens, bioswales, infiltration basins, and pervious pavement. These stabilize
slopes by keeping them drier and adding vegetation and root structures.
Link to the 2018 Kentucky Hazard Mitigation Plan – Landslide Risk Assessment for complete
information and maps.
Karst and Sinkholes Hazard Profile

Many geologic, topographic, and climatologic factors influence the development of karst, and not all
karst features—such as sinkholes, caves, and springs—are present to the same extent or develop in the
same way in every karst area. Karst hazards that could have an impact on Kentucky’s citizens and
infrastructure include sinkholes, flooding, and groundwater and surface-water contamination. Sinkholes
are by far the largest and most frequently encountered karst hazards.
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Karst Located in Kentucky
The karst topography of Kentucky is mostly on limestone, but also some dolostone. The areas where
those rocks are near the surface closely approximate where karst topography will form. In humid
climates such as Kentucky’s you should assume that all limestone has karst development, although that
development may not be visible at the surface. The outcrop area of the limestone bedrock in Kentucky
has been used to estimate the percentage of karst terrain or topography in the state. About 55 percent
of Kentucky is underlain by rocks that could develop karst terrain, given enough time. Kentucky is one of
the most famous karst areas in the world. Much of the state’s beautiful scenery, particularly the horse
farms of the Inner Bluegrass, is the result of development of karst landscape.
Much of Kentucky has karst aquifers, which results in some unique problems with groundwater
pollution. Karst aquifers are present in about half of the state, from northeastern Kentucky through the
Bluegrass Region and across south central into western parts of the state. The most famous example in
Kentucky, is Mammoth Cave in south central Kentucky, which is the longest known cave system in the
entire world with more than 390 miles of mapped cave. Special methods are required to test water for
pollution in these areas and pollution prevention practices must take the karst features into
consideration.
Some of the larger Kentucky cities and towns located on karst are Frankfort, Louisville, Lexington,
Lawrenceburg, Georgetown, Winchester, Paris, Versailles, and Nicholasville (all located in the Inner
Bluegrass Region); Fort Knox, Bowling Green, Elizabethtown, Munfordville, Russellville, Hopkinsville, and
Princeton (in the Western Pennyroyal Region); and Somerset, Monticello, and Mount Vernon (in the
Eastern Pennyroyal Region).
Link to the 2018 State Hazard Mitigation Plan – Karst and Sinkhole Risk Assessment for more
information and maps.

Why a Nature-Based Approach?
The Commonwealth is applying a nature-based approach
Our Changing World – the New Normals of
due to increases in frequency and duration of severe
KY Weather and Climate
weather events in Kentucky. Communities are facing
Link to Our Changing World – the New
growing pressure to develop strategies that protect
Normals of KY Weather and Climate – Joe
vulnerable populations and infrastructure from flooding,
Sullivan
landslide, drought, and other water quantity issues.
Extreme rain events often exacerbate runoff of water
quality-degrading pollutants, such as sediments and nutrients. Nature-based solutions provide filtration
of pollutants from stormwater runoff and may also slow quick flowing water to help improve water
infiltrating into the soil, thereby reducing erosion and flooding while simultaneously protecting water
quality and quantity.
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Many Kentucky communities have been implementing
nature-based solutions for some time, generally as a
result of MS4 (Municipal Separate Stormwater Sewer
System) programs or agreements with EPA. Leveraging
best practices from local stormwater programs with
statewide planning and mitigation efforts in a systematic
manner is a fairly new concept, at least in Kentucky.

Municipal Separate Stormwater Sewer
System (MS4)
MS4 refers to the system that is used to
collect and transport stormwater within a
community (e.g., pipes, drains, ditches, etc.).
In Kentucky, 106 communities are regulated
as MS4s in 32 counties.

Most communities have some type of stormwater collection system comprised of storm drains and
pipes. These systems are referred to as gray infrastructure because they are constructed of man-made
materials and are engineered and designed to collect and move water rapidly out of the
community. However, these systems are often undersized and outdated compared to the increases in
impervious surfaces within the community over time and climate change. As gray infrastructure
systems become overwhelmed, they are no longer able to manage additional stormwater runoff and
excess runoff that often leads to localized flooding. Efforts to reduce the impact of increased runoff
resulting from new development or increases in impervious surface in redeveloping a site are known as
“stormwater management”. Stormwater management also encompasses many aspects of water
quality, and includes efforts to reduce erosion and the entry of sediment and pollutants into receiving
streams.
Implementing Nature Based Mitigation Planning
Nature-based solutions are sustainable planning,
design, environmental management and engineering
practices that weave natural features or processes
into the built environment to promote adaptation
and resilience. These solutions use natural features
and processes to:
•
•
•
•
•
•
•

Combat climate change
Reduce flood risk
Improve water quality
Restore and protect wetlands
Reduce urban heat
Add recreational space
Increase habitat improvement and connectivity

Implementation includes the following:
•

•

•

Natural infrastructure — These projects restore or use existing natural systems and landscapes
(such as forests, floodplains, and wetlands) to increase resilience to climate impacts. Natural
infrastructure projects often support habitat restoration as described below.
Urban focus — Nature-based solutions, such as increasing tree canopies, can be incorporated
into urban environments to improve resilience to climate impacts such as extreme heat and
flooding.
Habitat restoration — Natural habitats preserved or restored to protect biodiversity and improve
habitat health can mitigate climate impacts.
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•
•

•

•

Flood prevention — Nature-based solutions can help mitigate flooding cost-effectively by
absorbing and reducing runoff.
Water quality — Nature-based solutions that reduce runoff and increase filtration minimize
pollution and improve water quality. In addition, clean water improves the effectiveness of
nature-based solutions along riverine areas, which allows the solutions to better support climate
adaptation and mitigation.
Pollution abatement — Several types of pollution, especially air, water, and soil pollution, can be
reduced through nature-based solutions. Pollution abatement with nature-based solutions, such
as planting and maintaining trees and enhancing soil quality, also serves as a mechanism for
climate adaptation (i.e., water storage) and mitigation (i.e., carbon sequestration).
Disaster mitigation — Nature-based solutions aid in disaster mitigation by helping “communities
prepare for, cope with, and recover from disasters, including slow-onset events such as
droughts.”

Nature-based solutions often offer significant monetary and non-monetary benefits. These benefits
include economic growth, green jobs, increased property values and better public health. They also
often come at a lower cost than traditional gray infrastructure.
Communities can integrate NBS initiatives into other community improvement or capital projects such
as transportation corridor upgrades, pedestrian safety upgrades, neighborhood revitalization efforts,
road re-paving, and utility work. By integrating green infrastructure into these planned projects,
communities can achieve significant cost savings as compared to retrofit projects focused solely on
installing green infrastructure practices. Education for private developers can help them include green
infrastructure into their designs. A joint stormwater management-hazard mitigation focus can highlight
green infrastructure options that benefit both water quality and flood mitigation.
Stormwater, Flooding, and Green Infrastructure Approach
One of the biggest problems of floodplain management in urbanizing areas is the increase in peak flow
and total volume of runoff caused by development within a watershed. As forests, fields, and farms are
covered by impermeable surfaces like streets, rooftops, and parking lots, more rain runs off at a faster
rate. When an area is urbanized, the rate of runoff can increase five-fold or more if proper mitigation is
not provided. This type of flooding is most common where new development and changing rainfall
patterns produce more runoff than the system was designed to handle. While urban drainage flooding
is often less damaging than riverine flooding, it tends to be more frequent. Over time, repeated minor
floods can cost a community more than the extreme floods. They can also decrease real estate values
and drive businesses away.
Urbanization also increases the variety and amount of pollutants carried into Kentucky’s
waters. Impervious surfaces do not allow rain and snow melt to soak into the ground which greatly
increases the volume and velocity of stormwater runoff. In addition to these habitat-destroying
impacts, pollutants from urban runoff often include:
•
•
•
•

Sediment
Oil, grease and toxic chemicals from motor vehicles
Pesticides and nutrients from lawns and gardens
Viruses, bacteria and nutrients from pet waste and failing septic systems
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•
•
•

Road salts
Heavy metals from roof shingles, motor vehicles and other sources
Thermal pollution from impervious surfaces such as streets and rooftops

As the amount of hard surfaces increases in a watershed, less water soaks into the ground and more
runs off into the nearest stream. This increased runoff leads to increased erosion due to higher
velocities and amounts of water, reduced underground water supplies, increased flooding, and overall
stream habitat loss. A green infrastructure approach to stormwater management and flood risk
reduction seeks to capture rainwater as close to where it falls as possible and let that water soak back
into the ground. It integrates multiple smaller practices throughout the watershed, encourages the
preservation of existing green space, increases tree canopy cover, works to restore degraded natural
areas, and adds green space where possible. All of this is done with consideration of traditional piped
stormwater systems, so that the green infrastructure elements reduce the volume of runoff that
streams and piped systems need to carry.
Communities can mitigate this type of flooding by
encouraging or requiring neighborhood and site-scale naturebased solutions like bioretention systems. Bioretention
systems include practices such as rain gardens, rainwater
harvesting, and green roofs. Also, by supporting natural
functions of soils, for example, such actions can also help
combat drought conditions by maintaining moisture in the
ground. Nature-based solutions provide a unique
opportunity to strengthen natural resource management
efforts and create a better, more resilient future for all
Kentuckians.

Nature-based Solution/ Green
Infrastructure
This presentation provides an overview of
nature-based solutions that manage both
stormwater quality and quantity with
examples from across the commonwealth.
Link to Nature-based Solution Green
Infrastructure – Brooke Shireman

Types of Nature-Based Solutions
Nature-based solutions include varied practices that can be applied at many different scales, for
example, to an entire watershed or a specific site. In some locales, riparian areas have been replaced,
destroyed, or negatively impacted by development and redevelopment projects. Green infrastructure
practices such vegetated buffers can be used to protect and restore riparian areas and floodplains. The
common thread is that nature-based solutions mimic natural processes and offer diverse benefits.
Nature based solutions can be as unique as the landscapes in which they are implemented. This
flexibility is a major benefit of the approach. Many times, successful programs have locally-tailored
guidance and standards that reflect community priorities and regulatory needs. In the past, green space
has been viewed as something that may be aesthetically pleasing and nice to have, but it was not
viewed as a valuable, functional part of a community.
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Below are two nature-based solutions categories used by the Project Team to categorize NBS for
mitigation planning purposes:
Watershed or landscape-scale practices build
interconnected systems of natural areas and
open space. They require long-term planning
and coordination. Examples include land
conservation, greenways, wetland restoration
and prevention, floodplain restoration, and
stormwater parks.
Neighborhood or site-scale practices manage
rainwater where it falls to reduce stormwater
runoff. They can often be built into a site or
neighborhood without much extra space.
Communities can mitigate riverine flooding by
investing in watershed-scale practices. Land
conservation, floodplain restoration, green
streets, tree trenches, waterfront parks can
keep development out of harm’s way. They
also store and slow floodwaters.
NBS that enhance infiltration include rain
gardens, bioswales, and permeable
pavements. In areas impacted by riverine
flooding, green infrastructure, open space
preservation, and floodplain management can
all complement gray infrastructure
approaches. These practices reduce the
volume of stormwater that flows into streams
and rivers, protecting the natural function of
floodplains, and reducing the damage to
infrastructure and property.

Green Infrastructure Examples
•

•

•

•

•

•

•

Low Impact Development
The term low impact development (LID) refers
to systems and practices that use or mimic
natural processes that result in the infiltration,
evapotranspiration or use of stormwater in
order to protect water quality and associated
aquatic habitat.

•

Downspout disconnection –Simple practice reroutes
rooftop drainage pipes from draining rainwater into
the storm sewer to draining it into rain barrels,
cisterns, or permeable areas. It can be used to store
stormwater and/or allow stormwater to infiltrate into
the soil.
Rainwater harvesting – systems collect and store
rainfall for later use. When designed appropriately,
they slow and reduce runoff and provide a source of
water.
Rain gardens – are versatile features that can be
installed in almost any unpaved space. Also, known as
bioretention, or micro-bioretention cells, these
shallow, vegetated basins collect and absorb runoff
from rooftops, sidewalks, and streets. This practice
mimics natural hydrology by infiltrating, evaporating,
and transpiring stormwater runoff.
Bioswales – are vegetated, mulched, or xeriscaped
channels that provide stormwater treatment and
retention as it moves from one place to another.
Vegetated swales slow, infiltrate, and filter
stormwater flows. As linear features, they are
particularly well suited to being placed along streets
and parking lots.
Permeable Pavement – infiltrate, treat, and/or store
rainwater where it falls. Can be made of pervious
concrete, porous asphalt, or permeable interlocking
pavers.
Green roofs – are covered with growing media and
vegetation that enable rainfall infiltration and
evapotranspiration of stored water. They are
particularly cost-effective in dense urban areas where
land values and stormwater management costs are
likely to be high.
Urban tree canopy – Trees reduce and slow
stormwater by intercepting precipitation in their
leaves and branches. Many cities have set tree
canopy goals to restore some of the benefits of trees
that were lost when the areas were developed.
Homeowners, businesses and community groups can
participate in planting and maintaining trees
throughout the urban environment.
Planter Boxes – are urban rain gardens with vertical
walls and either open or closed bottoms. They collect
and absorb runoff from roofs, sidewalks, parking lots,
and streets and are ideal for space-limited school sites
in dense urban areas.
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At both the site and regional scale, LID/GI practices aim to preserve, restore and create green space
using soils, vegetation, and rainwater harvest techniques. LID is an approach to land development (or
re-development) that works with nature to manage stormwater as close to its source as possible. LID
employs principles such as preserving and recreating
natural landscape features, minimizing effective
imperviousness to create functional and appealing
site drainage that treat stormwater as a resource
rather than a waste product.
There are many practices that have been used to
adhere to these principles such as bioretention
facilities, rain gardens, vegetated rooftops, rain
barrels and permeable pavements. By implementing
LID principles and practices, water can be managed in
a way that reduces the impact of built areas and
promotes the natural movement of water within an
ecosystem or watershed. Applied on a broad scale,
LID can maintain or restore a watershed’s hydrologic
and ecological functions.
Link to Managing Stormwater Using Low Impact Development (LID) Techniques (AEN-118).
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Collaborative Benefits of Watershed Management & Hazard Mitigation Planning
As climate events become more severe and frequent, this has the potential to turn natural seasonal
flooding into dangerous rain events that create severe public heath, economic, and environmental
problems for Kentucky. Integrating water quality and water quantity management considerations using
nature-based solutions can help mitigate flooding, while promoting social, economic, and environmental
priorities. Ultimately, collaboration can empower communities to gain resiliency to help future
generations.
Regional Basin Coordinators

Leveraging Intersections: Integrating
Watershed Management & Hazard Mitigation
Planning to Combat Climate Change

Kentucky is divided into seven major river
basins, each of which is staffed by a Division of
Water (DOW) Basin Coordinator. The Basin
Coordinators serve as facilitators for agency activities and as
a point of contact for local organizations interested in
addressing clean water issues.

Beginning with common ground shared by
watershed managers and hazard mitigation
planners, this presentation explores how
dovetailing watershed management planning
and hazard mitigation planning can build
climate resilience in Kentucky’s
communities. Link to the presentation.

The DOW is interested in quantifying resulting
environmental impacts from mitigation strategies or
projects. The Division can assist communities in collecting
data to assess project success, either through personnel or
technical expertise in study design.

Link to Leveraging Intersections Integrating
Watershed Management and Hazard
Mitigation Planning to Combat Climate Change
– Mahtaab Bagherzadeh

Link to https://eec.ky.gov/EnvironmentalProtection/Water/Outreach/BasinCoordination/Pages/default.aspx
Watershed Planning Guidebook for Kentucky Communities
A watershed approach can help ensure projects also contribute to goals of
improved water quality, increased flood mitigation, improved quality and
quantity of habitat, and increases in other ecological services and benefits.
A watershed plan is a strategy that provides assessment and management
information for a geographically-defined watershed, including the analyses,
actions, participants, and resources for developing and implementing the
plan. Kentucky approaches watershed planning through the Watershed
Management Framework and the Watershed Planning Guidebook for
Kentucky Communities.
Link to the Watershed Planning Guidebook for Kentucky Communities –
https://eec.ky.gov/Environmental-Protection/Water/Protection/DocsGuidebook/KY Watershed
Planning Guidebook – Entire.pdf
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DOW Nature-Based Solutions YouTube Video
There are opportunities to strengthen and empower
Kentucky’s communities, while simultaneously addressing
water quality and quantity issues. In doing so, we can
mitigate flooding while promoting social, economic and
environmental wellbeing.
The DOW and its partners can assist community planners,
risk managers, and watershed groups interested in
practices that mutually address water quality and
quantity issues.
Watch the Video, link to the Kentucky Division of Water
Nature-Based Solutions – YouTube

Kentucky Nature-based Solutions Story Map
Together, KAMM, DOW, and other partners
across the Commonwealth envision a Story Map
highlighting the broad spectrum of best
management practices that fit under the
umbrella of nature-based solutions. Our crowdsourced Story Map illustrates different scales of
solutions across rural, suburban, and urban
areas. Initial examples include collaborations
among multiple organizations and demonstrate
resulting synergies.

Link to the Story Map:
https://www.arcgis.com/apps/Shortlist/index.ht
ml?appid=bd78c93f73964c5298ff0dc9af28e008

Natural Floodplains and Flood Loss Reduction Mitigation Strategies
Communities susceptible to localized flooding can use models to learn
more about the impact green infrastructure can have on managing the
flood risk. Hydrologic and hydraulic (H&H) modeling can help identify
green and gray infrastructure practices that will meet flood reduction
and water quality goals.
Communities susceptible to riverine flooding can more effectively manage their flood risk by combining
green infrastructure practices with conserving land in or around the floodplain. Geographicinformation-based models can help with the following:
•
•
•

estimate the flood damage benefits of green infrastructure
compare the benefits to the cost of conservation
target investments in conservation towards the most cost-effective areas

When preserving open space throughout a watershed,
communities may want to target areas with water-absorbing
soils in regions experiencing high growth. Floodplains
provide numerous flood loss reduction benefits as a result of
their unique natural functions. Rivers and streams shape
floodplain topography and influence riparian habitats and
riverine ecosystems.
The physical characteristics of the floodplain shape flood
flows and can provide flood loss reduction benefits to
include the following:

Floodplain Wetlands
The mission to provide leading science,
service, and solutions in the field of
rivers/watersheds using an advanced
interdisciplinary academic foundation and
guided by sustainable principles with the
belief that truly long-term solutions to
river-system problems must be rooted in a
natural, process-based framework.
Link to Floodplain Wetlands – Bob Hawley

Excess water storage: Except in narrow and steep valleys, floodplains provide a broad area which allows
floodwaters to spread out and temporarily store excess water. This reduces flood peaks and velocities
and the potential for streambank erosion. Flood storage is particularly important in urban areas where
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even small floods resulting from a 5- or 10-year storm can cause severe flood damage. One acre of
floodplain flooded one foot deep holds approximately 330,000 gallons of water.
Flow rate and erosion reduction: In their natural vegetated state, floodplains slow the rate at which the
incoming overland flow reaches the main water body in the area. Vegetation also reduces erosion.
Slowing runoff: A natural floodplain has surface conditions
favoring local ponding and flood detention, plus subsurface
conditions favoring infiltration and storage. Slowing runoff
across the floodplain allows additional time for the runoff to
infiltrate and recharge available groundwater aquifers when
there is unused storage capacity. The slowing of runoff
provides the additional benefit of natural purification of water
as local runoff or overbank floodwater infiltrates and
percolates through the floodplain alluvium.
Flow regulation during non-flood periods: During non-flood periods, groundwater discharge acts to
naturally regulate the flow in a river or the level of a lake or pond. In other words, during periods of
abundant water, the water can enter the groundwater system whenever there is available capacity
rather than contribute to seasonal flood peaks. During low flow periods, the water flows from the
higher groundwater system into lower surface waters, so that the frequency and duration of extremely
low flows is reduced.
Link to Stormwater Wetlands (ID-215). Funding for this publication was provided in part by an Urban
Waters grant from the U.S. EPA.

Benefits of Natural Floodplains & Open Space
Floodplains frequently contain wetlands and other important ecological areas which directly affect the
quality of the local environment. Some of the benefits of floodplains to a functioning natural system
include:
•
•
•
•
•
•

Fish and wildlife habitat protection
Natural flood and erosion control
Surface water quality maintenance
Groundwater recharge
Biological productivity
Higher quality recreational opportunities (fishing, bird watching, boating, etc.)

Critical Habitat
The nation’s riverine floodplains and surrounding land areas support large and diverse populations of
plants and animals by providing habitat and critical sources of energy and nutrients for these
organisms. Many species spend their entire lives in the habitats found in and adjacent to the
floodplain. The wide variety of plants and animals supported directly or indirectly by floodplains
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constitutes an extremely valuable, renewable resource important for our economic welfare, aesthetic
enjoyment, and physical well-being.
Many communities across the country are recognizing the connection between conserving wildlife and
reducing flood risk to their inhabitants and are engaging in activities that both protect important habitat
and help minimize community flood loss. FEMA encourages communities and project proponents to
reach out to experts in wildlife and species conservation to discuss developing strategies to enhance
existing habitat and reduce threats to specific species. The benefits of naturally functioning floodplains,
such as the conservation of habitat essential for threatened and endangered species.
Congress has recognized that endangered and threatened
species of wildlife and plants “are of aesthetic, ecological,
educational, historical, recreational, and scientific value to
the Nation and its people.” When it passed the
Endangered Species Act (ESA) in 1973 Congress promoted
the recovery of threatened and endangered species, and
the conservation of the critical habitat on which they
depend.

Critical habitat is the specific geographic
areas that contain physical and biological
features essential to the conservation of
an endangered or threatened species and
that may require special management and
protection. Critical habitat may also
include areas that are not currently
occupied by the species but will be needed
for its recovery.

Kentucky Habitats of Special Concern
The Partners for Fish and Wildlife Program in Kentucky assists in the restoration and conservation of all
potential habitat for federal trust species, but the program concentrates on the five primary habitats of
concern, which include:
1) Stream and riparian habitats with threatened, endangered, candidate, and state rare species.
2) Wetlands and bottomland hardwoods to benefit migratory birds.
3) Native prairie, barren, woodland savannahs, and canebrakes to benefit migratory birds and rare
plant species.
4) Karst or cave habitats with threatened and endangered bats and other rare cave organisms.
5) Oak/hickory, American chestnut and old growth forests to benefit migratory birds and rare plant
species.
Link to F&W Critical Habitat Fact Sheet.
CRS Habitat Protection Overview
The Community Rating System (CRS) Credit for Habitat
Protection guidance is designed for local officials and others who
work with the NFIP and apply its floodplain construction
standards, but may not be familiar with the CRS and its benefits or with the
ESA and its requirements. The guidebook reviews the many good floodplain
management practices that can protect habitat and help reduce and prevent
flood damage.
Link to CRS Credit for Habitat Protection. An overview and guide to the ways
communities can protect natural habitat while earning CRS credit.
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Public information NBS Mitigation Activities
•
•

•

•
•

Displaying maps of habitat, wetlands, and other natural
areas deserving protection
Distributing messages about protecting habitat via
newsletter articles, direct mailing, signs, brochures, and
other outreach projects
Encouraging or requiring real estate agents and/or
sellers to disclose both the flood hazard and the
presence of protected species on properties offered for
sale
Providing the public library with references on
protecting listed species and their habitats
Including information and links to sites with maps and
information on listed species, and other natural
resources on the community’s website

Habitat and Species Preservation Activities
•

•
•

•

What is CRS?
The National Flood Insurance Program’s
(NFIP) CRS is a voluntary incentive program
that recognizes and encourages
community floodplain management
activities that exceed the minimum NFIP
requirements. As a result, flood insurance
premium rates are discounted to reflect
the reduced flood risk resulting from the
community actions meeting the three
goals of the CRS:
1. Reduce flood damage to insurable
property,
2. Strengthen and support the insurance
aspects of the NFIP, and
3. Encourage a comprehensive approach
to floodplain management.
The objective of CRS is to recognize and
reward communities that are doing more
than meeting the minimum NFIP
requirements to help their citizens prevent
or reduce flood losses.

Mapping the regulatory floodplain and/or floodway
based on future development conditions or other
higher mapping standard
Link to the CRS
Mapping and regulating development in species’
Resources http://crsresources.org/
habitat
Incorporating species habitat or range maps into the
community’s geographic information system for areas
with natural floodplain functions (e.g., wetlands, designated riparian habitat)
o See the NOAA Mapping CRS Open Space tutorial ad
o Nature Conservancy CRS Explorer]
Preserving floodplain areas that perform natural functions, such as habitat or green infrastructure
corridors

Endangered Species Act
Floodplains and their adjacent habitats are essential for the survival of many threatened and
endangered species. The Endangered Species Act (ESA) of 1973 protects threatened and
endangered species by preserving the ecosystems in which they live. The U.S. Department of
Interior’s Fish and Wildlife Service (FWS) and the U.S. Department of Commerce’s National
Marine Fisheries Service (NMFS), collectively known as “the Services,” share the responsibility for
administering the Endangered Species Act.
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USFWS has jurisdiction over all listed species in
Kentucky. The agency is responsible for identification and
listing of species as threatened or endangered, designation of
critical habitat, development of species-specific recovery
plans, cooperation with states, and consultation with federal
agencies to ensure federal activities do not jeopardize the
continued existence of a species. The primary goal for both
USFWS and NMFS is to support species recovery.

Endangered Species
A species is considered threatened if it is
likely to become endangered in the
future.
A species is considered endangered if it is
in danger of extinction throughout all or a
significant portion of its range. There are
approximately 2,300 species listed as
threatened or endangered under the ESA.

FEMA is required under Section 7 of the Act to “ensure that
any action it authorizes, funds, or carries out is not likely to
jeopardize” threatened or endangered species or their
habitat. This means that actions conducted by communities, individuals, or others pursuant to a FEMA
program may not jeopardize those species or their habitat. Thus, NFIP communities need to avoid
modifications to the floodplain—such as fill—that could harm riparian or coastal habitats.
Learn More – https://www.fws.gov/endangered/index.html.
Kentucky Specific Endangered Species Resource
The Kentucky Ecological Services Field Office provides assistance to Federal and State agencies, local
governments, businesses, and the general public relative to conserving, protecting, and restoring habitat
for migratory birds and federally threatened and endangered species.
Their assistance is typically provided through six programs:
•
•
•
•
•
•

Pre-development consultation
Federal permits and projects
Endangered species
Environmental contaminants
Partners for fish and wildlife
Education/outreach

Approximately 94 percent of Kentucky is privately owned, and without conservation efforts on private
lands, resources would simply not recover. Many private landowners in Kentucky want to restore and
conserve habitats for fish and wildlife resources, but often lack the financial support and technical
knowledge necessary to accomplish this task. The U.S. Fish and Wildlife Service’s Partners for Fish and
Wildlife program, along with its other conservation partners, helps to satisfy this need by conserving,
protecting and restoring quality fish and wildlife habitat for federal trust species on private lands.
Learn More About Kentucky Endangered Species – Link to the Kentucky Ecological Services Field
Office – https://eec.ky.gov/Nature-Preserves/Pages/default.aspx.
CRS Floodplain Species Assessments
The CRS options for earning credit for a natural functions plan are being expanded to specifically provide
that a species assessment can qualify as protecting natural floodplain functions. This is done by adding
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two new sub-elements, FSA and FSP (FSA for floodplain species assessment and FSP for floodplain
species plan).
A floodplain species assessment identifies the threatened and endangered species that have range or
critical habitat within the community. A floodplain species plan recommends actions to support
conservation or recovery of those species.
A floodplain species assessment identifies all threatened and endangered species that have range or
critical habitat anywhere within the community, relates their locations to the floodplain, and reviews
current and feasible conservation and recovery actions. The draft floodplain species plan document
must be circulated to federal, state, and private organizations that have expertise in protecting
threatened and endangered species.

NBS Risk Mitigation Tools
EPA Tools
U.S. EPA National Stormwater Calculator (SWC)
EPA’s National Stormwater Calculator (SWC) is a software
application tool that estimates the annual amount of
rainwater and frequency of runoff from a specific site
using green infrastructure as low impact development
controls. The SWC is designed for use by anyone
interested in reducing runoff from a property, including
site developers, landscape architects, urban planners,
and homeowners.

U.S. EPA National Stormwater Calculator (SWC)
This presentation will provide an overview of
the tool and its analytic potential. The SWC is
designed for use by anyone interested in
reducing runoff from a property, including site
developers, landscape architects, urban
planners, and homeowners.
Link to U.S. EPA National Stormwater Calculator
– Jason Bernagros

Link to National Stormwater Calculator | US EPA
Community-enabled Lifecycle Analysis of Stormwater Infrastructure Costs (CLASIC)
CLASIC is an online tool that utilizes a life
cycle cost framework to support
feasibility and planning of stormwater
infrastructure at a municipality or watershed scale. The
CLASIC tool can help stormwater professionals,
community planners, and local decision makers
understand and weigh the estimated costs, reductions in
runoff and pollutant loads, and co-benefits of various
planning scenarios as they consider stormwater
management projects, including under future climate
scenarios. The tool is fully interfaced with GIS and links
with national databases that can be applied at a
community level.

CLASIC Tool Functionality and Case Studies
CLASIC is an online tool that utilizes a life cycle
cost framework to support feasibility and planning
of stormwater infrastructure at a municipality or
watershed scale.

· Link to Community-enabled Lifecycle Analysis of
Stormwater Infrastructure Costs (CLASIC) Tool
Functionality and Case Studies – Harry Zhang

· Link to Community-enabled Lifecycle Analysis of
Stormwater Infrastructure Costs (CLASIC) Tool
Functionality and Case Studies – Sybil Sharvelle
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EPA Green Streets Handbook
Green Streets Handbook Released in 2021 is a 116-page handbook
from the EPA that provides a systematic process for reducing the
impervious surface footprint of public rights-of-ways and associated
off-street surface parking areas.
The handbook is intended to assist state and local transportation
agencies, municipal officials, designers, stakeholders, and others to
select, design, and implement site design strategies as well as green
infrastructure practices for roads, alleys, and parking lots.
Link to Green Streets Handbook.
The Nature Conservancy (TNC) Tools
TNC Floodplain Tool
TNC – Floodplain Tool: A brief overview of TNCs floodplain
conservation priorities in Kentucky, and how they are
evolving to address flood risk resiliency. Also, an
introduction to TNC’s Mississippi River Basin Floodplain
Prioritization Tool and the opportunity to collaborate and
adapt this tool specifically for Kentucky.
NBS Benefits Explorer - a new tool from TNC
The NBS Benefits Explorer is a web-based tool developed to
support the planning, implementation, and assessment of
nature-based solutions activities. The tool was developed
based on and in accordance with the published Benefit
Accounting of Nature‐Based Solutions for Watersheds
Guide).

The Nature Conservancy – Floodplain Tool
A brief overview of TNCs floodplain
conservation priorities in Kentucky, and
how they are evolving to address flood risk
resiliency. Also, an introduction to TNC’s
Mississippi River Basin Floodplain
Prioritization Tool and the opportunity to
collaborate and adapt this tool specifically
for Kentucky.
Link to TNC Floodplain Tool – Shelly Morris

NBS Benefits Explorer - a new tool from
The Nature Conservancy (TNC)
Introducing the NBS Benefits Explorer, an
interactive tool for those looking to identify
and account for the benefits from NBS
investments. This tool helps build the
business case for NBS.
Link to NBS Benefits Explorer - a new tool
from The Nature Conservancy – Gregg Brill

Community Rating System (CRS) Higher Regulatory
Standards
CRS Stormwater Management Guide
CRS Credit for Stormwater Management is a 27-page guide,
including examples, to help communities tailor their stormwater
management and watershed management programs in ways that
reduce flood losses, protect natural processes, and earn CRS credit. The
guidance provides background on the creditable management techniques,
discusses the legal aspects of such management, and describes various ways to
document the creditable activities.
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Division of Water Tools
Special-use Waters Portal - Shows the location and extent of Kentucky’s Special-use Waters
•
•
•
•
•

Cold Water Aquatic Habitat
Outstanding State Recourse Waters
Threatened and Endangered Species
Wild Rivers
Exceptional Use Waters

Link to Watermaps.ky.gov and select ‘Special Waters Viewer’.

Regulatory Activities and Model Ordinances for NBS Mitigation
Regulations guiding the hazard mitigation planning process require two-way alignment of mitigation
with other planning efforts to helps support resiliency. Identifying areas with high concentrations of
impervious, as well as identifying how and where green infrastructure might be effective in the
community, provides a backdrop for the inclusion of green infrastructure projects later in the mitigation
strategy phase. Communities undertake mitigation projects in a variety of ways. In many cases,
communities issue permitting requirements through floodplain development ordinances, stormwater
management regulations and other mechanisms that encourage development to be more resilient.
The following section outlines various mandates, plans, regulations and permitting practices for naturebased projects.
KY Agriculture Water Quality Act
All Kentucky landowners farming 10+ acres in agriculture
or forestry are required by law to develop and implement
a Kentucky Agriculture Water Quality Plan (AWQP) for
their farms. An AWQP is a set of best management
practices designed to protect water quality on the farm as
well as support agricultural production. Kentucky has
approximately 12 million acres in farmland.
What is an Agriculture Water Quality Plan (AWQP)?

Agriculture Water Quality Plans
All KY landowners farming 10+ acres are
required by law to develop and implement a
Kentucky Agriculture Water Quality Plan
(AWQP) for their farms. An AWQP is a set of
best management practices (BMPs) designed
to protect water quality on the farm as well as
support agricultural production.
Link to Agriculture Water Quality Plans Amanda Gumbert

An AWQP is the list of BMPs that have been implemented on the farm to:
•
•
•
•
•
•
•

Protect water quality
Livestock
Crops
Pesticides and Fertilizers
Farmstead
Forestry
Streams and Other Water
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Cost Share Programs for Farmers
•
•
•
•

Farm Bill / Natural Resources Conservation Service (NRCS) programs
Kentucky Soil Erosion and Water Quality
Cost Share Program (State Cost Share)
County Agricultural Investment Program (CAIP) – local

UK Extension Resources/Publication Links
•
•
•
•
•
•

Living Along a KY Stream (IP-73)
Restoring Streams (AEN-122)
Keeping Trash Out of Streams (AEN-119)
Riparian Buffers (ID-185)
Riparian Buffers: A Livestock Best Management Practice for Protecting Water Quality (ID-175)
Planting Along Your Stream, Pond, or Lake (HENV-202 Low Literacy)

Floodplain Management Ordinances and Permits
Managing construction and other activities that damage or
destroy natural areas on the land that drains to a stream or
lake (watershed) will reduce the size and number of floods
that occur. The DOW’s Floodplain Management Section has
the responsibility for the approval or denial of proposed
construction and other activities that occur in floodplains of all
streams in the state. A permit is issued for any approved
activity.

Permitting & Regulations for NBS
Floodplains are the areas deemed the most
likely to flood, and successful Nature Based
Solutions requires going where the water
is. In this presentation, you’ll learn the
development requirements at the federal,
state, and local level for implementing NBS
projects within the 1 percent chance
floodplain.

Typical floodplain activities requiring permits are the
Link to Permitting and Regulations for NBS
construction of dams, bridges, culverts, residential and
– Alex VanPelt
commercial buildings, placement of fill, stream changes, small
man-made lakes or reservoirs and water and sewage treatment plants.
Types of permits issued in floodplains and/or associated with streams and rivers:
•
•

•

State & Local Floodplain Permits
Clean Water Act Section 404 Permits issued
by the U.S. Army Corps of Engineers
(USACE)
Clean Water Act Section 401 Certifications
issued by DOW Water Quality Section
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Community Rating System (CRS) NBS Higher Regulatory Standards
The CRS’s system of credit points now recognizes the
tremendous value of the natural areas that border the
nation’s rivers, lakes, and oceans. CRS was created to
encourage flood loss prevention and reduction
activities in communities. Those goals are also
advanced by promoting natural floodplain
functions. As a result, the CRS recently expanded its
credits to include such floodplain protection
activities. FEMA recognizes that protecting natural
functions also helps prevent and reduce flood losses.

CRS Resources on KAMM website
Follow the links - CRS Program
•
•
•
•
•

•

CRS Program in Kentucky
CRS 2021 Updates
Public Information – CRS Resources,
Guides and Activity Info
New Resources for Substantial Damage
Plan (SDP)
CRS Credit for Stormwater Management
Guide
CRS Credits to Protect Habitat Overview

Among the objectives of the CRS are flood damage
reduction and the protection of natural processes such
as water quality and habitat for endangered species.
As of October 2021, there are 37 CRS Communities in Kentucky. Link to the participant list CRS Program
in Kentucky.
Watershed/Stormwater Regulations
•

•

•
•

Requiring or encouraging stormwater
management practices that mirror natural
systems, such as LID criteria
Adopting and implementing a watershed
management plan that maximizes the use of
natural systems, such as wetland storage
Controlling erosion and sedimentation
throughout the watershed
BMPs that protect water quality

Link to the CRS Credit for Stormwater
Management.
Floodplain Regulations
•
•
•
•
•

•

Implement Creditable CRS Activities
Consider implementing:
· Creating and implementing a watershed
management plan, a habitat conservation plan,
a natural functions plan, or a comprehensive
floodplain management plan
· Regulations to protect natural and beneficial
functions and water quality
· Management of stormwater
· Controlling erosion and sediment throughout
the watershed
· Adopting erosion and sediment control
regulations
· Library collections about the local natural
functions and resources, endangered, species,
habitat, and other features
· Acquisition of floodprone properties
· Providing for LID, low density zoning, and land
development criteria that encourage open space
and floodplain protection
· Maintaining a flood protection website that to
include relevant LID/GI information
· Adopting a building code that contains LID/GI
requirements and practices
· Using dedicated funding for new or retrofit
LID/GI projects in a capital improvement plan.
· Conducting outreach that may include LID/GI
and stream protection information

Prohibiting fill in the floodplain
Prohibiting buildings in the floodplain
Minimizing the number of buildings built in
the floodplain through low density zoning
Prohibiting hazardous materials
Offering incentives to floodplain developers,
such as transfer of development rights, to
encourage them to preserve lands that
provide natural floodplain
Prohibiting dumping in streams, lakes, and riparian areas
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Floodplain Planning
•
•
•
•

Adopting drainage system maintenance procedures that protect natural floodplain functions
Adopting and implementing a comprehensive floodplain management plan that includes protection
of natural floodplain functions
Adopting and implementing a habitat conservation plan or other site- or species-specific plan
Acquiring flood-prone properties and restoring the areas to their natural state

Additional CRS Resources
ASFPM Green Guide
Association of State Floodplain Managers Flood (ASFPM) Science Center’s Green Guide:
highlights 25 of the 94 elements in the 2017 CRS Coordinator’s Manual, which have beneficial
impacts beyond flood risk reduction.
Link to the Green Guide - https://www.floodsciencecenter.org/products/crs-communityresilience/green-guide/
Community Incentives for Nature-Based Flood Solutions - A Guide to FEMA’s Community Rating
System for Conservation Practitioners
Nature-based solutions—such as open space protection and wetland
restoration— can effectively reduce flood risk and are creditable components
of the CRS. The conservation community can and should partner with
municipalities to plan and design “nature-based solutions” that restore and
protect natural areas, reduce flood risk and earn citizens a discount on their
flood insurance rate.
Link to Community Incentives for Nature-Based Flood Solutions – A Guide to
FEMA’s Community Rating System for Conservation Practitioners.
2021 Addendum to the CRS Coordinator’s Manual, 2017 Edition
In January 2021, an addendum to the CRS Coordinator’s Manual became
effective. The 2021 Addendum and the 2017 Coordinator’s Manual together
constitute the official statement of CRS credits and procedures. These two
documents will remain effective until a fully revised edition of the Coordinator’s
Manual is issued in the future.
Download the 2021 Addendum to the Coordinator’s Manual.
Urban Runoff: Model Ordinances and Examples to Prevent and Control Nonpoint Source Pollution
The ordinance types listed below include matters that are often forgotten in many local codes including
aquatic buffers, erosion and sediment control, open space development, and post construction controls.
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Aquatic Buffers
Aquatic buffers serve as natural boundaries between local waterways and existing development. They
help protect water quality by filtering pollutants, sediment and nutrients from runoff. Other benefits of
buffers include flood control, stream bank stabilization, stream temperature control and room for lateral
movement of the stream channel.
Good aquatic buffer ordinances specify the size and management of the stream buffer and are a specific
planning tool to protect stream quality and aquatic habitat. Effective buffer ordinances provide
guidelines for buffer creation and maintenance and should require:
•
•
•
•

buffer boundaries to be clearly marked on local planning maps
maintenance language that restricts vegetation and soil disturbance
tables that illustrate buffer width adjustment by percent slope and type of stream
direction on allowable uses and public education

A strong buffer ordinance is only a first step to preserving stream buffers. In addition, communities will
need an effective buffer program to manage buffers and enforce buffer regulations. During the
construction phase, communities need to ensure that the clearing and grading permit is well integrated
with the forest buffer application. After construction, programs that educate citizens about the
importance of the buffer and how to manage the buffer can help preserve its integrity.
Erosion and Sediment Control
By most accounts, the most environmentally dangerous period of development is the initial construction
phase when land is cleared of vegetation and graded to create a proper surface for construction. The
removal of natural vegetation and topsoil makes the exposed area particularly susceptible to erosion,
causing transformation of existing drainage areas and disturbance of sensitive areas.
Erosion and sediment control is widely accepted as a necessary practice, but there are certain ways to
make even the most well-crafted ordinance more effective. First, communities need to have the staff
and resources to enforce erosion and sediment control regulations; otherwise, the authority to inspect
sites becomes useless. In addition, any technical manual referred to in the ordinance needs to provide
useful guidance on selecting erosion and sediment control measures. Third, education of contractors,
engineers, and designers regarding the importance and effective use of erosion and sediment controls is
essential to implementing effective erosion and sediment controls.
Open Space Development
Also called “cluster development,” is an alternative site planning technique that concentrates dwelling
units in a compact area to reserve undeveloped space elsewhere on the site. In this technique, lot sizes,
setbacks, and frontage distances are minimized to allow for open space. The typical open space
development creates less impervious cover and reduces the need to clear and grade 35 percent to 60
percent of the site. Open space areas are often used for neighborhood recreation, stormwater
management facilities, or conservation purposes. Open space preserved in a natural condition needs
little maintenance and helps to reduce and sometimes to treat stormwater runoff from development.
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Although open space development is desirable, there are challenges to applying open space
development criteria in every community. For open space development to be successful, an ordinance
needs to be crafted in a way that fosters development that is both marketable and environmentally
sensitive. The ordinance needs to effectively address issues such as maintenance, liability, and
emergency vehicle access. In addition, the community needs to be prepared to manage the space or to
dedicate open space to a responsible organization. Finally, decisions about when and where open space
development is desired need to be made early.
Post Construction Controls
The management of stormwater runoff from sites after the construction phase is vital to controlling the
impacts of development on urban water quality. The increase in impervious surfaces such as rooftops,
roads, parking lots, and sidewalks due to land development can have a detrimental effect on aquatic
systems. Heightened levels of impervious cover have been associated with stream warming and loss of
aquatic biodiversity in urban areas. Runoff from impervious areas can also contain a variety of
pollutants that are detrimental to water quality, including sediment, nutrients, road salts, heavy metals,
pathogenic bacteria, and petroleum hydrocarbons.
Source Water Protection
Source water protection involves preventing the pollution of the groundwater, lakes, rivers, and streams
that serve as sources of drinking water for local communities. Source water protection ordinances help
safeguard community health and reduce the risk of contamination of water supplies. When drafting an
ordinance aimed at protecting these sources, the drinking water supplies can be divided into two
general sources: aquifers and wells (groundwater) and lakes and reservoirs (surface water). Wellhead
Protection (WHP) Zones and Aquifer Protection Areas are two examples of source water protection
ordinances that seek to protect groundwater sources. Water Supply Watershed Districts are examples
of local management tools that provide protection to surface water supplies by restricting land uses
around a reservoir used for drinking water.
Communities may take for granted that a plentiful supply of high-quality drinking water will be
available. However, drinking water sources, whether they be from ground water, or surface water, or
both, are a vulnerable natural resource that needs to be protected. To ensure that these drinking water
sources are protected most effectively, an ordinance should contain several basic concepts. First,
source water planning should be done on a scale that ensures protection of the whole recharge zones
for that source water. For surface waters, communities may wish to create overlay zoning districts that
have boundaries large enough to protect both the source water resource and the tributaries and
streams that contribute to the resource. For groundwater, communities could consult with the USGS to
be sure their overlay zoning district encompasses the entire area that recharges any aquifer. Second, an
ordinance should have language specifying allowable and prohibited land uses within the source water
protection zone. For example, many source water protection ordinances limit or forbid the storage of
hazardous materials and place restrictions on the location of businesses that use these materials within
the overlay district. An ordinance should also include procedures for review of proposed projects within
a source water protection district to verify that the project is consistent with the intended goal of the
ordinance.
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Operation and Maintenance Considerations and Costs
Green Infrastructure Operation and Maintenance (O&M)
The expense of maintaining most green infrastructure best management practices (BMPs) is relatively
small compared to the original construction cost. Too frequently, however, BMP maintenance is not
completed, particularly when the BMP is privately owned. Improper maintenance decreases the
efficiency of BMPs and can also detract from the aesthetic qualities of the practice. The operation and
maintenance language within a stormwater ordinance can ensure that designs facilitate easy
maintenance and that regular maintenance activities are completed.
Green infrastructure infiltrates runoff through soils or other filtration media to filter out pollutants and
retain stormwater; therefore, the permeability and overall health of the soil is critical to performance.
Infiltration rates can diminish over time if the surface of an infiltration feature becomes clogged with
fine sediment, organic matter (leaf litter), or other materials that prevent percolation. Soils can also
become compacted if they are subject to excessive foot or vehicle traffic. Soils might need to be
excavated, scraped, aerated, tilled, or replaced if standing water is present several days after a storm,
indicating poor drainage. Permeable pavement might need to be vacuumed or, in the most challenging
cases, removed and reinstalled to restore permeability.
Some important elements of effective stormwater operation and maintenance ordinance language are
the specification of a specific entity responsible for long-term maintenance and reference to regular
inspection visits. The ordinance should also address design guidelines that can help ease the
maintenance burden, such as the inclusion of maintenance easements.
Although language that requires operation and maintenance of stormwater BMPs is important, there
might be a disjoint between the ordinance language and what happens “on the ground.” In this section,
the information provided in support of the ordinance, such as maintenance agreements and inspection
checklists, is as important as the ordinance to ensuring that stormwater BMPs perform efficiently over
time.
Plan for GI Operations and Maintenance
It is important to determine who will operate and maintain the nature-based project over the long term
and define roles and responsibilities. Some agencies document the installation and maintenance roles
and responsibilities using memorandum of understanding (MOU) to clarify who (e.g., stormwater
agency, park agency, department of transportation, public works department) is responsible for
inspecting and maintaining green features. Ensuring the health of vegetation is one of the key factors in
the successful performance of green infrastructure practices.
The MOU can include a maintenance schedule to ensure that all parties know what is needed to ensure
the long-term function of the green infrastructure features. Maintaining vegetation is an important
component of a maintenance program. Typical maintenance activities include watering during the
establishment phase, conducting assessments of plant health, pruning, mulching to control weeds,
removing unwanted vegetation, and planting replacements as necessary. To promote plant health and
properly manage runoff, porous soils need to be assessed and replaced if they become clogged.
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Infiltration and drainage features often need to be checked for clogging— they might require trash,
debris, and sediment removal and sometimes structural and erosion-related repairs.
In many areas, agencies have opportunities to hire individuals from community service organizations,
youth conservation corps, or other youth summer employment programs. This type of engagement
provides younger people with valuable opportunities to improve the communities in which they live,
provides skills training and job experience, and results in citizens who are knowledgeable about the
environment.
Should Maintenance Become a Burden
All landscape and stormwater features require maintenance. Green infrastructure features usually are
no more maintenance intensive than traditional gray infrastructure, especially if they are designed
correctly. Examples of required maintenance includes (but is not limited to):
•
•
•
•

Most vegetative practices like rain gardens are maintained like any landscaping—weeding,
pruning, digging, and removing trash.
Rainwater harvesting practices require simple cleaning of gutters and downspouts.
Permeable pavement is low maintenance but can benefit from occasional vacuum sweeping.
Special equipment, excepting vacuum sweepers, generally is not needed. Municipal
governments often have the in-house expertise and equipment. If not, the work can be
contracted to an outside company

Maintenance Funding
•
•
•

If the community has a stormwater utility, money can be set aside for green infrastructure
maintenance.
If stormwater agencies receive general funds, a maintenance budget can be negotiated and
allocated according to each agency’s responsibilities.
When deciding to engage in creative management arrangements, be sure that funds are
budgeted before the project is constructed and that long-term operation and maintenance
needs are incorporated into the continuing operating budget. This will help ensure that
adequate funds are allocated to the agency responsible for the maintenance burden.

Maintenance arrangements will be determined by the institutional structure of the jurisdiction. For
example:
•
•
•
•

If funds are allocated to supplement the existing maintenance activities, maintenance staff or
contractors can perform the necessary maintenance.
Most green infrastructure practices can be maintained by landscape professionals who have
received some supplemental training specific to the stormwater practices being implemented.
In other cases, the stormwater agency might want to either directly manage maintenance or
oversee maintenance to ensure proper functioning of the stormwater management practices.
Maintenance responsibilities can also be divided between the maintenance staff and staff
trained or managed by the stormwater utility, depending on the practices employed. For
example, maintenance of bioretention facilities typically can be taken care of by the regular
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•

landscape crews as long as they understand what to mow and weed and how to identify
problems.
More difficult maintenance activities, such as the use of vacuum sweepers for permeable
pavements or the maintenance of water features, could be performed by the stormwater utility.

Ideally, the details, responsibilities, and funding allocations should be worked out in a MOU or other
such agreement between agencies.

Green Infrastructure: Approach to Environmental Justice
The guiding principle of environmental justice is that all
people, regardless of race, color, national origin, or income
are entitled to equal protection from environmental risks.
Across the United States, a variety of socioeconomic metrics
are used to identify communities with environmental justice
needs, but all these communities have one thing in common:
populations that suffer a disproportionate share of the
negative environmental consequences resulting from
industrial, governmental, and commercial operations or
policies.

Community Engagement and
Environmental Justice Considerations
This presentation provides the history of
environmental justice and an overview of
the department’s processes to address
environmental justice in Kentucky.
Link to Community Engagement and
Environmental Justice Considerations –
Larry Taylor

Historically, many cities have had limited park space and recreational amenities in economically
disadvantaged neighborhoods. In more recent years, there has been an increase in active community
engagement in these underserved areas to improve previously neglected or derelict spaces and to
reimagine how these areas can become public park space. Citizens can benefit from living or working
near park spaces by participating more in healthy physical activity, experiencing a positive sense of
community, and having more equitable access to environmental resources such as parks and open
space. Park spaces offer areas where neighbors can gather for play, exercise, social interaction, or other
leisure activities. Studies have shown that having access to parks or green space can contribute to
improved psychological health and wellbeing of those who live or work nearby by reducing stress.
When community members come together to correct environmental damage or to rehabilitate and
redesign parks, they are able to actively participate in the decision-making process and gain a voice in
improving the local environment and community livability.
Implementation of green infrastructure practices can bring environmental, economic, and social
benefits to the communities that need them the most. Regional and local initiatives highlight the ways
in which green infrastructure can manage stormwater pollution, equalize access to environmental
protection, and create a healthier environment in which to live and work.

How to Fund Nature Based Solutions
The planning process serves as a starting point for expanding the conversation on multiple uses for NBS.
One important benefit of aligning plans to address related issues is the potential to expand the sources
of project funding and be strategic about the use of funding. When projects are linked to multiple
outcomes – flood reduction, water quality improvement, public safety and property loss prevention –
communities can seek funding from multiple agencies and organizations to realize project goals.

Page 39 of 50

Nature Based Solutions for Hazard Mitigation in Kentucky

FEMA has traditionally funded hazard mitigation efforts,
while state and federal environmental agencies are likely to
focus more on water quality. Make sure to cast a wide net
and leverage funds from multiple sources and stakeholders.
We all benefit from creating a healthier, more resilient
watershed.
Communities can easily integrate NBS initiatives into other
community improvement or capital projects such as:
•
•
•
•
•

Transportation corridor upgrades
Pedestrian safety upgrades
Neighborhood revitalization efforts
Road repaving
Utility work

Key Budget Points
1. The budgeting must consider the
differing life cycle characteristics
between gray and green infrastructure
2. Local taxes, user fees, and stormwater
utility fees are suitable or both capital
and O&M expenses
3. Grants and state revolving funds to
other low-to-zero loans may fund
planning and capital costs
4. Nontraditional sources of financing,
such as public-private partnerships and
nongovernmental funding, allow
communities to leverage public funding
against foundation, corporate, and
community contributions

By integrating green infrastructure into these planned
projects, communities can achieve significant cost savings as compared to retrofit projects focused
solely on installing green infrastructure practices. Education for private developers can help them
include green infrastructure into their designs.
Municipal budget officers have long been familiar with the intricacies of capital improvement planning,
which allows governments to align infrastructure investments with their communities’ long-range
comprehensive plans. Leveraging these plans to include NBS may present opportunities for resource
and funding support from multiple federal and/or state agencies.
Factors to Consider when Funding NBS Mitigation Actions
Mitigation actions do not solely fall under the purview of any one entity. The identified mitigation
actions may be implemented by multiple levels of government, regionally, by private citizens, or other
stakeholders to help reduce risk and build community resilience. Several factors can greatly affect the
successful implementation of mitigation actions. These factors include political, technical, and financial
aspects that have the potential to impact the success or failure of the implementation actions. Having a
favorable local climate is critical to successful mitigation activities. The major factors that lead to
successful mitigation include: awareness of risks, local priorities, having a local champion, legislative
support, and trusted relationships with state and federal officials.
Technical factors and the ability to implement and manage the mitigation actions also affect the
successful implementation of projects. Technical factors include: project benefits, disaster and data
management records, flood map age and quality, local mitigation capacity, and project is viability.
Favorable financial factors are also critical to successful implementation of mitigation actions. A project
may have political backing and can be technically viable, but if there are no funding options available,
the project has a low likelihood of being successful. Financial factors include: grant management
capabilities, availability of financing option such as grants, whether the proposed project is cost
effective, and local investments or availability of matching funds.
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See Appendix C for Green Infrastructure & Local Hazard Mitigation Planning Resources.
FEMA Grant Programs
FEMA requires communities to develop a Local Hazard Mitigation Plan in order to be eligible for Hazard
Mitigation Assistance (HMA) funding. These plans list all the potential hazards and natural disasters that
a community might experience and describe the actions that the community will take to reduce or
mitigate those threats.
FEMA's HMA grant programs provide funding for eligible mitigation activities, including NBS, that reduce
disaster losses and protect life and property from future disaster damages including the Hazard
Mitigation Grant Program (HMGP), Pre-Disaster Mitigation (PDM), Flood Mitigation Assistance (FMA)
and Building Resilient Infrastructure and Communities (BRIC).
Communities may apply for FEMA funding for implementing
mitigation projects, either on an annual basis, or following a
Presidential Major Disaster Declaration. Communities must
have an approved Local Hazard Mitigation Plan to be eligible for
FEMA funds.
FEMA has grant programs dedicated to restoring community
infrastructure, increasing resilience and reducing risk from many
hazards. In some cases, an approved mitigation plan is required
to apply for and receive certain FEMA non-emergency
assistance.
The Public Assistance Program is FEMA’s largest grant program,
providing funds to assist communities responding to and
recovering from declared disasters. The program provides
funding for both restoring community infrastructure and
increasing resilience of disaster-damaged facilities. The PA
program is often overlooked when communities rebuild from a
disaster; special PA Mitigation funding is available to reduce or
eliminate future infrastructure losses. This is a perfect
opportunity to leverage FEMA funding to NBS activities.

FEMA Grant info on KAMM website
Follow the links
•
•
•
•
•

FEMA Grants Overview
FEMA HMA Grant Resources &
Guidelines
Benefit Cost Analysis (BCA)
FEMA Benefit Cost Analysis Fact
Sheets
FEMA Grant Job Aids

Hazard Mitigation Assistance (HMA) Grant
Programs
The presentation will provide a brief
overview of FEMA’s Hazard Mitigation
Grant programs and examples of recent
HMA-funded projects that included Nature
Based Solutions.
Link to Hazard Mitigation Assistance (HMA)
Grant Programs – Esther White

FEMA’s Hazard Mitigation Assistance programs provides
funding to eligible state, local, tribal, and territorial partners to reduce risk from many hazards. A state
and/or local FEMA-approved hazard mitigation plan is required to receive hazard mitigation assistance
funding. Funds are provided annually for hazard mitigation planning and projects.
FEMA Hazard Mitigation Assistance has four grant programs:
Hazard Mitigation Grant Program (HMGP) - Assists in implementing long-term hazard mitigation
planning and projects following a Presidential major disaster declaration.
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HMGP Post Fire Grant - Assistance available to help communities implement hazard mitigation
measures after wildfire disasters.
Flood Mitigation Assistance (FMA) Program - Provides funds for planning and projects to reduce or
eliminate risk of flood damage to buildings that are insured annually under the National Flood
Insurance Program.
Building Resilient Infrastructure & Communities (BRIC) - Support for states, local communities,
tribes and territories as they undertake hazard mitigation projects, reducing the risks they face from
disasters and natural hazards.
Link to Hazard Mitigation Assistance programs
Using LID and Green Infrastructure to Get Benefits from FEMA Programs
EPA promotes the use of LID and Green Infrastructure as a cost-effective and resilient approach to
stormwater management. LID/GI provides many community benefits including cleaner water, wildlife
habitat, enhanced aesthetics, and can be designed to supplement localized or watershed flood
protection.
LID/GI ordinances and other environmental planning may allow a community to claim points toward
flood insurance discounts under the Community Rating System (CRS) developed by FEMA. LID/GI
projects that reduce flood losses to properties insured under the National Flood Insurance Program
(NFIP) may be eligible for grant funding through FEMA.
Link to Fund Low Impact Development/ Green Infrastructure Projects with FEMA Grants for Flood
Mitigation (PDF) (2 pages)
LID/GI projects that reduce flood losses to properties insured under the NFIP may be eligible for grant
funding through FEMA.
Link to Get Flood Insurance Discounts with Low Impact Development, Open Space Protection Plans and
Storm water Management Regulations (PDF) (2 pages)
Ecosystem Service Benefits in Benefit-Cost Analysis for FEMA’s Mitigation Programs Policy
FEMA Policy FP-108-024-02: This policy allows for ecosystem service benefits to be included in a
mitigation project’s BCA regardless of the BCR. Ecosystem service benefits are positive effects provided
to people by nature, such as aesthetic value, air quality, recreation space, and water filtration.
This 2020 update allows for easier inclusion of nature-based solutions into risk-based mitigation
projects. Since FEMA does not limit the inclusion of similar categories of benefits in the Benefit Cost
Analysis (BCA), removing the Benefit-Cost Ratio (BCR)value limitation on ecosystem service benefits
aligns this policy with FEMA’s other BCA guidance and reduces the complexity of HMA programs.
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By removing the previous BCR threshold, ecosystem service benefits can be used for all project types
eligible under the HMA and Public Assistance (PA) 406 mitigation programs that support the
incorporation of ecosystem service benefits and result in the improvement of the natural environment.
Link to Ecosystem Service Benefits in Benefit-Cost Analysis for FEMA’s Mitigation Programs Policy
Innovative Drought and Flood Mitigation Projects Guidance
Hazard mitigation projects that reduce the impacts of flood and drought conditions include aquifer
storage and recovery, floodplain and stream restoration, flood diversion and storage, and green
infrastructure. These activities are eligible under the HMA programs to support communities in
reducing the risks associated with mitigating the impacts of flood and drought conditions.
For more information read the Innovative Drought and Flood Mitigation
Projects report. This final report evaluates four HMA project types that
are considered by FEMA to be high performing. These project types-Aquifer Storage and Recovery, Floodwater Diversion and Storage,
Floodplain and Stream Restoration, and Low Impact Development/Green
Infrastructure--are evaluated based on the HMA program requirements:
technical feasibility and effectiveness; cost effectiveness; and
Environmental and Historic Preservation requirement consistency. In
addition, potential for program activity overlap with other federal agencies, known as Duplication of
Programs, is examined with appropriate consideration of opportunities for federal agencies to
successfully coordinate to fund these project types from more than one federal program.
Link to Innovative Drought and Flood Mitigation Projects
Environmental & Historic Preservation Guidance for Grant Applications
A condition of HMA grants is the requirement to comply with all applicable environmental and historic
preservation laws and regulations. Consequently, all HMA grants must undergo an environmental
planning and historic preservation (EHP) review. This process ensures that federal grant monies are
used in a manner consistent with federal laws pertaining to the environment and historic preservation,
as well as consideration of the effects to, and protection and enhancement of, natural and cultural
resources.
This broad EHP review considers a wide variety of natural and cultural resources including floodplains,
wetlands, archeological sites, historic structures, protected coastal areas, endangered and threatened
species, critical wildlife habitats, soils, clean air and water and children, minority and low-income
populations.
The integrity of our natural and historic landscape is important to us all, and steps taken to strengthen
or rebuild communities can have long-term environmental and cultural impacts. To ensure proper
stewardship of historic properties and the environment, there are more than 30 federal regulations,
directives, and legal mandates — in addition to several state laws and codes — in place to protect these
resources.
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Link to Environmental & Historic Preservation Grant Guidance.
319 Grant Program Overview
The 1987 amendments to the Clean Water Act (CWA)
established the Section 319 Nonpoint Source
Management Program Section 319 addresses the need for
greater federal leadership to help focus state and local
nonpoint source efforts. Under Section 319, states,
territories and tribes receive grant money that supports a
wide variety of activities including technical assistance,
financial assistance, education, training, technology
transfer, demonstration projects and monitoring to assess
the success of specific nonpoint source implementation
projects.

The Clean Water Act (CWA)

The Clean Water Act is the primary
federal law that regulates discharges of
pollutants into the waters of the United
States and regulates the quality
standards for surface waters.
The National Pollution Discharge
Elimination System (NPDES) program
regulates pollution from point-sources,
such as industrial facilities, municipal
governments (particularly sewage
treatment plants), and some agricultural
facilities, such as animal feedlots.

Clean Water Act Section 319(h) funds are
provided only to designated state and tribal
agencies to implement their approved nonpoint
source management programs. Each year, EPA
awards Section 319(h) funds to states in accordance with
a state-by-state allocation formula that EPA has
developed in consultation with the states. Section 319(h) funding decisions are made by the states.
States submit their proposed funding plans to EPA. If a state’s funding plan is consistent with grant
eligibility requirements and procedures, EPA then awards the funds to the state.

For more information, link to EPA’s website https://www.epa.gov/nps/319-grant-program-states-andterritories.
Kentucky 319 Grant Process
Within the Kentucky 319 grant program, funds may be used to demonstrate innovative best
management practices (BMPs), support education and outreach programs, develop
Watershed Based Plans, and to implement Watershed Based Plans. Funds can be used to
pay for 60 percent of the total cost for each project; a 40 percent nonfederal match is
required.
Learn more about the 319 Grant Program.
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The Clean Water State Revolving Fund (CWSRF)
The State Revolving Fund (SRF) is a national
program by which EPA provides funding to states
to further the goals of the Safe Drinking Water
Act and the Clean Water Act (CWA).
Kentucky’s SRF program is jointly administered
by the Kentucky Infrastructure Authority (KIA)
and the DOW. The Clean Water State Revolving
Fund (CWSRF) program provides communities
low-cost financing for a wide range of water quality
infrastructure projects.

Clean Water and Drinking Water State
Revolving Fund (SRF
This presentation will give a brief history of
the SRF for context and insight into the
typical projects that are funded and how
DOW prioritizes those projects for funding.
You’ll learn about the calendar and process
of funding, and tie in leveraging mitigation
funds.
Link to Clean Water and Drinking Water
State Revolving Fund – Jory Becker

The CWSRF, referred to as Fund A, is a 20 or 30-year loan program for planning, design and construction
of wastewater infrastructure projects, storm water projects and nonpoint source projects. Fund A also
provides assistance to small communities in financing the preliminary costs prior to construction,
commonly referred to as a Planning and Design loan. It is a 5-year loan for planning, design, and
sanitary sewer evaluation study (SSES) and may be rolled into a subsequent construction loan.
CWSRFs fund a wide range of water infrastructure projects. The following example NBS project may be
eligible to receive CWSRF assistance:
•
•
•

•
•

•
•

Nonpoint source - Assistance to any public, private, or nonprofit entity for the implementation a
state nonpoint source pollution management program, established under CWA section 319.
National estuary program projects - Assistance to any public, private, or nonprofit entity for the
development and implementation of a conservation and management plan.
Decentralized wastewater treatment systems - Assistance to any public, private, or nonprofit
entity for the construction, repair, or replacement of decentralized wastewater treatment systems
that treat municipal wastewater or domestic sewage.
Stormwater - Assistance to any public, private, or nonprofit entity for measures to manage,
reduce, treat, or recapture stormwater or subsurface drainage water.
Water conservation, efficiency, and reuse - Assistance to any municipality or inter-municipal,
interstate, or state agency for measures to reduce the demand for publicly owned treatment
works capacity through water conservation, efficiency, or reuse.
Watershed pilot projects - Assistance to any public, private, or nonprofit entity for the
development and implementation of watershed projects meeting the criteria in CWA section 122.
Water reuse - Assistance to any public, private, or nonprofit entity for projects for reusing or
recycling wastewater, stormwater, or subsurface drainage water.

To be considered eligible to receive a CWSRF loan, a project must be identified on Kentucky’s annual
Clean Water Intended Use Plan/Project Priority List (IUP/PPL), which is prepared each spring by the
Division of Water’s Water Infrastructure Branch (WIB) and published by the Kentucky Infrastructure
Authority (KIA).
Link to Clean Water State Revolving Fund.
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NRCS Flood Mitigation Funding and Guidance
NRCS offers voluntary programs to eligible landowners and agricultural producers to provide financial
and technical assistance to help manage natural resources in a sustainable manner. Through these
programs the agency approves contracts to provide
NRCS – Do We Only Help Farmers? (How
financial assistance to help plan and implement
NRCS Can Assist with Water Quality and
conservation practices that address natural resource
Quantity Issues)
concerns or opportunities to help save energy, improve
This presentation is a brief overview of
soil, water, plant, air, and related resources on agricultural
various NRCS programs and opportunities
lands and non-industrial private forest land.
Emergency Watershed Protection
(EWP) Program safeguards lives and property from floods,
drought, and the products of erosion on any watershed
whenever fire, flood or any other natural occurrence is
causing or has caused a sudden impairment of the
watershed.

that can assist local communities and private
land owners with water quality and quantity
problems. The presentation provides a highlevel discussion of NRCS programs.

Link to NRCS – Do We Only Help Farmers –
How NRCS Can Assist with Water Quality and
Quantity Issues – Sonya Keith

Watershed and Flood Prevention Operations (WFPO) Program provides technical and financial
assistance to entities of State and local governments and Tribes (project sponsors) for planning and
installing watershed projects.
Watershed Rehabilitation Program (REHAB) offers financial and technical assistance to rehabilitate
dams constructed through NRCS Watershed Programs. This program extends the service life of dams to
meet applicable safety and performance standards or decommission the dams so they longer pose a
threat to life and property.
Link to https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/
Link to https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/landscape/
CDBG: Community Development Block Grant Programs
The Community Development Block Grant (CDBG) Program provides annual grants on
a formula basis to states, cities, and counties to develop viable urban communities by
providing decent housing and a suitable living environment, and by expanding
economic opportunities, principally for low- and moderate-income persons.
U.S. Department of Housing and Urban Development (HUD) grantees receive
funding from HUD to support HUD’s mission to create strong, sustainable,
inclusive communities and quality affordable homes for all. HUD grantees include
state and local governments, non-profit and for-profit organizations, public housing authorities, and
tribal entities. Learn more about the work and community impact of HUD grantees’ work building
affordable housing, creating jobs, building infrastructure, planning for disasters and disaster recovery,
and providing supportive services.
Learn More, link to HUD’s Grantee Project Descriptions.
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HUD Community Resilience Toolkit
The HUD Community Resilience Toolkit is a user-friendly guide to help
recipients of HUD Community Planning and Development (CPD) funds identify
opportunities to use their CPD dollars to mitigate the impacts of natural
related hazards. The toolkit is divided into 6 separate sections, each related to
a specific natural hazard. Each section provides an overview of the natural
hazard as well as suggestions for different mitigation techniques that are
eligible under different CPD programs. Additionally, the toolkit has a financing
section with other funding opportunities for resilience projects. The toolkit is
easy to use and will help recipients of CPD funds learn how current and future
natural hazard risks may impact their community and actions they can take to
reduce those risks.
Link to the HUD Community Resilience Toolkit (hudexchange.info)
State Flood Control Matching Grant Program
The Flood Control Match Program is administered by the Department for Local Government
(DLG), Office of Federal Grants. The program uses state bond funds as grants to help local
communities meet cost-share match requirements associated with projects funded by federal
sponsors.
Cities, counties, special districts and ADDs are eligible for
grants. The application for these funds is accepted yearround. There is no maximum grant amount, but the request
must be within reason based on the scope of the project
and committed funds by additional agencies.
A local match is required. The state flood control funds are
used to assist local communities (grantees) with the
required local match funds. DLG will assist in funding the
local match requirement by a rational percentage of federal
funds allocated for the total project amount.

Department of Local Government (DLG) Flood
Control Match Fund
This presentation provides: Purpose of the
Program; Types of Projects; Eligible Applicants;
Matching Guidelines; and Application Process.
Link to Department of Local Government
(DLG) Flood Control Match Fund – Aaron Jones

Types of Projects
Structural
- Relocation or demolition of public property in Flood Prone Areas
- Construction, reconstruction or demolition of floodwalls, floodgates, levees, small dams
- Elevation of structures located in flood plains
- Debris removal from creeks and small rivers
- Floodwater diversion and storage
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Non-Structural
- Acquisition of public property in flood prone areas
- Flood Inundation Mapping
- Elevation Studies
- Stream Flow Gauges
Learn more link to the State Flood Control Matching Grant Program.
Additional Resources
•

The EPA hosts a Green Infrastructure Webcast Series that supports implementation of naturebased solutions. The Green Infrastructure website also provides a significant number of valuable
resources.

•

The EPA produced “Green Infrastructure in Parks: A Guide to Collaboration,
Funding and Community Engagement” to encourage partnerships between park
and stormwater agencies to promote the use of green infrastructure on park
lands. Green infrastructure can help to maximize the environmental, economic,
and social benefits of parks. By building strong partnerships, agencies can improve
park lands and access to parks, better manage stormwater, increase community
resiliency to shifting weather patterns, and provide funding to implement and
maintain park enhancements that benefit the community.

•

TNC published Promoting Nature-Based Hazard Mitigation Through FEMA
Grants which is guidance document intended for stakeholders pursuing FEMA
HMA grants for nature-based solutions to mitigate risks associated with
flooding and wildfire. An approved mitigation plan is a requirement to apply
for and/or receive certain FEMA assistance.

Promoting Nature-Based Hazard
Mitigation through FEMA Mitigation
Grants & Tools
The presentation will walk through the
major components of the recently released
guidebook “Promoting Nature-Based
Hazard Mitigation Through FEMA
Mitigation Grants” with a particular focus
on (1) maximizing and capturing benefits
and (2) making a project stand out in a
crowded field.
Link to Promoting Nature-Based Hazard
Mitigation through FEMA Mitigation Grants
& Tools – Nate Woiwode
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Ways to Integrate Nature Based Solutions as Mitigation Alternatives in Local
Hazard Mitigation Plans
Participating in the mitigation plan update process provides
exposure to green infrastructure approaches and practices
and their benefits. Stakeholders and communities are
encouraged to take advantage of hazard mitigation guides
and tools provided by FEMA along with tools provided by
EPA and other organizations to better understand the
potential to integrate green infrastructure in planning
efforts. It is important to note that the mitigation strategy
does not need to include all the specific sites where green
infrastructure might be installed. While identifying specific
actions at specific sites can illustrate the intent of a
strategy, planners are not expected to know every site
where green infrastructure might be installed in their local
area. It is more important for the mitigation strategy to
include green infrastructure in goals, outline how specific
actions will be determined, and provide examples of those
actions.

Planning Related Activities - Ways to
Integrate Green Infrastructure (GI) and Low
Impact Development (LID) as Mitigation
Alternatives in Local Hazard Mitigation Plans
The presentation will provide a brief
overview of FEMA’s Hazard Mitigation Grant
programs and examples of recent HMAfunded projects that included Nature Based
Solutions.
Link to Planning Related Activities- Ways to
Integrate Green Infrastructure and Low
Impact Development as Mitigation
Alternatives in Local Hazard Mitigation Plans
– Nick Grinstead

Also, NBS strategies might not all focus on direct construction of green infrastructure practices. The
plan might also include strategies related to the adoption of ordinances, education and outreach, or
partnership programs to increase the awareness and adoption of NBS initiatives. Green infrastructure
projects will likely be identified as potential subset of many other flood risk reduction efforts that are
identified in the plan.
Ways to integrate NBS into community initiatives include:
•

•
•

Update and integrate land use plans, non-point source management plans, and watershed plans
with hazard mitigation plans.
Amend existing policies, regulations, and budgets or create new ones to help achieve the
communities flood resilience goals.
Conserve land and discourage development in vulnerable areas.

Planning Process for Nature-Based Mitigation Solutions
Incorporating NBS projects into hazard mitigation planning is not difficult. In fact, federal guidelines
outlining mitigation plan requirements strongly advocate those projects beyond those traditionally
funded by FEMA be included in the plan to address vulnerabilities.
Communities should integrate mitigation considerations into their other plans, and include measures
suggested by the other plans in the hazard mitigation document. For example, a community’s
comprehensive development, economic development and land use plans are applicable for integration.
Other documents that focus on watershed protection and stormwater management plans may also
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apply. It is important to look for points of integration across the state and regional-level plans as well as
local-level plans.
Other organizations may be interested in establishing wildlife habitat or protecting stream health.
Green infrastructure can accomplish multiple goals. The same green infrastructure project that helps
mitigate flooding might also protect water quality and provide habitat. This increases the likelihood that
communities will be able to fund these projects. Communities have the opportunity to demonstrate
responsible fiscal stewardship by choosing solutions that address multiple issues.
Plan alignment helps community leaders identify opportunities to reduce cost and deliver multiple
benefits from all planned projects in their community. For instance, planned road repaving or
realignment projects may provide the opportunity to install green infrastructure within the public rightof-way. Utility or sewer upgrades may offer similar opportunities. The cost savings of adding green
infrastructure to other planned infrastructure projects can be considerable when compared to installing
green infrastructure as a stand-alone project. The key lesson is identifying those projects and
opportunities early in the planning process.
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Nature-based Solutions Project Team
Carey Johnson
Director, Division of Water
Department for Environmental Protection
Kentucky Energy and Environment Cabinet
300 Sower Blvd., Frankfort, KY 40601
(502) 782-6990
carey.johnson@ky.gov
William A. Drew Parker, CFM, GISP
Geospatial Resilience and Recovery Coordinator
U.S. EPA - Region 4
Geographer | Safe Drinking Water Branch | Groundwater, UIC, GIS Section
61 Forsyth St SW, Atlanta, GA 30303
404.562.9778
parker.william@epa.gov
Mara Lindsley
Watershed Coordinator
Watershed Restoration and Technical Assistance Section
U.S. EPA Region 4
Water Division
61 Forsyth St SW, Atlanta, GA 30303
404-562-9296
Lindsley.Mara@epa.gov
Pamela Moore
Executive Director
Kentucky Association of Mitigation Managers (KAMM)
1840 Gresham Rd, Louisville, KY 40205
502 415-0093
moorekamm@gmail.com

Perry Thomas, Ph.D.
Salt River Basin Coordinator
Kentucky Division of Water
300 Sower Blvd., Frankfort, KY 40601
502.706.1661
perryt@ky.gov

Mahtaab Bagherzadeh, MSc
Licking River Basin Coordinator
Kentucky Division of Water
300 Sower Blvd., Frankfort, KY 40601
Watershed Management Branch / Nonpoint Source & Basin Team Section
(502) 782-1320
Mahtaab.bagherzadeh@ky.gov
Shelly Morris
Director of Floodplain Strategies
The Nature Conservancy
Kentucky Chapter
1646 Kentucky Avenue, Paducah, KY 42003
(270) 748-0259
mmorris@tnc.org
Heather Majors
Director of External Affairs
The Nature Conservancy
114 Woodland Avenue, Lexington, Kentucky 40502
heather.majors@TNC.ORG
Esther White, MPA
Project Grants Manager
UK Hazard Mitigation Grant Program, Martin School
316 Bowman Hall, Lexington KY 40506-0059
859-257-9248
eewhit3@email.uky.edu

Nature Based Solutions Stakeholders
1.1 Identify Stakeholders
Agency or Entity
Land use planning

Contact

Contact Info
•
•

ukcodinfo@uky.edu
ufi@uky.edu

•

Bullitt County Emergency Management Deputy
Director, Justin Warren - jwarren@bcemaky.com
City of Prestonsburg Emergency Manager, John
Hunt - johnm.hunt@suddenlink.net
City of Campton Emergency Management Director,
Marcus Stephens - wolfecoema@gmail.com
KEMA
Campbell County Office of Emergency
Management - wturner@campbellcountyky.gov

UK College of Design - Urban &
Environmental Design
Urban Forest Initiative (UFI)

Emergency management

•
KYEM Project Staff – Nick
Grinstead, Geni Jo Brawner and
Esther White

•
•
•

Economic development/tourism

Community and Economic
Development Initiative of Kentucky
(CEDIK)

Sarah Frank Bowker,
Communications Director - sarah.frank@uky.edu
•

Geographic information
systems

•

Area Development Districts
(ADDs)

1

Commonwealth Office of Technology – Kent
Anness - Kent.Anness@ky.gov
DOW GIS – Jo Blanset - jo.blanset@ky.gov
akennedy@btadd.com
bill.mitchell@nkadd.org
blakeedge@gradd.com
darryl@lcadd.org
dduttlinger@bgadd.org
don@lcadd.org
doug.wilson@ky.gov
dougp@fivco.org
drew.benningfield@bradd.org
edwebb850@gmail.com
emily.hathcock@bradd.org
entchair@uky.edu
eric.sexton@bradd.org
eric@fivco.org
erin.shillington@ky.usda.gov
evolven@aol.com
forestry.department@uky.edu
forestry.extension@uky.edu
franklin.robinson@uky.edu
gary.mathis@carrollcountyky.com
gbeck@carrolltonky.net
gevans@bgadd.org
ginaboaz@gradd.com
hlewis@ky.usda.gov
info@bggreensource.org
info@floracliff.org
jacob.barker@bradd.org
jacob@fivco.org
james.roe@ky.gov
jamesw@bgadd.org
jamie.pinson@Bigsandy.org
Jansen.Cunningham@ky.usda.gov

Nature Based Solutions Stakeholders
Agency or Entity

Contact

Contact Info
jared.nelson@ky.gov
jarrett.haley@kipda.org
jcook@bgadd.org
jdmay@LTADD.org
jdshake@gradd.com
jennifer@kradd.org
jenniferalvey@gradd.com
jeremy.buchanan@purchaseadd.org
jessicab@cvadd.org
jessiehoward@gradd.com
jkyle@carrollcountygov.us
jocelynr.gross@ky.gov
joe.jacobs@bigsandy.org
john.nelson@ky.nacdnet.net
johnj@kradd.org
johnmgoodin@gmail.com
josh@ltadd.org
judyh@lcadd.org
Justin.Carter@kipda.org
k.mefford@twc.com
katie@ltadd.org
kaycee.bunch@bradd.org
kdodge@btadd.com
kelly@fivco.org
kford@bradd.org
kimwells@gradd.com
kleverenz@bgadd.org
kpeterson@bradd.org
kriney@daviessky.org
kristin.scott@nkadd.org
kristin.scott@nkadd.org
kwells@btadd.com
kyle.cunningham@ky.gov
lauren.obrien@nkadd.org
lisa.cooper@nkadd.org
llacy@bgadd.org
lpenick@ccmhosp.com
Lrieske@uky.edu
marthur@uky.edu
martina@lcadd.org
matt@fivco.org
matthew.cooper@ky.gov
meaton-thomas@kcadd.org
megan@kradd.org
meghan.sandfoss@nkadd.org
Melissa.Cansler@bgky.org
melody.goodwin@ky.gov
mhardy@btadd.com
michael.waddell@nkadd.org
michelle@kradd.org
Mit.kyem2@ky-em.org
Mit.kyem3@ky-em.org
molly.davis1@uky.edu
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Nature Based Solutions Stakeholders
Agency or Entity

Contact

Contact Info
mpatrick@cvadd.org
mrobinson@ltadd.org
mskaggs@LTADD.org
myrna@fivco.org
nate.heisler@bradd.org
neal@lcadd.org
Nick.Cook@bgky.org
nwilliamson@uky.edu
olivia.ranseen@kipda.org
pendletoncountyjudgeexec@gmail.com
pubwks@outlook.com
purchaseadd@purchaseadd.org
radams@carrolltonky.net
rebecca.mcculley@uky.edu
robin.purvis@ky.gov
russ@ecogro.net
sclements@btadd.com
seedleafinfo@gmail.com
shana@kradd.org
shana@kradd.org
shane.tedder@uky.edu
shanen@bgadd.org
sherry@fivco.org
skylerstewart@gradd.com
stephanie.king@nkadd.org
t.crutcher@dowcorning.com
taylorburchett@gradd.com
theresepayne@gradd.com
timsch@cvadd.org
tomlovett@gradd.com
Tresine.Logsdon@Fayette.KYschools.us
troach@cuky.us
tunderwood@btadd.com
twilder@kcadd.org
UKLA@uky.edu
ukstudentsustainabilitycouncil@gmail.com
vicki@fivco.org
wchesnut@cvadd.org
will@fivco.org
wnapier@cvadd.org
Taylor Duncan – Olive Hill -t.duncan@cityofolivehill.com
CAAK
• President – Frank
Wallace: fwallace@madisonvillegov.com
• Vice President – Bob Carpenter: bobc@lexingtonky.gov
• Secretary/Treasurer – Brian Sims: bsims@pdskc.org
• Immediate Past President – Robert
Kirchdorfer: robert.kirchdorfer@louisvilleky.go
• Executive Assistant – George
Mann: gmann9267@outlook.com
• Steve Coleman: steve.coleman@bgky.org
Alvaro Polanco: apolanco@lexingtonky.gov
• Dale Spicer: cdale.spicer@ky.gov

Building code enforcement

•
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Nature Based Solutions Stakeholders
Agency or Entity

Contact

Contact Info
•
•
•
•

Les Fugate: lfugate@paducahky.gov
Joe Parsons: jparsons893@gmail.com
Gary Muller: gmuller@frankfort.ky.gov
David Arnett: david.arnett@louisvilleky.gov

Department Of Housing, Buildings and Construction
• Gary Feck (Director) - gary.feck@ky.gov
• Mandy Hayden (Field Operations) mandy.hayden@ky.gov
• Wendy Davis (Supervisor) -wendy.davis@ky.gov
• Angela Wilkins - angela.wilkins@ky.gov
• Darletha Clark -darletha.clark@ky.gov
• Shelby Rutledge - shelby.rutledge@ky.gov
• Bobby Carpenter, KYEM robert.d.carpenter106.nfg@mail.mil
• City of Perryville Fire Chief, Anthony Young perryvillefire@bellsouth.net

Fire departments/districts

•
•

Floodplain management

Alex VanPelt - alex.vanpelt@ky.gov
Rodney Fouch (Morehead FP Coor., Building
Inspector): rfouch@morehead-ky.gov

Parks and recreation

Rhonda Ritzi (Recreation Programs Coordinator Kenton
County Parks & Recreation):
rhonda.ritzi@KENTONCOUNTY.ORG

Public information office

EEC PIO – John Mura -John.Mura@ky.gov
Exec. Dir. Kentucky Nature Preserves:
Zeb.Weese@ky.gov
• KSA (Dave Herndon) dave.herndon@hopkinsvilleky.us
• DOW (Lucas Hanks) - Lucas.hanks@ky.gov

Natural and cultural resources
Stormwater management

Leslie Kennedy, Grants – KYTC –
Leslie.Kennedy@ky.gov

Transportation
•

City of Silver Grove, Community and Economic
Development Director, Robert Yoder rjyoder@fuse.net
KY Cabinet for Econ. Development – Deputy
Commissioner
Department for Business Development Kristina
Slattery - Kristina.Slattery@ky.gov

•

Economic development

CFHS – Dept. for Public Health - Office of Marketing &
Public Affairs
• Brandon.Mattingly@ky.gov
• DHamilton@ky.gov

Health and social services

•

Solid waste management

Perry County Fiscal Court, Kevin Vermillion, Solid
Waste Coordinator - vermilk@yahoo.com

Whitesburg, KY - Grantee organization - Appalshop
Inc., Marley Greene - marley@appalshop.org

Other local agencies that may
have astake in resilience
Leadership and Decision Makers
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Nature Based Solutions Stakeholders
Agency or Entity

Contact

Contact Info
•

City and/or County planning
commission

•

Andrea Pompeii Lacy (City of Paris):
alacy@paris.ky.gov
John Stanton (Director of External Affairs, Kenton
Co Fiscal Court):
John.Stanton@KENTONCOUNTY.ORG

Local Experts
Tanner Yess (Co-Director of Groundwork Ohio River
Valley): tyess@groundworkorv.org

Social justice groups
Environmental groups

•
•
•
•
•

Colleges & Universities

•
•
•

Kentucky Natural Lands Trust
gabernathy@knlt.org
donna@knlt.org
placy@knlt.org
derrick@knlt.org
Steve Higgins (UK Coop Ext., Eden Shale Farm):
shiggins@uky.edu
Amanda Gumbert (UK Coop Ext, Ag Water Quality
Specialist): Amanda.gumbert@uky.edu
Brad Lee (UK, Extension Professor):
brad.lee@uky.edu
Lindell Ormsbee (Director of Kentucky Water
Resources Research Institute):
lindell.ormsbee@uky.edu

Special Districts and Authorities
•
•
•

Utility districts

•
•

Parks districts

•

•

Public and private schools

•

Public and private hospitals
Non-Governmental Organizations
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Brooke Shireman (SD1): bshireman@sd1.org
MSD – Lori Rafferty: lori.rafferty@louisvillemsd.org
Phil Adkins (Morehead Plant Utility Board, Water
Treatment Plant Superintendent):
padkins@mupb.com
Shannon Elam (Morgan Co Water District, General
Manager): mcwdshannon@gmail.com
Paris-Bourbon County Joint Parks & Recreation
Board – Mark Offutt, Chair - billsbank@aol.com
and markoffutt@att.net
Louisville Metro Parks & Recreation along with
Wilderness Louisville – Bennett Knox:
bennett.knox@louisvilleky.gov
Mason County High School (Science Teacher,
previously worked for ORSANCO, Yvonne Garrison:
yvonne.garrison@mason.kyschools.us)
University of Louisville Professor Mary BrydonMiller collaborates with teachers in the Jefferson
County Public Schools to support resilience
education: mary.brydon-miller@louisville.edu
• anthony.lorenzo@hcahealthcare.com;
• david.watson@adventhealth.com
• ccem@cchospital.org

Nature Based Solutions Stakeholders
Agency or Entity

Contact

Contact Info
•
•

Community-based
organizations
•

•
•
Conservation groups, watershed
groups

•
•

•

•

Private sector businesses,
economic
development entities,
or businessgroups

TNC
Nicole Clements (Watershed Coordinator for
Banklick Watershed Council): admin@banklick.org
Currys Fork Watershed – Rebecca Trueman rtrueman@oldhamcountyky.gov
Rich Cogen (Exec. Dir. for Ohio River Foundation):
rcogen@ohioriverfdn.org
Doug McLaren (President of Kentucky Woodland
Owners Association): dmclaren@uky.edu
Amy Sohner (Exec. Dir. Bluegrass Greensource):
amy@bggreensource.org
Lindsie Nicholas (Hinkston Creek/Dix River/Hanging
Fork WS Coordinator with BGGS):
lindsie@bggreensource.org
Lindsie Nicholas (Hinkston Creek/Dix River/Hanging
Fork WS Coordinator with BGGS):
lindsie@bggreensource.org
President, Friends of Walter Bradley Park – Gina
Morris gmoris@thirdrockconsultants.com

Bob Hawley (PE and Principal Scientist, Sustainable
Streams): Bob.Hawley@sustainablestreams.com
Ohio River Basin Alliance (ORBA)
ORSANCO • hmayfield@orsanco.org;
• hstone@orsanco.org
KY VOAD
• kyvoad@nvoad.org
• patrick.montague@teamrubiconusa.org
• nikki.salladay@redcross.org
• kristina@asphome.org
• jim.garrett3806@gmail.com
Kentucky Interfaith Power & Light, The Rev. Dawn
Cooley - director@kentuckyipl.org

Public-private partnerships or
collaboratives
Faith-based organizations

•
•
•
Associations

•

•

KEMA – Drew Chandler dchandler@woodfordem.com
KAMP –Drew Andrews - wjandr00@email.uky.edu
KWA – Ward Wilson (Exec. Dir.):
ward@kwalliance.org
Becky Thompson (Dir. of KY Beef Network,
Kentucky Cattlemen's Association):
bthompson@kycattle.org
President, Butler Lions Club, Falmouth hschack@fuse.net

State and Federal Partners
•
•

State water agency
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KDOW
Kentucky Department of Fish and Wildlife
Resources – Stream Mitigation Team
tom.vanarsdall@ky.gov Tom Van Arsdall

Nature Based Solutions Stakeholders
Agency or Entity

Contact

Contact Info

FEMA Region IV

kristen.martinenza@fema.dhs.gov

NOAA / NWS

•
•

mary.lamm@noaa.gov
andrea.schoettmer@noaa.gov

•

Sonya Keith (Assistant State Conservationist –
Partnership Coordinator NRCS):
sonya.keith@usda.gov
Cliff Drouet (Appalachian Regional Reforestation
Initiative): cdrouet@osmre.gov
Curtis Rosser (Mason County Conservation
District): kirbyrosser@yahoo.com
Urban Agriculture Conservationist – Louisville TBA

USDA
NPS
HUD

•

USACE, etc.

•
•

USACE
• Brandon Brummett brandon.r.brummett@usace.army.mil
• Laura Mattingly Laura.L.Mattingly@usace.army.mil
• Rachel.N.Byrd@usace.army.mil
• Paul.A.Deatrick@usace.army.mil
• Dan.Vogler@usace.army.mil
• Michael.H.Borchers@usace.army.mil

1.2 Planning Documents
Planning Document Title

URL

Notes

County or Regional Level
Watershed Management Plan

KDOW-Dale Booth- Dale.booth@ky.gov

Drought Response Plan

KDOW- Bill Caldwell bill.caldwell@ky.gov

Karst/Sinkholes

KGS- Matt Crawford mcrawford@uky.edu

Regional/County/City Level
Hazard Mitigation Plan

Local ADDs and Louisville and Lexington

Floodplain Management Plan

CRS and CRS communities, Christina GrovesChristina.Groves@verisk.com

State Level
State Comprehensive Outdoor
Recreation Plan (SCORP)

https://kydlgweb.ky.gov/FederalGrants/16
_LWCF.cfm

Jessica Hill, Federal Program Specialist,
Recreation Trails Program, Kentucky
Department for Local Government
KYEM and UK Martin School

State Hazard Mitigation Plan
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Appendix B:
2021 NBS Summer Four Webinar Series: Into the Green
Overview
Webinar Topics and Dates
10:00 am – Noon (EST)
•

Webinar 1: Who we are. Why NBS?

- July 13

•

Webinar 2: What is NBS. Examples

- July 20

•

Webinar 3: How – Examples and Tools

- July 27

•

Webinar 4: Funding and Resources

- August 3

Follow the links to the presentations

Webinar # 1 Presentations
Who we are? Why NBS?
Link to – July 13 21 Nature Based Solutions Webinar Agenda
Nature-based Solution (NBS) Project Team Introductions and Infusing Nature Based Solutions into
Hazard Mitigation Plans – KY Overview – Carey Johnson
•

Infusing Nature Based Solutions Into Hazard Mitigation Plans – KY Overview

Kentucky Disaster Declarations and Deadlines For Grant Submission – Nick Grinstead
•

Kentucky Disaster Declarations and Deadlines for Grant Submission – Nick Grinstead

Our Changing World – the New Normals of KY Weather and Climate – Joe Sullivan
•

Our Changing World – the New Normals of KY Weather and Climate – Joe Sullivan

Webinar #1 Resources Handout
Link to Building Community Resilience with Nature-Based Solutions: A Guide for Local Communities
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Webinar # 2 Presentations
What is NBS? Examples
Link to July 20 21 Nature Based Solutions Webinar Agenda
Nature-based Solution/ Green Infrastructure – Brooke Shireman
This presentation provides an overview of nature-based solutions that manage both stormwater quality
and quantity with examples from across the commonwealth.
•

Nature-based Solution Green Infrastructure – Brooke Shireman

Leveraging Intersections: Integrating Watershed Management & Hazard Mitigation Planning to Combat
Climate Change – Mahtaab Bagherzadeh
Aligning diverse yet related management programs can be difficult for agencies where different legal
mandates, programs, and work cultures can prevent obvious collaboration; however, plan integration
can help to build efficiencies, improve hazard response, and reduce risks from natural and other
disasters (e.g., flooding, drought, etc.). A compelling vehicle of integration that targets the
interrelatedness of natural hazards and water resource management is nature-based
solutions. Beginning with common ground shared by watershed managers and hazard mitigation
planners, this presentation will explore how dovetailing watershed management planning and hazard
mitigation planning can build climate resilience in Kentucky’s communities. Link to the presentation.
•

Leveraging Intersections Integrating Watershed Management and Hazard Mitigation Planning to
Combat Climate Change – Mahtaab Bagherzadeh

Kentucky Nature-based Solutions Story Map – Perry Thomas
Together, KAMM, DOW, and other partners across the Commonwealth envision a Story Map
highlighting the broad spectrum of best management practices that fit under the umbrella of naturebased solutions. Our crowd-sourced Story Map illustrates different scales of solutions across rural,
suburban, and urban areas. Initial examples include collaborations among multiple organizations and
demonstrate resulting synergies. We invite webinar participants to contribute additional examples as
we continue to build the Kentucky Nature-based Solutions Story Map.
•
•

Kentucky Nature-based Solutions Story Map – Perry Thomas
Updated Story Map:
https://www.arcgis.com/apps/Shortlist/index.html?appid=bd78c93f73964c5298ff0dc9af28e008
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Agriculture Water Quality Plans – Amanda Gumbert
All KY landowners farming 10+ acres are required by law to develop and implement a Kentucky
Agriculture Water Quality Plan (AWQP) for their farms. An AWQP is a set of best management practices
designed to protect water quality on the farm as well as support agricultural production.
•

Agriculture Water Quality Plans - Amanda Gumbert

NRCS – Do We Only Help Farmers? (How NRCS Can Assist with Water Quality and Quantity Issues) –
Sonya Keith
This presentation is a brief overview of various NRCS programs and opportunities that can assist local
communities and private land owners with water quality and quantity problems. Sonya will provide a
high-level discussion of NRCS programs: Watershed and Flood Prevention Operations, Emergency
Watershed Protection, Regional Conservation Partnership, and Landscape Initiatives.
•

NRCS – Do We Only Help Farmers – How NRCS Can Assist with Water Quality and Quantity
Issues – Sonya Keith

TNC Floodplain Tool – Shelly Morris
The Nature Conservancy – Floodplain Tool: A brief overview of TNCs floodplain conservation priorities in
Kentucky, and how they are evolving to address flood risk resiliency. Also, an introduction to TNC’s
Mississippi River Basin Floodplain Prioritization Tool and the opportunity to collaborate and adapt this
tool specifically for Kentucky.
•

TNC Floodplain Tool – Shelly Morris

Webinar #2 Resources Handout
•

KAMM Nature-based Solutions Webinar Resources – July 20

Webinar # 3 Presentations
How – Examples and Tools
Link to July 27 21 Nature Based Solutions Webinar Agenda
Kentucky Green Infrastructure and Open Space Analysis Silver Jackets project – Laura Mattingly and
Rachel Byrd
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The Commonwealth of Kentucky has seen an increase in flooding, and development related flooding
across the state. The Kentucky Green Infrastructure and Open Space Analysis Silver Jackets project will
create a geospatial suitability model to analyze existing data to prioritize areas within the state in which
open space and green infrastructure would be most suited. This presentation will include an overview
of the model development and what resources that will be made available once the project is complete.
•

Kentucky Green Infrastructure and Open Space Analysis Silver Jackets project – Laura Mattingly
and Rachel Bryd

U.S. EPA National Stormwater Calculator (SWC) – Jason Bernagros
EPA’s National Stormwater Calculator (SWC) is a software application tool that estimates the annual
amount of rainwater and frequency of runoff from a specific site using green infrastructure as low
impact development controls. This presentation will provide an overview of the tool and its analytic
potential. The SWC is designed for use by anyone interested in reducing runoff from a property,
including site developers, landscape architects, urban planners, and homeowners.
•

U.S. EPA National Stormwater Calculator – Jason Bernagros

Community-enabled Lifecycle Analysis of Stormwater Infrastructure Costs (CLASIC): Tool Functionality
and Case Studies – Harry Zhang and Sybil Sharvelle
CLASIC is an online tool that utilizes a life cycle cost framework to support feasibility and planning of
stormwater infrastructure at a municipality or watershed scale. The CLASIC tool can help stormwater
professionals, community planners, and local decision makers understand and weigh the estimated
costs, reductions in runoff and pollutant loads, and co-benefits of various planning scenarios as they
consider stormwater management projects, including under future climate scenarios
•

Community-enabled Lifecycle Analysis of Stormwater Infrastructure Costs (CLASIC) Tool
Functionality and Case Studies – Harry Zhang

•

Community-enabled Lifecycle Analysis of Stormwater Infrastructure Costs (CLASIC) Tool
Functionality and Case Studies – Sybil Sharvelle

NBS Benefits Explorer - a new tool from The Nature Conservancy (TNC) – Gregg Brill
Introducing the NBS Benefits Explorer, an interactive tools for those looking to identify and account for
the benefits from NBS investments. This tool helps build the business case for NBS.
•

NBS Benefits Explorer -a new tool from The Nature Conservancy
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Promoting Nature-Based Hazard Mitigation through FEMA Mitigation Grants & Tools – Nate Woiwode
The presentation will walk through the major components of the recently released guidebook
“Promoting Nature-Based Hazard Mitigation Through FEMA Mitigation Grants” with a particular focus
on (1) maximizing and capturing benefits and (2) making a project stand out in a crowded field.
•

Promoting Nature-Based Hazard Mitigation through FEMA Mitigation Grants & Tools – Nate
Woiwode

Floodplain Wetlands – Bob Hawley
The mission to provide leading science, service, and solutions in the field of rivers/watersheds using an
advanced interdisciplinary academic foundation and guided by sustainable principles with the belief that
truly long-term solutions to river-system problems must be rooted in a natural, process-based
framework.
•

Floodplain Wetlands – Bob Hawley

Webinar #3 Resources Handout
•

KAMM Nature-based Solutions Webinar Resources – July 27

Webinar #4 Presentations
Funding and Resources
Link to August 3 Nature Based Solutions Webinar Agenda
Planning Related Activities- Ways to Integrate Green Infrastructure (GI) and Low Impact Development
(LID) as Mitigation Alternatives in Local Hazard Mitigation Plans – Nick Grinstead
The presentation will provide a brief overview of FEMA’s Hazard Mitigation Grant programs and
examples of recent HMA-funded projects that included Nature Based Solutions.
•

Planning Related Activities- Ways to Integrate Green Infrastructure and Low Impact
Development as Mitigation Alternatives in Local Hazard Mitigation Plans – Nick Grinstead

Department of Local Government (DLG) Flood Control Match Fund – Aaron Jones
This presentation provides: Purpose of the Program; Types of Projects; Eligible Applicants; Matching
Guidelines; and Application Process.
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•

Department of Local Government (DLG) Flood Control Match Fund – Aaron Jones

Hazard Mitigation Assistance (HMA) Grant Programs – Esther White
The presentation will provide a brief overview of FEMA’s Hazard Mitigation Grant programs and
examples of recent HMA-funded projects that included Nature Based Solutions.
•

Hazard Mitigation Assistance (HMA) Grant Programs – Esther White

Clean Water and Drinking Water State Revolving Fund (SRF) – Jory Becker
This presentation will give a brief history of the SRF for context and insight into the typical projects that
are funded and how DOW prioritizes those projects for funding. You’ll learn about the calendar and
process of funding, and tie in leveraging mitigation funds.
•

Clean Water and Drinking Water State Revolving Fund – Jory Becker

Permitting & Regulations for NBS – Alex VanPelt
Floodplains are the areas deemed the most likely to flood, and successful Nature Based Solutions
requires going where the water is. In this presentation, you’ll learn the development requirements at
the federal, state, and local level for implementing NBS projects within the 1% chance floodplain.
•

Permitting and Regulations for NBS – Alex VanPelt

Community Engagement and Environmental Justice Considerations – Larry Taylor
This presentation provides the history of environmental justice and an overview of the department’s
processes to address environmental justice in Kentucky.
•

Community Engagement and Environmental Justice Considerations – Larry Taylor

NBS Webinar Recap – Drew Parker
•

NBS Webinar Recap.pptx

Appendix B

Page 6 of 6

Appendix C:
Green Infrastructure & Local Hazard Mitigation Planning Resources

FEMA - Local Mitigation Planning Handbook
•

https://www.fema.gov/media-library-data/20130726-1910-25045-9160/fema_local_
mitigation_handbook.pdf

A guide for Local Hazard Mitigation Planning.
FEMA – Local Mitigation Plan Review Guide & Plan Review Tool
•

https://www.fema.gov/media-library-data/20130726-1809-25045-7498/plan_review_
guide_final_9_30_11.pdf

A tool that communities can use to make sure their Local Hazard Mitigation Plan meets FEMA
requirements.
EPA’s Green Infrastructure Website
https://www.epa.gov/green-infrastructure
Provides a variety of information on planning, constructing, and maintaining green infrastructure.
EPA Green Infrastructure Wizard (GIWiz)
•

https://www.epa.gov/sustainability/giwiz

GIWiz is an interactive web application that connects communities to EPA green infrastructure tools and
resources. It provides access to tools and resources that can support and promote water management
and community planning decisions.
EPA National Stormwater Calculator
•

https://www.epa.gov/water-research/national-stormwater-calculator

A desktop application that estimates the annual amount of rainwater and frequency of runoff from a
specific site anywhere in the United States (including Puerto Rico). Estimates are based on local soil
conditions, land cover, and historical rainfall records.
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EPA Watershed Management Optimization Support Tool (WMOST)
•

https://www.epa.gov/exposure-assessment-models/ wmost

The WMOST serves as a public-domain, efficient, and user-friendly tool for local water resources
managers and planners to screen a wide range of potential water resources management options across
their watershed or jurisdiction for cost-effectiveness as well as environmental and economic
sustainability.
FEMA, Hazard Mitigation Planning
•

https://www.fema.gov/hazard-mitigation-planning

General website with extensive overview information on hazard mitigation and hazard mitigation
planning. Contains links to more specific information and guidance on mitigation planning and
considering/implementing mitigation projects.
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