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Slide 2 – Overview of PresentationThis presentation will include:An overview of EPA and FEMA goals in the projectA description of the Ashland Pilot Project ProcessThe resulting recommended action items for Ashland’s Natural Hazard Mitigation PlanLessons learned from the project



1. EPA and FEMA: Nature-Based 
Solutions to Natural Hazard 

Mitigation Planning

Presenter
Presentation Notes
EPA and FEMA introduce joint proposal to complete a green infrastructure (GI), low impact design (LID) pilot project for the City of Ashland, Oregon 



• Water quality
• Ecosystem health
• Endangered species protection
• Nonpoint source pollution
• DEQ TMDL and MS4 permit

• Pre-disaster risk reduction
• Reduce hazard exposure to 

people and property

• New projects designed to 
increase ecosystem service 
benefits 

Green 
Infrastructure 

and
Low Impact 

Development

EPA and FEMA Objectives

Image Source: USGS – UO Community Service Center

Presenter
Presentation Notes
Slide 4 – EPA and FEMA ObjectivesFEMA and EPA goals overlap in this project.FEMA is increasingly looking at climate adaption strategies, and shifting the planning mindset from post-disaster to pre-disaster.Why GI/LID is coming in, is because of a Memorandum of Understanding between the two agencies:FEMA NHMP projects allow an avenue of funding for EPA, which is increasingly concerned with the volume of nonpoint source pollution along with pollutant concentration.



GI = Management that 
protects, restores, or 
mimics the natural water 
cycle

LID = Practices that minimize 
disturbance of natural vegetation 
and drainage, mimic pre-
development patterns

Regional/Municipal

Johnson Creek Watershed, City of Portland N. Gary Ave. Portland Pilot Project Ocean County Soil Conservation District

On-Site Neighborhood/Community 

Green Infrastructure & Low Impact Development

Image Source: EPA Case Studies Analyzing the Economic Benefits of Low Impact Development and Green Infrastructure Programs, EPA 2013
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Slide 5 – Green Infrastructure vs. Low Impact DevelopmentLow Impact Development (LID)Mimics predevelopment ecological systems, through hydrology, soil composition, etc.Techniques: Stormwater conveyance, bioswale catchment/infiltration next to impervious areasGreen Infrastructure (GI)Network of environmentally and culturally significant natural and semi-natural areasTechniques: Wetland restoration, sediment retention, increased infiltrationSource link: https://www.epa.gov/sites/production/files/2015-10/documents/lid-gi-programs_report_8-6-13_combined.pdf 



Natural  Hazard Mitigation Plans

Plan content: 
1. Risk assessment

2. Mitigation strategy

3. Action Items

4. Implementation and monitoring 
strategy 

Image Source: USGS - Oregon Partnership for Disaster Resilience Research Collaboration, 2006
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Slide 6 – Hazard MitigationDisasters occur where hazards meet vulnerable systems Natural Hazard Mitigation Plans (NHMPs) are adopted by communities to mitigate disastersThese contain several items:A risk assessmentA mitigation strategy with action itemsAnd an implementation and monitoring strategy



NHMP Process
Traditional approach:

Team:

• Emergency manager
• Public Works
• Fire
• Law Enforcement

Strategies:

• Culverts
• Levees
• Hardened Infrastructure

Pilot approach:

Team:

• Emergency manager
• Public Works
• Fire/Law Enforcement
• Community Planning 
• Natural Resources Manager
• Floodplain manager
• Water quality specialist

Strategies:

• GI/LID
• Engineering with nature

Presenter
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Slide 7 – FEMA’s NHMP ProcessWhat is required by FEMA - they are looking to move from traditional grouping to more input in people involved in water quality, flood planning etc (goes with their shift from post-disaster management to pre-disaster/resilience planning)  We should be focusing on finding more people who can bring expertise in floodplain management and water quality.We should also be looking to bring people who have experience in engineering with nature and also GI/LID to find the “sweet spot” in municipalities where GI/LID solutions help with hazard mitigation.Strategies:CulvertLeveeHardened infrastructure



Environmental and Community Co-Benefits

Source: Best Management Practice from Low Impact Development in Western Oregon: A Practical Guide for Watershed Health 
with CSC additions. Co-Benefit scoring from CSC research and should be interpreted as opportunities for further investigation.
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Slide 8 – Co-benefits: Environmental and CommunityThese co benefits are economic and environmental:These example of Natural Hazard and Environmental Quality overlap are demonstrated in this table.Where GI/LID best management practices are used, there are mitigation benefitsThese translate into community benefits as well, including ecosystem service enhancement and livabilityThis table illustrates some of the co-benefits of a GI or LID project.Full circles indicate strong positive overlapsHalf circles indicate partial overlapsNo circles indicate no or limited overlaps.The CSC utilized the Best Management Practice from Low Impact Development in Western Oregon: A Practical Guide for Watershed Health to inform the scoring categories. The CSC team then conducted a high-level evaluation of potential risk reduction and ecosystem service benefits. As presented, the results provide a starting point for discussion and should be interpreted as opportunities for further investigation.



Economic Co-benefits

Natural Hazard Mitigation Saves!

“[S]ociety saves $6 for every $1 spent 
through mitigation grants funded through 

select federal agencies . . .”
The National Institute of Building Sciences, Multihazard Mitigation Council

Source: Natural Hazard Mitigation Saves - 2017 Interim Report
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Slide 9 – Co-benefits: EconomicFurthermore, economic benefits are significant:According to an updated 2017 study by the National Institute of Building Sciences, federally funded mitigation grants provided by Federal Emergency Management Agency (FEMA), U.S. Economic Development Administration (EDA) and U.S. Department of Housing and Urban Development (HUD) resulted in a $6 savings for every dollar spent over a 23 year period. (As an aside, future studies should consider the impact of EPA funded projects).The new data increases the average cost benefit ratio from 4:1 to 6:1. Now we can say, “A federal dollar invested on hazard mitigation provides the nation with about $6 in future benefits.”The study includes additional research on the impacts of investing in model building codes. This research concludes that the model building codes developed by the International Code Council (ICC), can save the nation $4 for every $1 spent.“The project team estimated that just implementing these two sets of mitigation strategies would prevent 600 deaths, 1 million nonfatal injuries and 4,000 cases of post-traumatic stress disorder (PTSD) in the long term. In addition, designing new buildings to exceed the 2015 International Building Code (IBC) and International Residential Code (IRC) would result in 87,000 new, long-term jobs and an approximate 1% increase in utilization of domestically produced construction material.Sponsors of the report include FEMA, HUD, EDA, ICC, the Insurance Institute for Business & Home Safety (IBHS), the National Fire Protection Association (NFPA) and the American Institute of Architects (AIA).”Source link: http://www.nibs.org/page/mitigationsaves



Source: EPA Case Studies Analyzing the Economic Benefits of Low Impact Development and Green Infrastructure Programs, EPA 2013

EPA Cost-Benefit GI/LID Case Studies

• Utilizing economic analysis of GI/LID 
can address public concerns and gain 
stakeholder support

• GI/LID can cost less than grey 
infrastructure alone

• GI/LID approaches result in multiple 
benefits

• LID/GI approaches can be successfully 
integrated into Capital Improvement 
Programs

Rory M. Shaw Wetlands Park, Sun Valley Watershed
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Slide 10Utilizing economic analysis of GI/LID can address public concerns and gain stakeholder supportEXAMPLE 1: “Cost-sharing support from Watershed Districts and other partners. The Capitol Region Watershed District (CRWD) conducted cost-effectiveness evaluations to gain support from multiple jurisdictions for the implementation of an LID/GI approach to water resource management. The Los Angeles County Department of Public Works (LACDPW) recognized the importance of involving the community to ensure success. By quantifying and monetizing the benefits associated with its proposed projects, the LACDPW was able to obtain support, including financial assistance, from a wide range of stakeholders and local agencies that might not otherwise have been interested in supporting the projects.”EXAMPLE 2: “Local, state, and federal government policy and financial support. West Union reports that the results of its economic analysis played an important role in gaining public and city council support for its Green Streets Pilot Project. The analysis also helped the city obtain financial support for the project because granting agencies were able to evaluate the positive economic aspects of the program as part of the grant application and review process. Results from the Philadelphia Water Department’s (PWD) BCA (referred to by PWD as TBL analysis to emphasize the social, environmental, and financial aspects) were used not only to gain support from local stakeholders but also to encourage EPA to allow GI alternatives in combination with conventional CSO mitigation infrastructureGI/LID can cost less than grey infrastructure aloneEXAMPLE: “The City of Lenexa, Kansas, found substantial cost savings associated with implementing LID/GI-oriented BMPs for multi-family, commercial, and warehouse developments in contrast to traditional stormwater management approaches using grey infrastructure.” GI/LID approaches result in multiple benefitsEXAMPLE: “Capitol Region Watershed District (CRWD) recognized that the only benefit of the $2.5 million grey infrastructure alternative for storm water management would have been to reduce localized flooding in Como Park. The $2.0 million LID/GI BMP option not only reduced flooding but also (1) reduced the volume of stormwater runoff which enhanced ground water supplies; (2) improved water quality in an impaired lake; and (3) enhanced the recreational amenities in Como Park.”LID/GI approaches can be successfully integrated into Capital Improvement ProgramsEXAMPLE: “The Los Angeles County Department of Public Works established the long-term benefits of LID/GI in the Sun Valley Watershed Management Plan. With the success of this approach, the Department now includes LID/GI analysis in future capital projects.”IMAGE INFORMATIONRory M. Shaw Wetlands Park �Sun Valley Watershed The project proposes to convert a 46-acre, engineered, inert landfill into a multi-purpose wetlands park. A storm drain system will be constructed to collect stormwater runoff from the upstream 929-acre drainage area and convey them into the project site. Detention ponds and wetlands will be constructed to capture and treat stormwater runoff to provide water quality enhancement. Proposed recreational enhancements include trails, active recreational amenities, educational signage and restrooms. Click here for More information Source link: https://www.epa.gov/sites/production/files/2015-10/documents/lid-gi-programs_report_8-6-13_combined.pdf



FEMA / EPA Project Goals

• Expand the range of tools used to mitigate flood and other natural 
hazard risk 

• Institutionalize green infrastructure and low impact development 
(GI/LID) into natural hazard risk management planning

• Enable FEMA funds to be directed to GI/LID projects

• Integrate GI/LID strategies as NHMP action items to reduce natural 
hazard risk and achieve co-benefits

• Improved water quality, climate mitigation, habitat protection, air quality, and 
quality of life

GI/LID             NHMP

Presenter
Presentation Notes
Slide 11 – Scope of WorkEPA and FEMA introduce joint proposal to complete a green infrastructure (GI), low impact design (LID) pilot project for the City of Ashland, OregonThe purpose of the project is to:Identify where Natural Hazard Mitigation Plans yield themselves to incorporating green infrastructure and low impact development planning.And integrate GI/LID strategies as NHMP action items to reduce natural hazard risk and achieve co-benefits.So the project aims to:Integrate analysis of environmental quality co-benefits into local natural hazard planning projectsExpand range of tools used to mitigate natural hazards to include green infrastructure and low impact developmentThe overarching goals are:Expand the range of tools used to mitigate flood risk.Institutionalize GI/LID into flood risk management planning.Enable FEMA funds to be directed to GI/LID projects. Promote the understanding of the co-benefits of GI/LID including improved water quality, hydrology, climate mitigation, air quality and quality of life.



Ashland, 
Oregon

Huntington, 
West Virginia

A Unique EPA and FEMA Partnership

State of 
Massachusetts

Albany, 
New York
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Presentation Notes
Slide 12 – A Unique EPA and FEMA PartnershipThis is one of two pilot projects to institutionalize GI/LID in Natural Hazard Planning



2. Ashland, OR: Pilot Project



UO Service Learning Model
The Community Service Center (CSC) links the energy, expertise, and innovation of 

the UO with planning and public policy needs of Oregon communities.



CSC Focus Areas:

• Agile Strategy Development
• Strategic DoingTM
• Natural Resources
• Social Planning
• Community and Economic Development
• Energy
• Food Systems
• Housing
• Transportation
• Parks & Recreation Planning
• Natural Hazards and Community Resilience

Image Source: UO Community Service Center



CSC Delivery models
Campus Based
• Classes
• Graduate student employees
• Interns
• $5K to $500K; 3-months to 3-

years

Field Based

• Dedicated AmeriCorps service member
• 11 months; 1,700 hours
• $22,000 cash match

Ashland Pilot Student Team 2017-18 RARE Cohort

Image Source: UO Community Service Center



Pilot Project: Ashland, Oregon

• Where: Foothills of Siskiyou and 
Cascade Mountains, Rogue Valley

• Population: 21,000

• Economy: Arts, Tourism, and 
Outdoor Recreation

ImageSources: Wikipedia, City of Ashland; DOGAMI

Ashland
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Slide 17 – Pilot Project, Ashland, Oregon; Ashland’s Existing GI/LID LeadershipThe pilot project’s location in Ashland offered many opportunities for NHMP planning in a semi-rural, tourism and outdoor recreation based economyIt also was a prime site for integrating current efforts at GI/LID (such as the over 40 LID projects already in existence in the city) into the NHMP planning process. 



Key Project Partners
Federal Emergency 
Management Agency (FEMA)

Brett Holt, FEMA Region 10 Mitigation 
Planning Program Manager

Environmental Protection 
Agency (EPA)

Krista Mendelman, EPA Region 10 Green 
Infrastructure Coordinator 

Lisa Hair, EPA Headquarters Office of 
Water

City of Ashland, OR
Mike Fought, Public Works Director
Ciara Marshall, Water Resource Technician
Chris Chambers, Fire and Rescue Forestry 

Division Chief
Brandon Goldman, Senior Planner
Mark Schexnayder, Planner
Jason Wegner, GIS Manager
Juilie Smitherman, Water Conservation 

Specialist

Stephanie Danyi, Water Conservation 
Assistant
Jason Ribystelli, Wastewater Collections 

Supervisor
Avram Biondo, Street Division Supervisor
Steve Burkhalter, Streets Utility Technician

Technical Advisory Team
Kate Jackson, DEQ Regional Solutions 

Liaison  
Chris Bayham, DEQ Clean Water State 

Revolving Fund Circuit Rider
Alyssa Mucken, Oregon Department of 

Water Resources Program Coordinator
Don Boucher, USFS Stewardship 

Coordinator
Christine Shirley, DLCD NFIP Coordinator  
Greg Stabach, RVCOG Natural Resources 

Manager
Jennie Morgan, RVSS Stormwater Permit 

Coordinator
Angie Lane, OEM State Hazard Mitigation 

Officer

Joseph Murray, OEM Hazard Mitigation 
Planner

Jed Roberts, DOGAMI Geologic Survey and 
Services Program Manager

Gustavo Monteverde, DOGAMI 
Geohazards Analyst

Bill Burns, DOGAMI Engineering Geologist
Stacey Detwiler., Rogue Riverkeeper

Conservation Director
Michelle McMullin, NOAA Fisheries West 

Coast Region

UO Community Service Center 
Team

Josh Bruce, OPDR Director and Project 
Director

Ethan Lockwood, Project Manager
Emily Fenster, Student Consultant
Emily Hajarizadeh, Student Consultant
Michael Johnduff, Student Consultant
Kristen Sabo, Student Consultant 
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Slide 18



North Mountain Park: Sediment basin, 
vegetated swales, constructed wetland 

Falcon Heights Subdivision; Dry detention

Ashland

Ashland’s Existing GI/LID Leadership

Image Source: Google Maps; City of Ashland

• 40 LID Stormwater
projects as of 2010

• Multiple Action Items 
in NHMP with GI/LID 
overlap

• Community education

• Evaluate land use in high 
risk areas
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Slide 19 – Pilot Project, Ashland, Oregon; Ashland’s Existing GI/LID LeadershipThe pilot project’s location in Ashland offered many opportunities for NHMP planning in a semi-rural, tourism and outdoor recreation based economyIt also was a prime site for integrating current efforts at GI/LID (such as the over 40 LID projects already in existence in the city) into the NHMP planning process. 



Hazards: Flooding

Image Source: Jackson County RISK Flood Map KML in Google Earth

• Ashland flood probability is HIGH 
(One event likely in a 10-35 year 
period)

• Ashland flood vulnerability is 
MODERATE (higher than county)

N

Table 3-8 Flood Summary 

 
Sources: Oregon NHMP, DOGAMI, FEMA, analysis by OPDR 

Hazard Flood (Riverine)
Type Climatic
Speed of Onset Slow to moderate
Location Mapped flood zones, floodplain
Extent Moderate to severe
Prior Occurrence 17 significant events since 1964
Probability ~34% overall; 1% annual within SFHA

Jackson County NHMP

Presenter
Presentation Notes
Slide 20 - 21 – Hazards: Flooding; Flood Mitigation ExamplesWe will review the hazards and mitigation activities which intersect with GI/LID practices.The probability of flooding in the area is high.But flooding mitigation has already taken place through restored wetlands near Ashland’s Oak Knoll golf course.



Green 
Roof

Blue 
Roof

Bioswales

Restored 
Wetlands

Source: NOAA GI Options to Reduce Flooding

Source: NOAA GI Options to Reduce Flooding Source: NOAA GI Options to Reduce Flooding

Source: Oak Knoll Golf Course Ashland Stormwater Treatment

Flood Mitigation Examples
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Presentation Notes
Slide 20-21 – Hazards: Flooding; Flood Mitigation ExamplesWe will review the hazards and mitigation activities which intersect with GI/LID practices.The probability of flooding in the area is high.But flooding mitigation has already taken place through restored wetlands near Ashland’s Oak Knoll golf course.



Image Source: Ashland Planning GIS

N

Hazards: Wildfire

• Probability of wildfire in Ashland 
is HIGH.

• Vulnerability is also HIGH; 1,400 
homes in and around Ashland are 
inside the Wildland Urban 
Interface (WUI) boundary.

Table 3-18 Wildfire Summary 

 
Sources: Oregon NHMP, Rogue Valley Integrated Community Wildfire Protection Plan (2017),  
analysis by OPDR 

Hazard Wildfire
Type Climatic, Human Caused
Speed of Onset Moderate to rapid
Location Countywide, Wildland Urban Interface
Extent Minor to extreme
Prior Occurrence 6 major events from 2012-2017

Probability 100% for minor-moderate events, 70-80% for 
extreme events

Jackson County NHMP

Presenter
Presentation Notes
Slide 22-24 – Hazards: Wildfire; Wildfire Mitigation Examples1,400 homes in Ashland are inside of the WUI boundary.Firewise vegetation is already encouraged by the Ashland Fire Department to be planted.



Images Source: Bennet, Max. Landscaping with Fire-Resistant Plants. OSU Extension Service

Indigenous 
wildflowers and 
native plants can be 
drought tolerant 
and fire resistant. 

Careful spacing 
and trimming of 
trees and shrubs 
can reduce fire 
risk. 

Green lawns and 
other irrigated 
areas can serve as 
fire breaks.

Deciduous trees 
can be spaced to 
mitigate risk 
within the home 
ignition zone.

Wildfire Mitigation Examples
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Slide 22-24 – Hazards: Wildfire; Wildfire Mitigation Examples1,400 homes in Ashland are inside of the WUI boundary.Firewise vegetation is already encouraged by the Ashland Fire Department to be planted.Source link: http://extension.oregonstate.edu/sorec/sites/default/files/fire-resistant_planting_wd_2011.pdf



Image Source: Ashland Planning GIS, Hillside and Steep Slope Layers

N

Hazards: Landslide/Earthquake

• Probability of landside in Ashland is 
HIGH.

• Probability of earthquake in Jackson 
County is MEDIUM.

Table 3-10 Landslide Summary 

 
Sources: Oregon NHMP, DOGAMI, analysis by OPDR 

Hazard Landslide
Type Climatic/Geologic
Speed of Onset Slow to rapid
Location Steep slopes, weak geology

Extent

Minor to severe, most highly concentrated in 
southeastern, central, and centraleastern 
portions of the county including areas east of 
I-5 and along the North Fork Little Butte Creek

Prior Occurrence 10 significant events since 1974
Probability ~24% overall

Jackson County NHMP

Presenter
Presentation Notes
Slide 24-25 – Hazards: Landslide/Earthquake; Landslide/Earthquake Mitigation ExamplesAshland suffers from landslides and also resides within the Cascadia Subduction Zone, a powerfully dangerous earthquake region.GI/LID techniques like planting soil-stabilizing vegetation can be used to mitigate landslides, however, and this has been adopted as a measure in some of Ashland’s park plans.



Image Source: Polster Environmental Services Ltd
Polster Environmental Services Ltd

Landslide/Earthquake Mitigation Examples
Apply soil stabilization 
measures, such as 
planting soil- stabilizing 
vegetation on steep, 
slopes to mitigate 
landslides.

NOTE: Highlights 
potential conflicts 
between wildfire and 
landslide GI/LID 
mitigation options.
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Slide 24-25 – Hazards: Landslide/Earthquake; Landslide/Earthquake Mitigation ExamplesAshland suffers from landslides and also resides within the Cascadia Subduction Zone, a powerfully dangerous earthquake region.GI/LID techniques like planting soil-stabilizing vegetation can be used to mitigate landslides, however, and this has been adopted as a measure in some of Ashland’s park plans.



Ashland Pilot Overview

Integrate GI/LID strategies as NHMP action items to reduce 
natural hazard risk and achieve co-benefits in Ashland.

• Ordinance Review

• Ecosystem Service Evaluation

• GIS Assessment

• NHMP Actions Review and 
Recommendations

Image Source: City of Ashland 1997 Flood, Downtown
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Presentation Notes
Slide 26 – OverviewThe CSC team utilized multiple data collection, analysis, and review techniques to develop and refine the final GI/LID based hazard mitigation recommendations. In general terms, the CSC team:Assessed flood and other natural hazard areas to determine where GI/LID techniques could be used to reduce hazard impacts.Identified existing ecosystem services in Ashland to identify where GI/LID based mitigation projects could be implemented.Reviewed local codes and ordinances in Ashland to identify where potential GI/LID based hazard mitigation policy changes could be implemented.Convened two workshops to develop and review GI/LID based hazard mitigation recommendations.Used feedback to refine and finalized GI/LID based hazard mitigation actions.Developed final recommendations for the City of Ashland and a final report for EPA and FEMA with lessons learned and recommendations on how local governments and states across the country can incorporate GI/LID into their NHMPs.The CSC team also conducted two workshops with the Technical Advisory Team (TAT). These workshops informed the development of LID and GI based NHMP Action Item recommendations.



Review Municipal Code for GI/LID Support

• The code review process 
considers how nature-based 
solutions for hazard mitigation 
fit into City’s regulatory 
framework.

• The Ashland Municipal Code 
(AMC) was reviewed for this 
purpose.

Image Sources: City of Dublin, Ohio Community Plan; FEMA Community Rating System Coordinator’s Manual
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Slide 27 – Review CodeThe municipal code regulates development at the site, neighborhood, and regional scale.It can be reviewed to identify existing support and barriers to achieving natural hazard mitigation goals with GI/LID approaches.

http://communityplan.dublinohiousa.gov/west-innovation-district/facilitating-access-and-circulation/
https://www.fema.gov/media-library/assets/documents/8768


Ordinance Review
Identify existing support and barriers to achieving natural hazard mitigation 
goals with GI/LID approaches

Image Source: City of Ashland Green Design Standard Manual

Croman Mill District (AMC 
18.3.2)
 Standards “provide an 

environment suitable for 
employment, recreation, and 
living.” (AMC 18.3.2.010)

• Code includes “Green Design Standards”

• Central Boulevard and protected bike 
paths

• Street runoff stormwater management

• Tree planting; vegetated buffer strips

Presenter
Presentation Notes
Slide 28 - 31Ordinance Review/Best Practices. The CSC team identified best practices and case studies from around the country that address or support hazard mitigation goals through GI/LID approaches. In addition, the team reviewed state policies and programs that support identified best practices at the local level. Lastly, the team reviewed Ashland’s municipal code/ordinances to assess their effectiveness in addressing or supporting hazard mitigation goals through GI/LID approaches.



Evaluate Ecosystem Services

Image Source: Millennium Ecosystem Assessment

Seven ecosystem services 
evaluated

• Parks and Open Space Preservation
• Wildfire Resilience
• Steep Slope Stability
• Water Conveyance 
• Stormwater Infiltration 
• Sediment Retention 
• Floodwater Storage 

Presenter
Presentation Notes
The Ecosystem Service Evaluation sought to identify ecosystem services that mitigate natural hazard risk and to identify where they occur in Ashland and how GI/LID can support themSlide 28-29 – Evaluate Ecosystem ServicesEcosystem Services are the benefits humans receive from ecosystems such as:Wildfire ResilienceSteep Slope StabilityWater Conveyance Stormwater Infiltration The analysis looked at seven services to identify:Where service occursWhat is the service’s beneficial overlap for mitigating natural hazardsHow effectively has Ashland maintained and supported ecosystem services that reduce natural hazard risks?The Ecosystem Service Evaluation used to develop recommendations for NHMP Actions by suggesting where GI/LID NHMP action items would provide the greatest return on investment.Source link: http://www.millenniumassessment.org/en/index.html

http://www.millenniumassessment.org/en/index.html


Presenter
Presentation Notes
Slide 34 – Example one-pager for illustration only.Ecosystem Service Evaluation. The CSC team conducted an ecosystem services evaluation for the city. For the flood hazard specifically, the team applied the state’s recently released comprehensive evaluation criteria and LID cost/benefit guidance outlined in the document: “Low Impact Development in Western Oregon: A Practical Guide for Watershed Health.”



GIS Assessment
Impervious Surface and Floodplain

100 Year Flood Depth Map

Wetland Restoration Potential Map

Image Sources: DOGAMI, City of Ashland GIS, Oregon Explorer Wetland Restoration Tool
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Presentation Notes
Slide 35 – GIS AssessmentIllustrates how team layered information to assess opportunity areas.GIS Assessment. The CSC team partnered with the Department of Geology and Mineral Industries (DOGAMI) to conduct a GIS analysis on Hamilton Creek-Bear Creek, Ashland Creek, and Neil Creek Sub-Watersheds in Ashland’s Bear Creek Watershed (Middle Rogue Sub-Basin). The analysis includes flood risk and identification of green infrastructure areas for protection and restoration and future low-impact development projects. Specifically, DOGAMI developed Lidar-based flooplains and flood depth grids, impervious surface grids, hydrologic and geologic network, and constructed stormwater facilities (pipes, channels, treatment facilities, etc.).



3. Ashland, OR: Developing 
NHMP Action Items



Existing NHMP Action Review

 Seven existing NHMP actions with GI/LID overlap
 Examples:

 Water Treatment Plant Relocation: 
Construct and place into service a water treatment plant in a new location that is not prone to 
landslides.

 Ashland Forest Resiliency Project:  
Identify funding to complete the implementation of the current Ashland Forest Resiliency Stewardship 
Project (AFR).

 Ashland Firewise Communities: 
The Firewise program is Ashland’s primary tool for residential vegetation management and public 
education of fire resistant landscaping and construction.



Recommendation 1: Floodwater Storage
Increase floodwater storage by restoring wetlands and improving floodplain functionality 
at specific sites

Image Sources: City of Ashland

Presenter
Presentation Notes
Slide 38-39 – Floodwater storageThe first recommendation in the project was to identify wetlands and riparian areas within the floodplain and improve them to increase floodwater storage through:BenchingRiparian restorationConstructed wetlandsDry detentionsSites can be identified by comparing the floodplain with depth maps, and tools like the Oregon Explorer Wetland Restoration tool, which identifies wetlands based on the potential benefits of their restoration, can be employed to prioritize areas.



Recommendation 1: Floodwater Storage

Analysis Steps

1. ID Impervious Surface 
and Floodplain

2. Compare with 
updated flood depth 
grids

3. ID wetland 
restoration potential 
(team used Oregon 
Explorer Wetland 
Restoration tool)

Presenter
Presentation Notes
Slide 38-39 – Floodwater storageThe first recommendation in the project was to identify wetlands and riparian areas within the floodplain and improve them to increase floodwater storage through:BenchingRiparian restorationConstructed wetlandsDry detentionsSites can be identified by comparing the floodplain with depth maps, and tools like the Oregon Explorer Wetland Restoration tool, which identifies wetlands based on the potential benefits of their restoration, can be employed to prioritize areas.



Recommendation 2: Green Streets Expansion
City-led implementation of green streets in high impervious surface drainages and near 
floodplains

Image Sources: Philadelphia Water Department Green Streets Design Manual; Corvallis, Oregon “Healthy Streets, Healthy Streams Program”
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Presentation Notes
Slide 40-41 – Green Streets City-wide ExpansionThe second recommendation was a city led implementation of “green streets” design standards as found in certain special districts to those with high impervious surface drainages and near floodplains through:Using pervious streets and sidewalksInstalling planting strips and tree boxesEncouraging flow through plantersMinimizing street widthsInstalling water retention along impervious surfacesSites were selected by looking at inter-city drainages with over 8% impervious surface, as noted in Watershed Assessments.Source links: http://www.phillywatersheds.org/img/GSDM/GSDM_FINAL_20140211.pdf; http://www.corvallisoregon.gov/index.aspx?page=1368



Recommendation 2: Green Streets Expansion
Use pervious streets, planting strips, minimizing street widths, water retention along 
impervious surfaces on drainages with over 8% impervious surfaces

• Co-Benefits:

• Improve water quality 

• Reduce water quantity 

• Reduce risk of flooding 
and sedimentation

• Aquifer recharge

Image Sources: Ashland Inter-City Drainage from 2007 Bear Creek Watershed Assessment; Philadelphia Water Department Green Streets Design Manual
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Presentation Notes
Slide 40-41 – Green Streets City-wide ExpansionThe second recommendation was a city led implementation of “green streets” design standards as found in certain special districts to those with high impervious surface drainages and near floodplains through:Using pervious streets and sidewalksInstalling planting strips and tree boxesEncouraging flow through plantersMinimizing street widthsInstalling water retention along impervious surfacesSites were selected by looking at inter-city drainages with over 8% impervious surface, as noted in Watershed Assessments.Source link: http://www.phillywatersheds.org/img/GSDM/GSDM_FINAL_20140211.pdf



Recommendation 3: LID Retrofit Incentives
GI/LID Retrofit Incentives: Create incentive programs for private landowners to reduce 
impervious surface.

Impervious Surface and 
Floodplain

Pavement Removal i.e. “Depave”Ashland FEMA 2009 Floodmap
with Ashland Modified Floodplain

Image Sources: DOGAMI, City of Ashland GIS Maps, DEPAVE’s How to Depave: Guide to Freeing Your Soil
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Slide 42-43 – GI/LID Retrofit IncentivesThe third recommendation was the creation of incentive programs for private landowners to reduce impervious surface through:Pervious pavementDepavementVegetation plantingSites could be found through looking at parcels in the floodplain or on sites with high impervious surfaces.The model for this recommendation was a program Ashland already had in place to give rebates to homeowners who wanted to replace their lawns to save water. Stormwater “credits” for GI/LID project installation (discounts on stormwater fees which could be used to fund improvement projects) could be issued similarly to landowners and businesses who wished to participate.Source link: http://depave.org/learn/how-to-depave/



Recommendation 3: LID Retrofit Incentives

GI/LID Retrofit Incentives: Create incentive programs for private landowners to reduce 
impervious surface.

Select sites with high impermeability and use pervious streets, depavement to reduce runoff locally and 
downstream by offering rebates or stormwater credits for future improvement projects minimizing 
impervious surface.

• Co-Benefits:

• Improve water quality 

• Reduce water quantity 

• Reduce risk of flooding and sedimentation

Image Source: Ashland Lawn Replacement Rebate Program
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Slide 42-43 – GI/LID Retrofit IncentivesThe third recommendation was the creation of incentive programs for private landowners to reduce impervious surface through:Pervious pavementDepavementVegetation plantingSites could be found through looking at parcels in the floodplain or on sites with high impervious surfaces.The model for this recommendation was a program Ashland already had in place to give rebates to homeowners who wanted to replace their lawns to save water. Stormwater “credits” for GI/LID project installation (discounts on stormwater fees which could be used to fund improvement projects) could be issued similarly to landowners and businesses who wished to participate.Source link: http://www.ashland.or.us/Page.asp?NavID=16285



Rate Recommendations
FEMA STAPLEE Feasibility Review Criteria

Social – Socially acceptable? Equitable?
Technical – Feasible? Achievable?
Administrative – Staff, funding, time capability?
Political – Politically acceptable? Public support?
Legal – Compliance? Authority? Likely challenged?
Economic – Reasonable? Do benefits outweigh costs?
Environmental – Positive or negative affects?

Recommendation 3: Targeted Low Impact Development Retrofit 
Incentive Program

Technical 0.8

Administrative 0.8

Political 0.8

Economic 0.7

Recommendation 2: Green Streets City-wide Expansion Program
Technical 1.0

Administrative 0.8

Political 1.0

Economic 0.5

STAPLEE Criteria
Workshop Feasibility  Score

Average (0-2)
Recommendation 1: Increased Floodwater Storage Initiative

Technical 1.3

Administrative 0.8

Political 1.2

Economic 0.3

Workshop participant evaluation 
and scoring
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Slide 44 – Rate recommendationsThese recommendations were then placed in the format of an NHMP action item and evaluated in workshops.The workshops instructed participants to use FEMA’s analysis for solution suitability called STAPLEE.STAPLEE evaluates suitability of solutions by giving a score based on social, technical, administrative, political, economic, environmental feasibility at the location under consideration.In Ashland:The floodwater storage recommendation was popular but economically and politically difficultThe green streets recommendation was feasibleThe incentive program was economically doable but difficult to coordinate politically and sociallyAfter evaluation, projects could be recommended to be included in the NHMP action item list.



Final NHMP recommendations



4. Ashland, OR: Pilot Project 
Lessons Learned



Lessons Learned – What Worked

Expanded Stakeholder Participation

• DEQ, Oregon Water Resources Department, NGOs

Collaboration with Department of Geology and Mineral Industries

• FEMA Risk MAP CTP – expanded impact

• Existing mapping protocol

Increased potential funding options

• DEQ, EPA, State Water Resources Fund

Presenter
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Slide 47This project was successful on several fronts. First, we engaged disciplines and groups not normally involved in Natural Hazard Mitigation Planning. These included representatives from the Department of Environmental Quality (both at the regional and state level); the state Water Resources Department and local Water Conservation Division; local non-profits, such as Rogue Riverkeeper and Klamath Siskiyou Wild. In selected cases where stakeholders were unable to attend our workshops in Ashland, we made time to attend meetings not anticipated in our Scope of Work. For example, we attended a meeting of the Rogue River Watershed Council – Bear Creek Working Group to provide a project briefing and solicit feedback. While time and resource intensive, we strongly recommend that future efforts strive to engage partners who do not typically engage in GI/LID or NHMP planning activities. Broadening participation is a key principle of community resilience. Expanding the depth and breadth of participation can promote innovation and encourage multi-objective risk reduction and environmental quality outcomes.Another place we were successful was our contract with the Department of Geology and Mineral Industries. While we could have done a better job managing the delivery of mapping products, partnering with DOGAMI increased our capacity and provided mapping and assessment products that are consistent with other projects in the Upper Rogue Watershed. This collaboration led to the UO team partnering with a DEQ representative and member of the Governor’s Regional Solutions Team to present GI/LID-based hazard mitigation approaches to other communities in Jackson County as part of the State RiskMAP program. Our recommendation for future efforts is to seek out complimentary partnerships that allow for the leveraging and extension of specific skills and expertise. Hazard mitigation activities should not be limited to emergency management. Partnerships encourage cross-disciplinary learning. Furthermore, collaboration can reduce duplication of effort, capitalize on existing expertise, and expose local partners to new programs, funding opportunities, and perspectives.Finally, this project successfully expanded the list of potential funding opportunities for mitigation planning. Too often, funding is cited as a primary constraint on project implementation. This project identified DEQ, EPA, and State Water Resources funds that can be used to achieve a range of multi-objective ecosystem service and risk reduction benefits. Furthermore, the project achieved a stated objective to link GI/LID risk reduction approaches with FEMA funding streams. As stated elsewhere, we strongly recommend engaging a wider range of funding partners at the front-end of hazard mitigation planning efforts to provide education and training on the range of funding products available. FEMA funding for mitigation projects, particularly pre-event are limited. Expanding the range of funding opportunities could increase the number of risk reduction project implemented through Natural Hazard Mitigation Plans.



Lessons Learned – Stakeholder Engagement

Presenter
Presentation Notes
Slide 48Engagement Lessons Learned and RecommendationsInvest more time up front to identify and engage local project championFocus outreach on relevant jurisdiction staff/departments: emergency management, public works (transportation), public works (stormwater infrastructure and maintenance), GIS, land use, etc.Engage engineers earlier on in the process to provide additional expertise although perhaps not as necessary in the initial planning phase could be useful in obtaining community buy in.Identify professionals who can assess the feasibility, costs, and benefits of different GI/LID-based risk reduction approaches.Engage more stakeholders who could speak to the discrepancies between public and private land use. It is important to have people who can speak to the issues that mitigation does not always occur on an on-site scale.Develop a common language that can be shared across disciplines (e.g. “EPA as a Second Language” courses for emergency mangers, planners, public works practitioners, etc.). The following terminology or acronyms pose barriers to shared understanding: From FEMA - HMA, PDM, 44 CFR 201.6, Risk, Vulnerability, Mitigation.From EPA - TMDL, CWSRF, 319 Funds, MS4 Permit, Bioswale.Utilize full cost accounting models that can quantify long-term social and ecological benefits.



Lessons Learned – Process
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Slide 49Planning Lessons Learned and RecommendationsStart GIS assessment prior to first stakeholder workshop (Note: this is how we had scoped the project. However, we experienced several contract and capacity related delays working with our state partners.)Focus communication more on community benefits. If we had pitched GI/LID from a more social and economically beneficial standpoint for the city, we could have potentially had more buy-in earlier in the process.Start talking to the community earlier. It would have been helpful to speak with department heads with direct responsibility for hazards and environmental services first.Identify a local champion, preferably a well-respected individual in a position of authority to lead the project.Describe the NHMP as a tool to achieved multi-objective outcomes, rather than as a plan focused on hazards.



Lessons Learned – Organizational Structure

Issue Challenge Impact

Jurisdictional 
boundaries

Hard to capture costs locally for benefits that 
occur regionally

Flood storage projects challenging to implement 
because most benefits are outside city

City Structure
Hard to align goals across departments and 
plans

Limited incentives for cross-disciplinary 
participation

Plan Topic and 
Scale

Some issues may have had a risk reduction 
benefit, but may not have been best addressed 
through he NHMP

Private property interventions were not seen as 
viable.
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Slide 50Organizational Lessons Learned and RecommendationsGenerally, consider regional, multi-jurisdictional NHMP actions. In Ashland specifically, consider partnering with the Rogue Valley Sewer Services district on regional water quality and floodwater management projects.Encourage high-level goal alignment that transcends individual departments and plans.Expand the range of plans being targeted for mitigation actions. For example, consider opportunities to utilize different plans to achieve hazard risk reduction objectives at different scales. In discussing the institutionalization of these projects and plans, consider whether there are benefits down the line and for what project. For example, does replacing one parking lot do anything? Or do we have to do these projects on a larger scale?Adopt a systems framework that promotes interdisciplinary thinking.Move from department-by-department decision making to a more integrated decision making model.



Key Observations for Cross Sector Collaboration
Need to engage multi-disciplinary teams

• Emergency management and water quality not seen as 
complimentary

• Require through grants, take message outside your 
discipline

Language and funding programs are a barrier
• HMA, PDM, 44 CFR 201.6, Risk, Vulnerability, Mitigation
• TMDL, CWSRF, 319 Funds, MS4 Permit, Bioswale

Programs need shared set of principles
• Resilience presents an overarching framework
• Alignment needs to occur at the top
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Slide 51Project SuccessesWhile time and resource intensive, we strongly recommend that future efforts strive to engage partners who do not typically engage in GI/LID or NHMP planning activities.Our recommendation for future efforts is to seek out complimentary partnerships that allow for the leveraging and extension of specific skills and expertise.As stated elsewhere, we strongly recommend engaging a wider range of funding partners at the front-end of hazard mitigation planning efforts to provide education and training on the range of funding products available.Stakeholder EngagementInvest more time up front to identify and engage local project championFocus outreach on relevant jurisdiction staff/departments: emergency management, public works, GIS, land use, PW does storm water infrastructure and also maintenance.Engage engineers earlier on in the process to provide additional expertise although perhaps not as necessary in the initial planning phase could be useful in obtaining community buy in.Identify professionals who can assess the feasibility, costs, and benefits of different GI/LID-based risk reduction approaches.Engage more stakeholders who could speak to the discrepancies between public and private land use. It is important to have people who can speak to the issues that mitigation does not always occur on an on-site scale. Develop a common language that can be shared across disciplinesUtilize full cost accounting models that can quantify long-term social and ecological benefits.Planning ProcessStart GIS assessment earlierFocus communication more on community benefits. If we had pitched GI/LID from a more social and economically beneficial standpoint for the city, we could have potentially had more buy earlier in the process.Start talking to the community earlier. It would have been helpful to speak with department heads with direct responsibility for hazards and environmental services first.Identify a local champion, preferably a well-respected individual in a position of authority to lead the project.Describe the NHMP as a tool to achieved multi-objective outcomes, rather than as a plan focused on hazards.Organizational StructureGenerally, consider regional, multi-jurisdictional NHMP actions. In Ashland specifically, consider partnering with the Rogue Valley Sewer Services district on regional water quality and floodwater management projects.Encourage high-level goal alignment that transcends individual departments and plans.Expand the range of plans being targeted for mitigation actions. For example, consider opportunities to utilize different plans to achieve hazard risk reduction objectives at different scales. In discussing the institutionalization of these projects and plans, consider whether there are benefits down the line and for what project. For example, does replacing one parking lot do anything? Or do we have to do these projects on a larger scale?Adopt a systems framework that promotes interdisciplinary thinking.Move from department-by-department decision making to a more integrated decision making model.



Questions
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