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Introduction

The purpose of this document is to provide a resource that communities can use to identify
and evaluate a range of potential mitigation actions for reducing risk to natural hazards
and disasters.

The focus of this document is mitigation, which is action taken to reduce or eliminate
long-term risk to hazards. Mitigation is different from preparedness, which is action taken to
improve emergency response or operational preparedness.

Ideas for mitigation actions are presented for the following natural hazards:

= Drought

» Earthquake

» Erosion

» Extreme temperatures Examples of mitigation actions are

* Flood planning and zoning, floodplain

- Ealld id protection, property acquisition and

= Landslide . : :

. Lightning relocation, or public outreach projects.
* Sealevel rise Examples of preparedness actions are

= Severe wind

installing disaster warning systems,
= Severe winter weather g gy

- Storm surge purchasing radio communications
= Subsidence equipment, (.)r'conductmg emergency
= Tornado response training.

= Tsunami
=  Wildfire

Actions that may mitigate multiple hazards are presented in the last section, entitled
“Multiple Hazards.”

The suggested mitigation actions are summarized into four types: (1) Local Planning and
Regulations, (2) Structure and Infrastructure Projects, (3) Natural Systems Protection, and (4)
Education and Awareness Programs. Examples of activities that can be used to accomplish
each mitigation goal are identified, as well as the relevant FEMA publications or resources,
if applicable.

This document is intended to be a starting point for gathering ideas and should not be used
as the only source for identifying actions. Communities should seek innovative and different
ideas for reducing risk that meet their unique needs. The actions listed are not necessarily
eligible for Federal assistance programs. Users should review specific program guidance

and contact their State Hazard Mitigation Officer (SHMO) or regional FEMA office for more
information.
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Drought

A drought is a period of unusually constant dry weather
that persists long enough to cause deficiencies in water
supply (surface or underground). Droughts are slow-onset
hazards, but, over time, they can severely affect crops,
municipal water supplies, recreational resources, and wildlife.
If drought conditions extend over a number of years, the
direct and indirect economic impacts can be significant. High
temperatures, high winds, and low humidity can worsen
drought conditions and also make areas more susceptible to
wildfire. In addition, human actions and demands for water
resources can accelerate drought-related impacts.



I Local Planning and Regulations

D-1 Assess Vu|nerabi|ity to To better understand and assess local vulnerability to drought,

Drought Risk consider actions such as:
» (athering and analyzing water and climate data to gain a better

understanding of local climate and drought history.

» Identifying factors that affect the severity of a drought.

= |dentifying available water supplies.

» Determining how the community and its water sources have been
impacted by droughts in the past.

D-2 Monitor Drought Monitoring drought conditions can provide early warning for
policymakers and planners to make decisions through

Conditions actions including:

= |dentifying local drought indicators, such as precipitation,
temperature, surface water levels, soil moisture, etc.

» Establishing a regular schedule to maonitor and report conditions
on at least a monthly basis.

D_3 Monitor Water Supply Monitoring the water supply and its functions can save water in the
long run through actions such as:

» Regularly checking for leaks to minimize water supply losses.
* Improving water supply monitoring.

D-4 Plan for Drought Plan for future drought events in your area through actions such as:

» Developing a drought emergency plan.

» Developing criteria or triggers for drought-related actions.

= Developing a drought communication plan and early warning
system to facilitate timely communication of relevant information
to officials, decision makers, emergency managers, and the general
public.

= Developing agreements for secondary water sources that may be
used during drought conditions.

= FEstablishing an irrigation time/scheduling program or process so
that all agricultural land gets the required amount of water.
Through incremental timing, each area is irrigated at different
times so that all water is not consumed at the same time. Spacing
usage may also help with recharge of groundwater.
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D-g Require Water Conservation Require mandatory water conservation measures during drought

During Drought Conditions emergencies, including:
= Developing an ordinance to restrict the use of public water

resources for non-essential usage, such as landscaping, washing
cars, filling swimming pools, etc.

= Adopting ordinances to prioritize or control water use, particularly
for emergency situations like fire fighting.

D-6 Prevent Overgrazing Prevent overgrazing, which has been linked to drought vulnerability,
through actions such as:

= Establishing a grazing policy or permitting program to
prevent overgrazing.

» Reducing the number of animals and improving
range management.

I Structure and Infrastructure Projects

D-7 Retrofit Water Supp|y Improve water supply and delivery systems to save water through

Systems actions such as:
= Designing water delivery systems to accommodate drought events.

= Developing new or upgrading existing water delivery systems to
eliminate breaks and leaks.

I \atural Systems Protection

D-8 Enhance Landsca ping and Encourage drought-tolerant landscape design through measures

. such as:
Design Measures !
* Incorporating drought tolerant or xeriscape practices into landscape

ordinances to reduce dependence on irrigation.

» Providing incentives for xeriscaping.

» Using permeable driveways and surfaces ta reduce runoff and
promote groundwater recharge.

Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards
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8

D-9 Educate Residents on Encourage citizens to take water-saving measures, such as

Water Saving Techniques

the following:

Installing low-flow water saving showerheads and toilets.
Turning water flow off while brushing teeth or during other
cleaning activities.

Adjusting sprinklers to water the lawn and not the sidewalk

or street.

Running the dishwasher and washing machine anly when they
are full.

Checking for leaks in plumping or dripping faucets.

Installing rain-capturing devices for irrigation.

Encouraging the installation of graywater systems in homes to
encourage water reuse.

D-10 Educate Farmers on Encourage farmers to implement soil and water conservation

Soil and Water Conservation

practices that foster soil health and improve soil quality to help
increase resiliency and mitigate the impacts of droughts. Potential

Practices conservation practices include the following:

Rotating crops by growing a series of different types of crops on
the same fields every season to reduce soil erosion.

Practicing contour farming by farming along elevation contour
lines to slow water runoff during rainstorms and prevent soil
erosion, allowing the water time to absorb into the soil.

Using terracing an hilly or mountainous terrain to decrease soil
erosion and surface runoff.

Planting “cover crops,” such as oats, wheat, and buckwheat, to
prevent sail erosion.

Using zero and reduced tillage to minimize soil disturbance and
leave crop residue on the ground to prevent soil erosion.
Constructing windbreaks to prevent evaporation from reclaiming
salt-affected soil.

Collecting rainwater and using natural runoff to water plants.

D-11 Purchase CI’Op Insurance Preserve economic stability during a drought by encouraging
agricultural interests to obtain crop insurance to cover potential
FEMA Resources/Publications losses due to drought.

FEMA 20, P-85, 361, 453

Other drought-related mitigation actions may also apply to other hazards. See the sections entitled

“Extreme Temperatures” and “Multiple Hazards” for other possible ideas.
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arthquake

An earthquake is a sudden release of energy that creates
a movement in the earth’s crust. Most earthquake-related
property damage and deaths are caused by the failure
and collapse of structures due to ground shaking. The
level of damage depends upon the extent and duration of
the shaking. Other damaging earthquake effects include
landslides, the down-slope movement of soil and rock (in
mountain regions and along hillsides), and liquefaction.




I Local Planning and Regulations
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EQ-1 Adopt and Enforce
Building Codes

FEMA Resources/Publications
FEMA 83, 224, 232, 254, 266,
3131 349; P_74.9; P_750

EQ-2 Incorporate Earthquake
Mitigation into Local Planning

FEMA Resources/Publications
FEMA 83, 224, 254, 266, 313, 349

EQ-3 Map and Assess Community
Vulnerability to Seismic Hazards

FEMA Resources/Publications
FEMA 83, 154, 366, ROVER

Building codes reduce earthquake damage to structures. Consider
actions such as:

Adopting and enforcing updated building code provisions to
reduce earthquake damage risk.

Adopting the International Building Code (IBC) and International
Residential Code (IRC).

Earthquake risk can be reduced through local planning, codes, and
ordinances, including:

Creating a seismic safety committee to provide policy
recommendations, evaluate and recommend changes in seismic
safety standards, and give an annual assessment of local and
statewide implementation of seismic safety improvements.
Developing and distributing guidelines or passing ordinances that
require developers and building owners to locate lifelines,
buildings, critical facilities, and hazardous materials out of areas
subject to significant seismic hazards.

Incorporating structural and non-structural seismic strengthening
actions into ongoing building plans and activities in the capital
improvement plan to ensure that facilities remain operational for
years to come.

Supporting financial incentives, such as low interest loans or tax
breaks, for home and business owners who seismically retrofit
their structures.

To better understand and assess local vulnerability to earthquakes,
consider actions such as:

Developing an inventory of public and commercial buildings that
may be particularly vulnerable to earthquake damage, including
pre-1940s homes and homes with cripple wall foundations.
Collecting geologic information on seismic sources, sail conditions,
and related potential hazards.

Creating an earthquake scenario to estimate potential loss of life
and injuries, the types of potential damage, and existing
vulnerabilities within a community to develop earthquake
mitigation priorities.

Using Hazus to quantitatively estimate potential losses from

an earthquake.

Maintaining a database to track community vulnerability to
earthquake risk.

Using GIS to map hazard areas, at-risk structures, and associated
hazards (e.g., liguefaction and landslides) to assess high-risk areas.

Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards



Local Planning and Regulations

EQ_4 Conduct Inspections of Inspections can be used to assess earthquake risk, such as:

Building Safety » Establishing a school survey procedure and guidance document to
inventory structural and non-structural hazards in and around

FEMA Resources/Publications schoal buildings.

FEMA 154, 155, 202, 221, 224, 225, = Using rapid visual screening to quickly inspect a building and

identify disaster damage or potential seismic structural and
non-structural weaknesses to prioritize retrofit effarts, inventory
high-risk structures and critical facilities, or assess post-disaster risk
to determine if buildings are safe to re-occupy.

= (onsulting industry standard publications such as American
Society of Civil Engineers (ASCE) 31 - Seismic Evaluation of Existing
Buildings, ASCE 41 - Seismic Rehabilitation of Existing Buildings,
and Applied Technology Council (ATC) 20 - Procedures for
Postearthquake Safety Evaluation of Buildings.

226, 233, 306, 307, 395, ROVER

Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards
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I Structure and Infrastructure Projects

EQ'S Protect Critical Facilities Reduce potential damage to critical facilities and infrastructure from
and Infrastructure future seismic events through actions such as:

= (Conducting seismic retrofitting for critical public facilities most at
risk to earthquakes.

» Requiring bracing of generators, elevators, and other vital
equipment in hospitals.

= |dentifying and hardening critical lifeline systems (i.e., critical public
services such as utilities and roads) to meet “Seismic Design
Guidelines and Standards for Lifelines” or equivalent standards
such as American Lifelines Alliance (ALA) guidance. This may
distinguish a manageable earthquake from a social and
economic catastrophe.

* Reviewing construction plans for all bridges to determine their
susceptibility to collapse and retrofitting problem bridges.

= Using flexible piping when extending water, sewer, or natural
gas service.

» Installing shutoff valves and emergency connector hoses where
water mains cross fault lines.

EQ-6 |mp|ement Structural Use structural mitigation measures to reduce damage from future

oy . . seismic events, such as:
Mitigation Techniques smic ev !
= Strengthening and retrofitting non-reinforced masonry buildings

FEMA Resources/Publications and non-ductile concrete facilities that are particularly vulnerable

FEMA 307, 320, 345, 356, 361, to ground shaking.
395, 396, 412, 453, 547, P-774 . Ret'roﬁttmg building veneers.to prevent‘fai\ure.‘
» Building a safe room to provide protection during an earthquake.

» Installing window film to prevent injuries from shattered glass.

= Anchoring rooftop-mounted equipment (i.e., HVAC units, satellite
dishes, etc).

» (Constructing masonry chimneys greater than 6 feet above a roof
with continuous reinforced steel bracing.

12 Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards



EQ-7 Increase Earthquake
Risk Awareness

FEMA Resources/Publications
FEMA E_74r 474, 526r 527, 528/
529, 530, P-811; EMI IS-22

EQ-8 Conduct Outreach
to Builders, Architects,
Engineers, and Inspectors

FEMA Resources/Publications
FEMA 232, 313, 389, P-420, 454

There are many ways to increase awareness of earthquake
risk, including:

Warking with insurance industry representatives to increase public
awareness of the importance of earthquake insurance. Residential
structural improvements can be factored into the process of
obtaining insurance coverage or reduced deductibles.

Developing an outreach program about earthquake risk and
mitigation activities in homes, schools, and businesses.

Educating homeowners on safety techniques to follow during and
after an earthquake.

Offering GIS hazard mapping online for residents and design
professionals.

Building susceptibility to earthquake damage can be improved if
design professionals are made aware of proper design and building
requirements. Outreach activities include:

Conducting information sessions or other forms of outreach on
seismic code provisions for new and existing buildings to enhance
cade use and enforcement by local architects, engineers,
contractors, and code enforcement personnel.

Training building department staff and officials on Form ATC-20 for

post-earthquake building evaluation. The ATC-20 report and
addendum, prepared by the Applied Technology Council, provide

procedures and guidelines for making on-the-spot evaluations and

decisions regarding continued use and occupancy of earthquake-
damaged buildings.

Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards
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Education and Awareness Programs

EQ-9 Provide Information
on Structural and
Non-Structural Retrofitting

FEMA Resources/Publications
FEMA E-74, 412, 413, 414, 530, 547

Property owners can retrofit existing structures to reduce damage
from seismic events. Potential actions include the following:

Educating homeowners about structural and non-structural
retrofitting of vulnerable homes and encouraging retrofit.
Developing a technical assistance information program for
homeowners. Teaching them how to seismically strengthen their
houses can be an effective mitigation activity. The program can
include providing local government building departments with
copies of existing strengthening and repair information

for distribution.

Developing an outreach program to encourage homeowners to
secure furnishings, storage cabinets, and utilities to prevent injuries
and damage. Examples include anchoring tall bookcases and file
cabinets, installing latches on drawers and cabinet doors,
restraining desktop computers and appliances, using flexible
connections on gas and water lines, mounting framed pictures and
mirrors securely, and anchoring and bracing propane tanks and
gas cylinders.

Establishing a library of technical documents on structural and
non-structural mitigation options as well as model ordinances and
procedures that have been used by other jurisdictions to reduce
earthquake risk.

Other earthquake-related mitigation actions may also apply to other hazards. See the section entitled

“Multiple Hazards” for other possible ideas.
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Erosion

Erosion is the wearing away of land, such as loss of riverbank,
beach, shoreline, or dune material. It is measured as the rate
of change in the position or displacement of a riverbank or
shoreline over a period of time. Short-term erosion typically
results from periodic natural events, such as flooding,
hurricanes, storm surge, and windstorms, but may be
intensified by human activities. Long-term erosion is a result
of multi-year impacts such as repetitive flooding, wave action,
sea level rise, sediment loss, subsidence, and climate change.
Death and injury are not typically associated with erosion;
however, it can destroy buildings and infrastructure.




I Local Planning and Regulations
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ER-1 Map and Assess
Vulnerability to Erosion

ER-2 Manage Development in
Erosion Hazard Areas

ER-3 Promote or Require Site
and Building Design Standards
to Minimize Erosion Risk

ER-4 Remove Existing Buildings
and Infrastructure from Erosion

Hazard Areas

FEMA Resources/Publications
FEMA P-55

Erosion risk can be better assessed and monitored with mapping
techniques, including the following:

Using GIS to identify and map erosion hazard areas.
Developing and maintaining a database to track community
vulnerability to erosion.

Using GIS to identify concentrations of at-risk structures.
Impraoving mapping of hazard areas to educate residents about
unexpected risks.

Erosion damage can be mitigated by regulating how development
occurs in hazard areas, such as the following:

Adopting sediment and erosion control regulations.

Adopting zoning and erosion overlay districts.

Developing an erosion protection program for high hazard areas.
Employing erosion control easements.

Prohibiting development in high-hazard areas.

Developing and implementing an erosion management plan.
Requiring mandatory erosion surcharges on homes.

Locating utilities and critical facilities outside of areas susceptible to
erosion to decrease the risk of service disruption.

Development can be designed to minimize damage due to erosion
using the following techniques:

Constructing open foundation systems on buildings to
minimize scour.

Constructing deep foundations in erosion hazard areas.
Clustering buildings during building and site design.
Designing and orienting infrastructure to deter erosion
and accretion.

To prevent damage to buildings and infrastructure from erosion,

consider acquiring and demolishing or relocating at-risk buildings
and infrastructure and enforcing permanent restrictions on
development after land and structure acquisition.

Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards



I N\atural Systems Protection

ER'S Stabilize Erosion To stabilize slopes susceptible to erosion, consider options such as:

Hazard Areas = Preventing erosion with proper bank stabilization, sloping or
grading techniques, planting vegetation on slopes, terracing
hillsides, or installing riprap boulders or geotextile fabric.

= Stabilizing cliffs with terracing or plantings of grasses or other
plants to hold sail together.

= Prohibiting removal of natural vegetation from dunes and slopes.

= Planting mature trees in the coastal riparian zone to assist in
dissipation of the wind force in the breaking wave zone.

= Using a hybrid of hard/soft engineering techniques (i.e., combine
low-profile rock, rubble, oyster reefs, or wood structures with
vegetative planting or other soft stabilization techniques).

= |Implementing marine riparian habitat reinstatement
or revegetation.

= Using a rock splash pad to direct runoff and minimize the potential
for erosion.

* Using bioengineered bank stabilization techniques.

Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards
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ER-6 Increase Awareness Consider ways to help citizens become more aware of specific

. erosion risks in your area, such as:
of Erosion Hazards
= Notifying property owners located in high-risk areas.

= Disclosing the location of high-risk areas to buyers.

= Developing a brochure describing risk and potential
mitigation techniques.

= QOffering GIS hazard mapping online for residents and
design professionals.

Other erosion-related mitigation actions may also apply to other hazards. See the sections entitled “Subsidence,”
“Landslide,” and “Multiple Hazards” for other possible ideas.

Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards



- xtreme
lemperatures

Extreme heat and extreme cold constitute different
conditions in different parts of the country. Extreme
cold can range from near freezing temperatures in the
southern United States to temperatures well below zero
in the northern states. Similarly, extreme heat is typically
recognized as the condition where temperatures
consistently stay ten degrees or more above a region’s
average high temperature for an extended period.
Fatalities can result from extreme temperatures,

as they can push the human body beyond its limits
(hyperthermia and hypothermia).



I Local Planning and Regulations
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ET-1 Reduce Urban Heat
Island Effect

ET-2 Increase Awareness of
Extreme Temperature Risk
and Safety

ET-3 Assist Vulnerable
Populations

ET-4 Educate Property Owners
About Freezing Pipes

As urban areas develop and buildings and roads replace open land
and vegetation, urban regions become warmer than their rural
surroundings, forming an “island” of heat. Several methods for
reducing heat island effects include:

Increasing tree plantings around buildings to shade parking lots
and along public rights-of-way.

Encouraging installation of green roofs, which provide shade and
remove heat from the roof surface and surrounding air.

Using cool roofing products that reflect sunlight and heat away
from a building.

The impacts of extreme temperatures on public health can be
lessened if citizens know how to prepare and protect themselves.
Ideas for increasing awareness include the following:

Educating citizens regarding the dangers of extreme heat and cold
and the steps they can take to protect themselves when extreme
temperatures occur.

Measures should be taken to ensure vulnerable populations are
adequately protected from the impacts of extreme temperatures,
such as:

Organizing outreach to vulnerable populations, including
establishing and promoting accessible heating or cooling centers in
the community.

Requiring minimum temperatures in housing/landlord codes.
Encouraging utility companies to offer special arrangements for
paying heating bills, if not already required by state law.

Creating a database to track those individuals at high risk of death,
such as the elderly, homeless, etc.

Extreme cold may cause water pipes to freeze and burst, which can
cause flooding inside a building. Ideas for educating property owners
include the following:

Educating homeowners and builders on how to protect their pipes,
including locating water pipes on the inside of building insulation or
keeping them out of attics, crawl spaces, and vulnerable outside walls.
Informing homeowners that letting a faucet drip during extreme cold
weather can prevent the buildup of excessive pressure in the pipeline
and avoid bursting.

Other extreme temperature-related mitigation actions may also apply to other hazards. See the sections entitled

“Severe Winter Weather,” “Drought,” and “Multiple Hazards” for other possible ideas.
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Flood

A flood is the partial or complete inundation of
normally dry land. The various types of flooding
include riverine flooding, coastal flooding, and
shallow flooding. Common impacts of flooding
include damage to personal property, buildings,
and infrastructure; bridge and road closures; service
disruptions; and injuries or even fatalities.



I Local Planning and Regulations
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F-1 Incorporate Flood Mitigation
in Local Planning

FEMA Resources/Publications
FEMA 100, 268, 473

F-2 Form Partnerships
to Support Floodplain
Management

Comprehensive planning and floodplain management can mitigate
flooding by influencing development. Strategies include:

= Determining and enforcing acceptable land uses to alleviate the
risk of damage by limiting exposure in flood hazard areas.
Floodplain and coastal zone management can be included in
comprehensive planning.

= Developing a floodplain management plan and updating
it regularly.

» Mitigating hazards during infrastructure planning. For example,
decisions to extend roads or utilities to an area may increase
exposure to flood hazards.

» Adopting a post-disaster recovery ordinance based on a plan to
regulate repair activity, generally depending on property location.

= Passing and enforcing an ordinance that regulates dumping in
streams and ditches.

= FEstablishing a "green infrastructure” program to link, manage, and
expand existing parks, preserves, greenways, etc.

= QObtaining easements for planned and regulated public use of
privately-owned land for temporary water retention and drainage.

Partnerships between local, state, and regional entities help expand
resources and improve coordination. Consider the following actions:

= Developing a stormwater committee that meets regularly to
discuss issues and recommend projects.

= Forming a regional watershed council to help bring together
resources for comprehensive analysis, planning, decision-making,
and cooperation.

» Establishing watershed-based planning initiatives to address the
flood hazard with neighbaring jurisdictions.

» Forming a citizen plan implementation steering committee to
monitor progress on local mitigation actions. Include a mix of
representatives from neighborhoods, local businesses, and
local government.

Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards



Local Planning and Regulations

F-3 Limit or Restrict
Development in
Floodplain Areas

FEMA Resources/Publications
FEMA 100, 268, 473

F-4 Adopt and Enforce
Building Codes and
Development Standards

FEMA Resources/Publications
FEMA 100, 268, P-762

Flooding can be mitigated by limiting or restricting how
development occurs in floodplain areas through actions such as:

Prohibiting or limiting floodplain development through regulatory
and/or incentive-based measures.

Limiting the density of developments in the floodplain.

Requiring that floodplains be kept as open space.

Limiting the percentage of allowable impervious surface within
developed parcels.

Developing a stream buffer ordinance to protect water resources
and limit flood impacts.

Prohibiting any fill in floodplain areas.

The use of building codes and development standards can ensure
structures are able to withstand flooding. Potential actions include:

Adopting the International Building Code (IBC) and International
Residential Code (IRC).

Adopting ASCE 24-05 Flood Resistant Design and Construction.
ASCE 24 is a referenced standard in the IBC that specifies minimum
requirements and expected performance for the design and
construction of buildings and structures in the flood hazard areas
to make them more resistant to flood loads and flood damage.
Adding or increasing “freeboard” requirements (feet above base
flood elevation) in the flood damage ordinance.

Prohibiting all first floor enclosures below base flood elevation for
all structures in flood hazard areas.

Considering orientation of new development during design (e.g,,
subdivisions, buildings, infrastructure, etc.).

Setting the design flood elevation at or abave the histarical high
water mark if it is above the mapped base flood elevation.

Using subdivision design standards to require elevation data
collection during platting and to have buildable space on lots
above the base fload elevation.

Requiring standard tie-downs of propane tanks.

Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards
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Local Planning and Regulations

F-5 Improve Stormwater
Management Planning

F-6 Adopt Polices to Reduce
Stormwater Runoff

Rainwater and snowmelt can cause flooding and erosion in
developed areas. Stormwater management practices to prevent
this include:

= (Completing a stormwater drainage study for known prablem areas.

= Preparing and adopting a stormwater drainage plan and ordinance.

= Preparing and adopting a community-wide stormwater
management master plan.

» Regulating development in upland areas in order to reduce
stormwater run-off through a stormwater ordinance.

* Linking flood hazard mitigation objectives with EPA Stormwater
Phase Il initiatives.

= Developing engineering guidelines for drainage from
new development.

» Requiring a drainage study with new development.

* Encouraging the use of Low Impact Development techniques

In addition to stormwater management, techniques to reduce rain
runoff can prevent flooding and erosion, such as:

» Designing a “natural runoff” or “zero discharge” policy for
stormwater in subdivision design.

» Requiring more trees be preserved and planted in landscape
designs to reduce the amount of stormwater runoff.

= Requiring developers to plan for on-site sediment retention.

= Requiring developers to construct on-site retention basins for
excessive stormwater and as a firefighting water source.

» Encouraging the use of porous pavement, vegetative buffers, and
islands in large parking areas.

» Conforming pavement to land contours sa as not to provide easier
avenues for stormwater.

* Encouraging the use of permeable driveways and surfaces to
reduce runoff and increase groundwater recharge.

= Adopting erosion and sedimentation control regulations for
construction and farming.

Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards



Local Planning and Regulations

F-7 Improve Flood
Risk Assessment

FEMA Resources/Publications
FEMA 416, 467-1, B-797

F-8 Join or Improve Compliance
with NFIP

FEMA Resources/Publications
FEMA 100, 209, FIA-15A,
NFIP Technical Bulletins

Heighten awareness of flood risk with the following:

» Incorporating the procedures for tracking high water marks
following a flood into emergency respanse plans.

» (Conducting cumulative impact analyses for multiple development
projects within the same watershed.

= (Conducting a verification study of FEMA'’s repetitive loss inventory
and developing an associated tracking database.

= Regularly calculating and documenting the amount of flood-prone
property preserved as open space.

» Requiring a thorough watershed analysis for all proposed dam or
reservoir projects.

= Developing a dam failure study and emergency action plan.

» Using GIS to map areas that are at risk of flooding.

» Obtaining depth grid data and using it to illustrate flood risk
to citizens.

*