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Agenda

Workshop format and materials 
Mitigation concepts
Risk review
Mitigation

• Types of mitigation
• Break (15 minutes)
• Mitigation costs
• How to get funding
• Additional resources
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Workshop 

Materials

Slides with technical 
content

Resource guide with 
additional 
information

Worksheets
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What is Mitigation?

Risk definition: Hazard mitigation is the effort 

to reduce loss of life and property by 

lessening the impact of disasters. In other 

words, hazard mitigation keeps natural 

hazards from becoming natural disasters. 

(FEMA)



What is Resilience?

Resilience is the capacity of individuals, 

communities and systems to survive, adapt, 

and grow in the face of stress and shocks, and 

even transform when conditions require it. 

Building resilience is about making people, 

communities and systems better prepared to 

withstand catastrophic events—both natural 

and manmade—and able to bounce back more 

quickly and emerge stronger from these 

shocks and stresses. (Rockefeller Foundation)



Quotes

“By nature man hates change; seldom will 
he quit his old home till it has actually 
fallen around his ears.” 

- Thomas Carlyle

“The greatest glory in living lies not in 
never falling, but in rising every time we 
fall.”

- Nelson Mandela



Risk Review

Which hazards should you plan 

for?

• Flood

• Hurricane

• Cyber attack

• Pandemic

How bad can it get

• Losses?

• People impacted?
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Is the Risk 

Acceptable?
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If it is not, you’ll 

need to find a way 

to mitigate some or 

all of it.



Types of Mitigation

 Property protection – buyouts, relocation, warning 

systems, etc.

 Capacity – plans, training, insurance, etc.

 Structural projects – flood control, French drain, 

green infrastructure, berm installation, etc.

 Outreach and information – employee training, 

websites, demonstration events, etc. 

 Natural system resiliency - streambank and slope 

stabilization, fire resistant landscapes, wetland 

restoration, etc.
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Flood/Dam Failure Mitigation

 Buyout the property (pre-flood market 

value)

 Elevate the property ($30k-$100k)

 Dry flood-proofing ($8k-$20k)

 Wet flood-proofing ($2k-$20k)

 Stormwater management

 Insurance (risk transfer)
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Dry Flood-Proofing

 Dry flood-proofing techniques 
are designed to prevent 
floodwater from entering a 
building.

 Measures include the protection 
of doors and other openings 
with permanent or removable 
flood shields by sealing walls 
with waterproof coatings, 
impermeable membranes, or 
supplemental layers of masonry 
or concrete. 
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Wet Flood-Proofing

 Wet flood-proofing measures 

allow floodwater to enter a 

building but limit the damage to 

the structure and its contents. 

 Measures include building utility 

installations above flood levels, 

raising electrical sockets, fitting 

tiled floors so that the building 

can quickly be returned to use 

after the flood, and sealing walls 

with water-resistant building 

materials. 
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Stormwater Management
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Bioretention / Raingarden Planter Box
Rainwater 

Harvesting

Green Roofs



Other Flood/Dam Mitigation

 French Drain (Dry Flood-Proofing)

 Sump Pump (Wet Flood-Proofing)

 Warning – sensors

 Response Plan
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Sump Pump



Wind Mitigation
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Anchoring

Hurricane Straps

Secondary Water 

Resistance

Shutters



Wind (Tornado) Mitigation
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Wildfire Mitigation
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Landslide Mitigation
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 Vegetative slope stabilization

 Engineered slope stabilization

 Retaining structures

 Terracing



Earthquake Mitigation

 Securing shelving, server racks, 

hazardous equipment, etc. 

 Anchoring HVAC

 Flexible extinguisher drops
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Drought Mitigation

 Drought-resistant crops

 Drip irrigation

 Water catchment

 Water conservation practices
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Pandemic

 Update policies to implement more flexibility and non-

punitive

 Flexible worksites and work hours

 Identify critical business functions and employees

 Develop business continuity plan and exercise it

 Upgrade periodic cleaning

 Minimize face to face contact

 Develop guidelines once an employee has become sick
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Cyber Attack

 Keep software updated and upgraded

 Multi-factor authentication

 Create a system recovery plan and exercise it

 Remove unwanted, unneeded or unexpected hardware 

and software from the network

 Assign privileges based on risk exposure and as required 

to maintain operations

 Segregate critical networks and services

 Maintain backups a multiple locations
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Other Mitigation

 Generators (several hazards)

 Air conditioning (extreme heat)

 Redundant power (e.g. solar) (several hazards)

 Water catchment (drought)

 Redundant heat source (extreme cold)

 Plans and drills (several hazards)
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Plans

 Hazard Mitigation Plan – describes business resources, 
risk assessment, mitigation actions, and implementation 
and maintenance.

 Contingency Plan – If a disaster does occur, what does 
the business do?

 Continuity of Operations Plan – describes how the 
business will continue running with minimal 
interruption.

 Crisis Communication Plan - internal and external 
communication protocols for before, during, and after a 
disaster.

 Recovery Plan – describes what needs to be done after a 
disaster to get the business back running.

 Individual hazard-focused plans (or appendices).
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Mitigation Plan

 Consider all the hazards you are exposed 

to and try to quantify the impacts for the 

highest risk hazards.

 Determine which risks are too great and 

evaluate your mitigation options.

 Identify ways to implement cost-effective 

mitigation.

 Maintain and evaluate the Plan and 

update it periodically (at least annually).
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Exercise the Plans!

 Conduct periodic drills and 

exercises to test your plans, 

take recommendations, and 

make updates.

 Post plans and make them 

accessible.

 Integrate into employee 

training.

 Create emergency kits.
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How Much Should I Spend?

 Losses avoided calculated

 Losses before mitigation – losses after mitigation

 Present value coefficient calculated

 Project useful life

 Discount rate (set by Office of Management and Budget)

 Costs identified

 Benefit Cost Ratio calculated

 ≥ 1.0 is cost effective

 <1.0 is not cost effective
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Calculating Losses Avoided

 Review the total loss and annualized loss values

 Determine what losses would occur after mitigation

 If mitigation removes all losses, the entire value is the losses 

avoided

 In example below, if mitigation reduces $155,354 to zero, the 

losses avoided would be $155,354 ($1,554/year annualized)
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Calculate Present Value 

Coefficient (PVC)

 Discount rate (DR) is an interest rate used to determine 

the time value of money. For federally funded 

mitigation projects, the discount rate is set by OMB to 

be 7.00%.

 Project Lifespan (LS) is the length in years of how long 

the project will physically last.

 PVC is the combined effect of the discount rate and the 

useful lifetime of a mitigation project. It is used to 

bring the annualized costs and benefits to the net 

present value.
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𝑃𝑉𝐶 =
1 − 1 + 𝐷𝑅

_𝐿𝑆

𝐷𝑅

Project Type Lifespan (Years)

Acquisition/Relocation 100

Structural Project 50

Equipment 5-30



Calculate Total Benefits

For wet-proofing business, lifespan assumed to be 20 

years.
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Total Benefits = 𝑃𝑉𝐶 × 𝐴𝑛𝑛𝑢𝑎𝑙𝑖𝑧𝑒𝑑 𝐿𝑜𝑠𝑠𝑒𝑠 𝐴𝑣𝑜𝑖𝑑𝑒𝑑

𝑃𝑉𝐶 =
1− 1+𝐷𝑅

_
𝐿𝑆

𝐷𝑅
= 

1− 1+0.07
_
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0.07
= 10.59  

Total Benefits = 10.59 × $1,554 = $16,457



Calculate Total Costs

Adding subfloor drainage at $3/sqft (flood mitigation 

costs detailed in link below).

https://www.fema.gov/media-library-data/20130726-

1649-20490-2887/fema_102_chapter_5.pdf
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Initial Costs = $3/𝑠𝑞𝑓𝑡 × 4,000 sqft = $12,000

Maintenance Costs = $100/𝑦𝑒𝑎𝑟 × PVC = $100 x 10.59 = $1,059

Total Costs = 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐶𝑜𝑠𝑡𝑠 + 𝑀𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 𝐶𝑜𝑠𝑡𝑠
= $12,000 + 1,059 = $13,059

https://www.fema.gov/media-library-data/20130726-1649-20490-2887/fema_102_chapter_5.pdf


Calculate Benefit Cost Ratio
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Benefit Cost Ratio=
𝑇𝑜𝑡𝑎𝑙 𝐵𝑒𝑛𝑓𝑖𝑡𝑠

𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑠𝑡𝑠
= 
$16,457
$13,059

= 1.26  

 Value is > 1 so it is cost effective



Worksheet #1
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Worksheet #2 – Benefits 
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Worksheet #3 – Costs 
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How to Pay for Mitigation?

Grants

FEMA, EPA, USDA, etc.

State 

Loans

https://toolkit.climate.gov/co

ntent/funding-opportunities
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https://toolkit.climate.gov/content/funding-opportunities


FEMA Can Assist With:
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 Property acquisition

 Structure demolition or relocation

 Structure elevation and reconstruction

 Dry flood proofing historical and non-

residential structures

 Flood risk reduction projects

 Emergency generators
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FEMA Grants

Non-Disaster Post-Disaster

• Multi-hazard

• Non-

damaged 

facilities

• Flood only

• Non-

damaged 

facilities

• Multi-hazard

• Damaged 

and non-

damaged 

facilities

• Incident-

specific

• Damaged 

facilities

BRIC

Building Resilient 

Infrastructure 

and Communities



Additional Resources

 https://www.ready.gov/business
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https://www.ready.gov/business


Questions?

 Bill Bohn 

bbohn@sobisinc.com 

703-655-4071

 Jennifer Woofter

Jennifer@sustainabilityconsulting.com

202-470-3248
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