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Mitigation 

• Hazard mitigation is 
any sustained action 
taken to reduce or 
eliminate long-term 
risk to people and 
property from natural 
and man-made 
hazards and their 
effects. 

 



Resiliency 

• Ability to adapt to 
changing conditions 
and prepare for, 
withstand, and rapidly 
recover from 
disruption 



Benefits 

• Mitigation benefit-cost 
ratio for FEMA 
mitigation grants is 
about 4 to 1 

• Resiliency builds on 
sustainability, economic 
development, whole 
community and other 
planning mechanisms  



Climate Change 

• Sea Level Rise 

• Extreme weather 
events 

• Beach erosion 

• Saltwater intrusion 



Advocacy 



Vulnerability 

• Economy impacting 
ability of people to 
mitigate, prepare, 
respond, and recover 
from disaster 



Integration 

• Site planning 

• Comprehensive 
planning 

• Stormwater 
management 

• Capital budgets 

• Economic 
development 
planning 



THIRA 

• Consequences of 
threats and 
hazards 
impacting 
community 

• Core capabilities 
and capability 
targets 



Adapting Outreach 

• Build on existing 
Facebook and Twitter 
networks 

• Go to the people 

• Science centers 

• Sustainability 
forums 

• Web surveying 

• Cover complementary 
topics 



What works? 

• Co-mentoring 

• Networking 

• Leveraging funding 
sources 

• Training to jump-
start new programs 

• Engaging a variety of 
stakeholders 

 



Patchwork Quilt Approach 

This concept is based on 
the American idea that 
scraps of “this and that” 
can be turned into a 
useful, warm, and very 
valuable object, by one 
or more persons, who 
possesses a vision of the 
final product. 

- Ed Thomas 



Peer-to-peer sharing to create safe, secure, and 
sustainable communities 



About NHMA 
 Founded in 2008 

 Brings together individuals 
and organizations working 
field of hazard mitigation 

Planners, engineers, floodplain managers, government 
officials, community activists, academics, practitioners, 
students, individuals, etc. 

 Serves as a respected voice in mitigation policy both in 
the U.S. and around the world 

 Visit us online at www.nhma.info 

 

http://nhma.info/uploads/board/images/2009-06-09_06.38.20.jpg


NHMA Goals 
 Create a forum of exchange for mitigation practitioners 

 Establish hazard mitigation as a profession in its own 
right 

 Serve as a source of training and technical information 

 Function as a unified voice for practitioners 

 Achieve greater awareness of the social component of 
hazard mitigation decisions 

 Develop effective mitigation programs which benefit the 
whole community 

 Ingrain hazard mitigation as an integral part of the culture 
of each community 



Resilient Neighbors Network (RNN) 

 Launched in 2012  

 Key factors: 

o Rising disaster losses 

o Growing grassroots efforts 

o Lack of existing networks 
for information exchange 
between communities 

Seven charter members of the Resilient 

Neighbors Network met in Colorado, July 2012. 

Seated: Marcy Leach, Rockford, IL, and Sheryl 

Siddiqui, Tulsa, OK.  Standing: Chuck Wallace, 

Grays Harbor County, WA; Daya Dayandanda, 

Pasadena, TX; Barbara Miller, Jefferson County, WV; 

Mike Kline, Vermont;  Tom Bennett, Tulsa, OK. 

  

  



What is RNN? 
 A new peer-to-peer sharing 

network among 
communities working to 
become disaster resilient 
and sustainable 

 Includes a steering 
committee of 10 charter 
community representatives 
and an NHMA facilitation 
team 

 Supported by FEMA (CTP) 
and Blue Ribbon Advisory 
Team  



10 RNN pilot communities 

•  Augusta, GA 
•  Central Shenandoah Valley, VA 
•  Charlotte-Mecklenburg, NC 
•  Grays Harbor County, WA 
•  Hillsborough County, FL 

•  Jefferson County, WV 
•  Pasadena, TX 
•  Rockford, IL 
•  Tulsa, OK 
•  State of Vermont 



Developing the Framework 

 Began in July 2012 at NHMA’s 
Annual Mitigation Practitioners 
Workshop/Symposium 



RNN Framework Plan 
 How can we reduce loss by 

creating resilient 
communities? 

 How can we foster increased 
collaboration and mentoring 
among communities? 



RNN Goals & Objectives 
 Goal 1: Establish a Peer-to-Peer Sharing Network 

that will: 

o Lead to faster, better, cheaper mitigation and recovery 

o Increase community resilience 

o Support peer learning 

o Provide inspiration and emotional support to network 
members 

 Goal 2: Create a mechanism for informing public 
policy 

o Advise NHMA 

o Advise national policy efforts such as FEMA’s 
mitigation model and PPD-8 



Communication Strategy 
 Routine Interaction 

o Monthly conference calls 

o Email 

o Webinars, distance learning 

o RNN website, Facebook 

o In-person meetings, visits 

 Post Disaster 

 Pre-Disaster Planning for Recovery 



Augusta, GA 
• Inland city  
 

• Floods, tornadoes, urban sprawl 
 

• Planning, preparedness, and 
prevention 

 

• Citizen and stakeholder  
      engagement 
 

• Updating 5-year multi-hazard 
mitigation plan 

 

• Supporting safer, stronger, and 
more resilient buildings 

 

• Conducting acquisition, 
relocation, and retrofitting 
within floodplain 

 

• Protecting natural resources 
 

“Resilience demands that 
 the whole community works together.” 



Central Shenandoah Valley, VA 

• Region includes 5 counties, 5 cities, and 11 towns 

• Mountains and rivers run through the  community 

• Main threats are floods, tropical systems, winter 
storms, & tornadoes 

• Emphasis on regional and local plans for all 
hazards, including wildfire 

• Flood mitigation includes acquisition 

• Citizen action and partnerships include CERT 
and special programs for vulnerable people 

• Focus on collaborative planning and building 
relationships 

“We all help each other,  
because everyone in this region 

has to be in it together  
to remain resilient.” 



Charlotte-Mecklenburg, NC 
• Major city with consolidated city-county government 
• Seeks multiple co-benefits of protecting lives & 

property with restoring natural functions of floodplains 
• Uses higher regulatory standards based on future 

floodplain maps 
• Voluntary purchase of 250 high-risk floodplain 

buildings. Uses “quick-buy” system 
• Prototype flood warning system 
• Aggressive, invaluable partnership network includes 

realtors and developers 
• Community Risk Assessment/Risk Reduction Plan  
      uses advanced flood models and customized  
      Risk MAP data sets, along with local data, 
      to evaluate risk and make mitigation decisions 

 
 

“Continuing to use FEMA’s existing conditions flood insurance 
maps to regulate new construction would only continue the 
cycle of flooding and rebuild for generations to come… 
Gaining support from local elected officials and community 
partners like realtors and developers was essential to change 
course and create a more sustainable future.”  



Grays Harbor County, WA 
• On the Pacific rim, south of Seattle 

• 9 cities, 2 tribes, islands, mountains & rivers 

• Flood, earthquake, tsunami, severe storms, volcano 

• Working to draw together fragmented 
communities 

• Focused on preparedness and planning 

• A tsunami can strike with 20-min. warning and flood 
far inland, stranding people who have no time to 
reach high ground 

• Creating a prototype “vertical evacuation” tsunami 
building to hold 700 students and faculty, plus 500 
community members.  

 “Preparing for disaster is  
a continual process… 

We’re making progress.” 



Hillsborough County, FL 
• Includes major city, Tampa, on west coast of Florida 

• Hazards include hurricanes, floods, severe storms 

• Encourages hazard mitigation, including elevation of 
homes in safe sites, planning, and public education  

• Encourages homeowner action 

• Hurricane storm surge could extend 3 miles inland, 
13-17 feet deep 

• Landmark post-disaster redevelopment plan focuses 
on how to recover  

• Identifies priority redevelopment areas where 
rebuilding will be encouraged and incentivized 

“Our plan identifies how our community will 
redevelop and recover. It emphasizes seizing 

opportunities for building back better and 
improving our community.” 

 



Jefferson County, WV 
• Appalachian county with rich heritage that dates back 

to founding of our nation. 

• Just outside Washington, DC 

• Hazards include flooding, wildfires, winter storms, 
droughts, and terrorism.  Recent “derecho” 
windstorm. 

• Exemplary partnership process that involves 
hundreds of businesses, agencies, vulnerable 
populations, and citizens in continual planning, drills, 
and implementation 

• Disaster-Ready Kids, StormReady, hazard 
mitigation planning, and COOP programs 

 

“Our strength lies in  
our relationships (and) 

involving the whole 
community.” 



Pasadena, TX 
• Low-lying town near Gulf, south of Houston 

• Hurricanes, tropical storms, inland flooding, 
storm surge 

• Recovering from heavy 2008 damage from 
Hurricane Ike 

• Created prototype program for Public 
Information to engage citizenry  

• Partnership model and targeted outreach 

• Outreach includes bilingual and vulnerable populations 

• Programs include hazard mitigation, environmental protection, infrastructure 
and land use management 

“All communications are bilingual.  
This is so important, so that everyone  

understands what is happening.” 



Rockford, IL 

• Small city in Northern Illinois. 

• With 2 counties, developing a major regional plan for sustainable 
development 

• Very broad work program includes hazard mitigation and environmental 
protection 

• Walkable streetscapes and parks, alternate energy, greenhouse gas issues, 
energy conservation, and disaster resilience 

• Acquiring floodplain properties to create parks 

“Our growth strategy enhances neighborhood livability, balances new 
development with infill, promotes agriculture, reduces greenhouse gas 
emissions, introduces walkable landscapes, conserves natural 
resources, and rejuvenates historic economic centers.”  



Tulsa, OK 
• Inland community of 400,000 

• Long history of flooding problems, with 
severe storms, tornadoes, and chemical 
hazards 

• Dramatic strides in reducing frequency of 
floods since 1984 & 1986 disasters 

• Comprehensive management program 
includes aggressive regulation, floodplain 
clearance, watershed management, 
all-hazards planning & environmental 
protection 

• Cleared 1,000+ floodplain buildings 

• Emphasizes collaboration and 
partnerships, spurred by Project Impact 
(1998-2001) and non-profit Tulsa Partners, Inc. 

 

 

“We do everything through partnerships  
-- linking together government, 

businesses, non-profits, and grassroots 
citizens.” 



State of Vermont 
• The Green Mountain state 

• Many mountain streams with high 
velocities 

• Frequent flash floods, serious 
streambank erosion 

• 3 big storms devastated half the state 
in 2011 – still recovering from TS Irene 

• Working to build back better 

• Encouraging communities in recovery 
and hazard mitigation and planning 
– Flood-Resilient Communities 
Program 

• Encouraging smart growth, walkable 
communities, sound regulation 

 

“We’re building partnerships and integrating 
 river science and river protection into …  

a unified approach to floodplain management, 
hazard mitigation, water quality protection,  

and community development.” 



Resilient Neighbors Network 
“Working together, we can create a better world by reinvigorating our grassroots.” 



Come Join Us 
 International Hazard 

Mitigation Practitioners 
Symposium 

 July 16-17, 2013 
Broomfield, CO 

 From Grassroots to Global: 
Reducing Disaster Losses 
through Mitigation and 
Adaptation 

http://nhma.info/uploads/news/NHMA_Save_the_DateFinal.pdf


                For More Information: 

Website:  www.nhma.info 

Email:  nathazma@gmail.com 

 



DON’T TAKE THE RISK: 

PLAN FOR DISASTER 

RESILIENCY  

The Story of Capitola, CA 

Aaron Pfannenstiel, AICP, LEED AP 



Capitola Location 



Capitola Overview 

Small Coastal Community in Santa Cruz County 

Size:  Approximately two square miles 

Population:  9,918 

Tourist Population:  Up to 30,000 daily (peak) 

Median Income:  $52,389 

Median House Value:  $531,900 



Capitola Overview 



Capitola History 

• Tourist roots started back in 1874 and 1883 with “Camp 

Capitola” (primarily a campground for families vacationing 

during the summer season).   

• First Hotel in 1878.  Subdivision of surrounding tracts for 

summer homes in 1882.  

• ~1884:  Railroad through Capitola was broad gauged.  

• Grand Hotel Capitola from 1894-1897 and the addition of 

the Union Traction Company streetcar line in 1903-4 

• Incorporated in 1949 and experienced post WWII 

suburbanization like many other communities. 

The Esplanade (ca. 1910) 

Cliffs along Lovers Lane (ca. 1911) 



“The Incident” 

• March 2011 Record Rain event caused a storm drain 

pipe to fail, causing a sinkhole beneath the Pacific Cove 

Mobile Home Park 

• Flooding associated with the failure occurred in the 

Capitola Village affecting businesses and City buildings 

(Police Station, Fire Station, and City Hall)  

• Damage to City property estimated at approximately 

$500,000 

• Several million dollars worth of damage to the city-

owned Pacific Cove Mobile Park. 

• Property damage county-wide:  $15.5 million (National 

Climactic Data Center) 



“The Incident” 



Capitola Hazards over Time (1791-2011) 

FLOOD  
(1955,1982, 2011) 

EARTHQUAKE 
(1906, 1989) 

STORMS 
(1939, 1940,1960, 1965) 

DROUGHT 
(1877, 1987-92) 

HIGH SURF/ HIGH 
TIDE 
(1926, 1931, 1958, 
1983, 2008) 

EROSION 
(1911, 1955, 1960s) 

TSUNAMI 
(1946, 2011) 



Capitola Lessons Learned 

•ASK IF 

THERE IS A 

LOCAL 

HISTORIAN!! 

•You might 

get this! 
 

 



Capitola’s Climate Change 

Considerations 



Final Outcomes 

• Plan Review completed by Cal OES (two 

minor comments) 

• Plan Review occurring by FEMA now (one 

minor comment) 

• City is currently Updating their General Plan, 

which incorporates the LHMP into the Safety 

Element. 

• No debate regarding climate change 

considerations. 



Marcy L. Leach 

 

City of Rockford 

Keith Creek Greenway 

Flood Mitigation Project 

APA  

2013 Annual Conference 

April 14, 2013 



Introduction – Problem Overview 

• 1890’s Building of homes along Keith Creek 

• 1920’s Home construction nears completion 

• 1926 Flood devastates new homes 

• 1938 Flood again causes damage to homes 

• 1939 WPA program assist with channel project 

• 1941 Flood Control Dam built on North Branch 

• 1941 Flood Control Dam not  built on South Branch 

• 1952 Flood of Record causes damages to homes 

• 2006, 2007 & 2008 Floods continue to harm homes 



Introduction – City Buyout Program 

• 2008 Acquisition of flood damaged homes begins 

and continues through to the present 

• Goal established to remove the highest damaged 

and most at risk homes (approx 128 homes) 

• Homeowners offered pre-flood fair market value 

• Acquisition program follows the Uniform Relocation 

Act guidelines and uses certified appraisal firms 



Introduction – Solution Options 

• Recognize there is not one measure will solve this 

long-term flooding problem 

• Home buy-out first phase toward a long term 

solution 

• Channel work needed to help flooding, water quality, 

and sustainable neighborhood design 

• Construct a small flood control dam on the south 

branch of the creek 

• Community buy-in to the vision of the approach 



Rockford - Background 

ROCKFORD 

C
o

u
n

ty
 L

in
e
 

821 miles of water main 
75 miles of alley 

140 miles of streams 
500 miles of storm sewer 

1,500 miles of road 

 65   square mile area 

  80,000   parkway trees 

 14  watersheds 

 365  detention basins 

 3  dams: Alpine,  

                      Page Park,  

                   Levings Lake 

 123  bridges  

  

Rockford 



Keith Creek – Background Cont… 

Keith Creek - In the 1930’s…. 

 

 



Keith Creek – Background Cont… 

Keith Creek - Now…. 

 

 



Alpine Dam 

Main Channel 

South Branch 

Keith Creek – Background Cont… 

• Watershed Characteristics: 
• Approximately 18 miles of Channel 

• Main channel is regulated by Alpine Dam  



Keith Creek – H&H Model Development 

• FEMA Effective Hydraulic Model 
• HEC-2 Hydraulic Model 

• Developed in the late 1970’s 



Keith Creek – H&H Model Development 

• Beginning February 2008 the USACE and 

City of Rockford entered into an agreement 

for a feasibility study of the Keith Creek 

Watershed 
 • Performed Detailed Survey 

- 55 Bridge and Culverts 

- Over 240 Cross-Sections  

 

• Developed HEC-HMS model 

 

• Created both Steady-State and 

Unsteady-State  Models 

- Modeled 8 miles of Channel 



Keith Creek – H&H Model Development 

• In 2010 FEMA funded Illinois State Water Survey 

to study the Rock River including many of the 

watersheds in the Rockford Area 

 

• Work included the Keith Creek Watershed and 

allowed for great coordination between many 

Local, State and Federal agencies 

 

 



Keith Creek – Proposed Flood Control 

Solutions 

• Churchill Park Restoration Plan 

 

 

• Acquisition and Demolition of approx. 128 homes 

 

•To date, 5 grants have been awarded to Rockford for 

acquisition and demolition including Hazard Mitigation 

Grant Program funds and  Department of Commerce & 

Economic Opportunity grant funds totaling $13 million 

 

•Demolitions began in 2008 and still continue in 2013 



Keith Creek – Proposed Flood Control 

Solutions 

• Churchill Park Restoration Plan Cont. 

 

 



Keith Creek – Proposed Flood Control 

Solutions 

• Churchill Park Restoration Plan Cont. 

 

 

• Restoration and Stabilization of Eroding Banks 
- Removal of existing concrete-line channel 

- Widening and re-meandering of channel 

- Establishment of native vegetation  



Keith Creek – Proposed Flood Control 

Solutions 

• Churchill Park Restoration Plan Cont… 

 

 

•Increase Conveyance 
-Modifications & removal of several restrictive bridge crossings  

• Increase Flood Storage through widening 

• Maximum Flood Reduction = 2 Feet 



Funding - Opportunities 

• Traditional Disaster Grant Programs 

• Non-Traditional Federal/State Programs 

• Sales Tax for Infrastructure 

• Public-Private Partnerships 

• Long-Term Bonding  

• New Utility Tax 

• IDOT Bridge Funds 



Where are we now? 

• 112 homes have been acquired and are awaiting 

funding for their deconstruction 

• Buy-in by our citizens help to make this project 

sustainable throughout all phases 

• Development of a multi-phase approach to mitigate 

future flood loss 

• Continue to meet with stakeholders to complete the 

different phases of this project 

 



Moving Forward 

• Remove physical and non-physical                 

obstructions to this project  

• Create a safe walkable neighborhood 

• Establish an environmentally enhanced riparian 

stream corridor near the confluence with our river 

• Improve connectivity with existing neighborhood 

destinations through pathway and roadway 

improvements 

• Promote the efforts of this project throughout the 

state and region 



Pennsylvania 

• Created standardized HM Toolkit 

• Reinvigorated State Planning Team 

• Leveraged resources 



PEMA 



PA Silver Jackets 



PA Silver Jackets 



Pennsylvania 

• Hurricane Sandy, 2012 
• Tropical Storm Lee, 

2011 
• Hurricane Irene, 2011 
• Severe Storms and 

Flooding, 2011 
• Severe Winter Storms 

and Snowstorms, 
2010 



Pennsylvania Successes 

• Mitigation projects in 
progress 

• Plan implementation 
continuous 

• County plans up to 
date and being 
reviewed faster 

• Partner focused 
outreach 



FEMA Library 



ASFPM 



Natural Hazard Mitigation Assoc. 

http://nhma.info/uploads/news/NHMA_Save_the_DateFinal.pdf


State Agencies 



Google Websites 



What works? 

• Co-mentoring 

• Networking 

• Leveraging funding 
sources 

• Training to jump-
start new programs 

• Engaging a variety of 
stakeholders 

 



Don’t Take the Risk:  
Plan for Disaster Resiliency 

Thank You! 
Darrin R. Punchard, AICP, CFM, darrin.punchard@aecom.com 

Aaron Pfannenstiel, AICP, LEED AP, AJP@rbf.com  

Sarah Bowen, AICP, CFM, sbowen@mbakercorp.com  
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