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To Protect and Enhance Kentucky’s Environment

Infusing Nature Based Solutions
into Hazard Mitigation Plans

Carey Johnson, Director

Division of Water



What Are Nature Based Solutions?

• Mitigation solutions that are motivated 
and supported by nature and that may 
also offer environmental, economic, and 
social benefits, while increasing 
resilience. 

• 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 of these approaches, once 
implemented, ultimately perform the 
same ecosystem services as natural 
systems



Why Nature Based Solutions?

Floods, stormwater flooding, landslides and droughts pose 
risks to Kentucky communities

• High flows resulting from heavy rains, especially in urban areas can:

• Damage habitat, infrastructure, and property

• Cause or increase erosion

• Cause water pollution

• Stormwater runoff often contains:
• Trash

• Contaminants like bacteria and heavy metals

• NBS are particularly suited to mitigate urban natural hazards issues



Urban Flooding is an Issue
• National Academy of Sciences – Framing the 

Challenge of Urban Flooding in the United States
(2019)
• Most urban floods are too small to trigger federal 

resources
• Mainly managed at local level

• Stronger vertical and horizontal coordination is needed 
• Vertical (federal, state, and local)
• Horizontal

• Local agencies responsible for storm water systems, flood 
control, and removal of damaged property

• Federal agencies responsible for severe storm warnings, 
evacuation, community redevelopment, and flood 
mitigation



Nature Based Solutions – An epiphany

• Water quantity and water quality are inherently related

• NBS mimic the natural environment to slow, infiltrate and treat water, 
especially from urban stormwater flooding situations
• Also beneficial for reducing impacts of landslides and drought

• The Federal Emergency Management Agency (FEMA) is becoming 
aware of nature-based solutions as viable and preferred hazard 
mitigation solutions and has expressed a specific interest in funding 
them through Hazard Mitigation Assistance (HMA) grants.

• Opportunity to leverage EPA Non Point Source (NPS) 319(h) 
watershed plans to identify community/watershed specific actions
• Leverage community actions in local Hazard Mitigation Plans



The Plan

• Goal: Promote Nature Based Solutions as a mitigation 
strategy to address water quantity and water quality issues 
in the Commonwealth of Kentucky Hazard Mitigation Plan

• Mitigates: Flood, drought, landslide

• Leverages: flood risk assessment from CK-EHMP 2018, 
Kentucky Silver Jackets project being conducted by USACE –
Louisville, ongoing TNC NBS efforts and tools

• Identifies: NBS mitigation implementation strategies and 
resources

• Stakeholder engagement:  Conducted virtually in Summer 
2021



The NBS Story

• Who
• KY stakeholder group

• Group has specific expertise in Nature Based Solutions and/or 
hazard mitigation in Kentucky
• KAMM – Natural Hazards education and outreach non-profit 

• EPA – Non-Point Source program and grant/GIS tools expertise

• DOW – NFIP, Risk MAP, state risk assessment, non point source planning, 
river basin coordinators

• The Nature Conservancy – leading non-profit in natural climate solutions

• UK Martin School – State Enhanced Hazard Mitigation Plan Author, HMA 
project manager

• KYEM – overall mitigation lead in KY



The NBS Story

• Who
• USACE – Louisville:  Identify Nature Based Solutions (NBS) 

mitigation implementation strategies in Kentucky

• Work with targeted areas in KY to identify datasets to inform NBS 
mitigation implementation strategies

• Using statewide datasets, identify and map potential target areas 
where NBS as mitigation strategies may prove beneficial

• Datasets inclusive of nonpoint source and NRCS priority watershed 
planning areas, drinking water source protection areas, forest 
lands and geologically sensitive areas

• Develop: A tool that may be used to identify potential NBS 
implementation sites



The NBS Story

• Who
• The Nature Conservancy: Developed Floodplain Prioritization Tool 

(FP Tool) to identify critical opportunities for floodplain protection 
and restoration in the Mississippi River Basin. 

• The FP Tool is interactive, web-based and designed to help 
decision-makers—like federal, state and local governments, county 
planners, land trusts, and businesses—optimize their protection 
and restoration investments and minimize the impacts of 
development

• The tool allows stakeholders to make decisions related to water 
quality, wildlife habitat, flooding and other goals

• TNC has procured funding to expand the use of the KY-based tool



The NBS Story

• Why
• To mitigate flooding risks – mainly pluvial floods – To qualify for maximum 

resources, NBS mitigation project types (such as GI and LID) should be 
addressed in state and local hazard mitigation plans.  

• Co-benefits leverage EPA 319(h) watershed planning and FEMA hazard 
mitigation planning 
• Water quality and quantity

• GI and LID concepts are generally not mentioned as a mitigation alternative in 
hazard mitigation plans

• FEMA is recognizing nature-based solutions as viable and preferred hazard 
mitigation solutions and has expressed a specific interest in funding them 
through Hazard Mitigation Assistance (HMA) grants



The NBS Story

• How 
• Utilize hazard mitigation life cycle – issue identification, planning, potential 

solution identification, resource/funding identification, implementation, 
operations and maintenance 

• Leverage FEMA Risk MAP nature based solutions guidance document

• https://www.fema.gov/sites/default/files/documents/fema_riskmap-nature-
based-solutions-guide_2021.pdf

• Author an addendum to state hazard mitigation plan and conduct stakeholder 
engagement for the planning process
• Kentucky Emergency Management/University of Kentucky Martin School

• Meet with ADDs to begin incorporating into Local HMPs

https://www.fema.gov/sites/default/files/documents/fema_riskmap-nature-based-solutions-guide_2021.pdf


Kentucky’s Enhanced HMP
• What

• GOAL I: Increase awareness and support of, training toward and about, and education and 
proficiency in hazard mitigation 

• GOAL II: Maximize hazard mitigation activity throughout the Commonwealth of Kentucky to 
reduce vulnerabilities to jurisdictions and to commonwealth-owned and commonwealth-
operated buildings, infrastructure, and critical facilities and improve the direction and 
coordination and prioritization of the mitigation activity undertaken by the Commonwealth 
of Kentucky’s local jurisdictions.

• GOAL III: Provide to/develop for its local jurisdictions the tools and data-based research that 
will aid in facilitating, maximizing, and promoting hazard mitigation activity throughout the 
Commonwealth of Kentucky.

• GOAL IV: Increase integration of commonwealth and federal agencies’ policies, programs, 
funding sources, projects, and planning.

• GOAL V: Decrease the number of properties commonwealth-wide designated as Repetitive-
Loss (RL) or Severe Repetitive-Loss (SRL).

• GOAL VI: Mitigate the risks resulting from the vulnerabilities inherent from dams generally 
and from the need to rehabilitate High Hazard Potential Dams (HHPD) specifically.



The NBS Story

•What
• Identifies 3 major categories of NBS

• Watershed or landscape scale

• Neighborhood or site scale

• Coastal areas



Watershed scale NBS

• Land conservation

• Greenways

• Wetland restoration and 
protection

• Stormwater parks

• Floodplain restoration



Landscape or Site Scale NBS

• Rain gardens

• Vegetated swales

• Green roofs

• Rainwater harvesting



Landscape or Site Scale NBS

• Permeable pavement

• Tree canopy

• Tree trenches

• Green streets



Kentucky’s Mitigation-related Collaborative 
Efforts and Resources

• Kentucky Silver Jackets

• Ohio River Basin Alliance (ORBA)

• Non-point Source CWA Section 
319(h) watershed planning

• Risk MAP

• DLG State Flood Control Match 
Fund Fund

• State-owned Dam Repair Fund

• HMA
• HMGP

• PDM > BRIC

• FMA

• Kentucky Nature Preserves

• Public Assistance mitigation



Other Potential Resources
• Source Water Protection Plans

• MS4 efforts

• Clean Water and Drinking Water State Revolving Fund 
(SRF) funds

• KIA Infrastructure funds 
• SB 36 - $250 million

• American Rescue Plan Act (ARPA) funds

• CDBG
• CDBG-MIT
• CDBG-DR
• Opportunity Zones

• Community Rating System (CRS)
• Activity 420 – Open space preservation
• Activity 450 – Stormwater management



A look ahead
• KAMM’s Virtual NBS Training Webinars will continue:

• July 20

• July 27

• August 3

• Focus on:
• Watershed or landscape scale NBS

• Neighborhood or site scale NBS

• Implementation best practices

• Assessing and being responsive to KAMM NBS Survey results

• Next steps:
• Continue stakeholder coordination and collaboration

• Draft language for incorporation into state hazard mitigation plan
• Collaborate with UK Martin School/KYEM/FEMA



A special thanks…

To the KY NBS team and especially EPA for 
providing grant funds through the Non Point 
Source program to support the project.

Questions?


