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At an ever-growing rate, communities
across the globe are being profoundly
affected by increasingly severe
natural disasters including droughts,
wildfires, tornados, earthquakes,
volcanoes, hurricanes, tsunamis,
floods, landslides, and winter storms.

Debris, Debris,
Everywhere


First responders focus on life-saving
missions, and managing the vast amounts
of debris that are instantly generated by
these disasters is a top priority in rescue,
as well as response and recovery efforts.



Disaster debris poses immense health,
environmental and operational challenges
and timely and appropriate management is
critical. If strategic debris management
plans are not in place beforehand, rescue,
response and recovery efforts are severely
hampered.

Where To Begin?

Resources: Guidance,
Tools, Lessons Learned


Many international and domestic emergency response agencies
were involved in the response and now the recovery efforts
with critical lessons learned at every level.



To assist communities plan for and respond to disasters and
disaster-related debris, a plethora of guidance documents,
tools, and approaches have been developed to address the
myriad of materials management issues posed by these events
and improve outcomes, including:


EPA’s Planning for Natural Disaster Debris Guidance and
Disaster Debris Response Tool,



EPA’s Disaster Debris Response Tool



NOAA’s DigitalCoast,



FEMA’s HAZUS-MH,



USACE’s Debris Estimation Tool,



Geospatial and Remote Sensing approaches such as GIS,
LIDAR, and Drones.



Long-term Green Infrastructure and Nature-Based
Solutions Development,



Advance Analysis of Disaster Models



Advance Review of Planning/Response Resources

EPA Planning for Natural Disaster Debris
Natural disasters challenge communities every year and are expected to
increase in frequency and intensity. Debris may damage necessary
infrastructure, block access to roads, and pose threats to human health
and the environment. Pre-incident planning can significantly aid
decision-making during a response and enhance a community's
resiliency. Pre-incident planning can also help communities recover
faster, spend less money on cleanup and debris/waste management,
and use fewer resources to rebuild and recover.
EPA recommends preparing comprehensive debris management plans
before a natural disaster occurs. This document is designed to assist
communities (i.e., cities, counties, tribes, etc. working in conjunction
with the whole community, including federal, state, local, and tribal
agencies) in developing these plans and includes information on the
following:
-Recommended components of a debris management plan;
-Suggested management options for various natural disaster debris
streams;
-A collection of case studies that highlights how several communities
prepared for and managed debris generated by recent natural disasters;
-Federal, state, and local resources to consult in planning for natural
disasters.

EPA – Disaster Debris Response Tool

NOAA DigitalCoast

FEMA Public Assistance Resources
The Federal Emergency Management Agency's (FEMA) Public
Assistance (PA) Program provides aid in the wake of a major
disaster to state and local governments, and to certain nonprofits, to help communities in their recovery efforts.[1]
PA provides federal disaster grant assistance for debris
removal, emergency protective measures, and the repair,
replacement, or restoration of disaster-damaged property.
PA is meant to supplement any federal disaster grant
assistance that a business or organization has already
received.
PA is based on a partnership between FEMA, State, and local
officials.
The federal share of assistance should be less than 75% of the
eligible cost of emergency efforts and restoration. The
remaining funds are generally allocated by the state and are
distributed amongst eligible applicants

FEMA HAZUS-MH
Hazus is a geographic information system-based natural hazard
analysis tool to estimate physical, economic and social impacts of
disasters developed and freely distributed by the Federal Emergency
Management Agency (FEMA).
Hazus can model multiple types of hazards: flooding, hurricanes,
coastal surge, tsunamis, and earthquakes. The model estimates the
risk in three steps. First, it calculates the exposure for a selected
area. Second, it characterizes the level or intensity of the hazard
affecting the exposed area. Lastly, it uses the exposed area and the
hazard to calculate the potential losses in terms of economic losses,
structural damage, etc.
It graphically illustrates the limits of identified high-risk locations
due to earthquake, hurricane and floods. Users can then visualize
the spatial relationships between populations and other more
permanently fixed geographic assets or resources for the specific
hazard being modeled, a crucial function in the pre-disaster
planning process.
Hazus is used for mitigation and recovery, as well as preparedness
and response. Government planners, GIS specialists and emergency
managers use Hazus to determine losses and the most beneficial
mitigation approaches to take to minimize them. Hazus can be used
in the assessment step in the mitigation planning process, which is
the foundation for a community's long-term strategy to reduce
disaster losses and break the cycle of disaster damage,
reconstruction and repeated damage. Being ready helps recovery
after a natural disaster

USACE

-



In cases where the damage and debris are so extensive that it
exceeds local and state capabilities, FEMA can assign the U.S. Army
Corps of Engineers a mission to provide debris management assistance
in support of the National Response Framework.



There are no “typical” debris management missions, but generally,
there are 3 types of FEMA mission assignments:



1. Direct Federal Assistance—The Corps undertakes the debris
management mission, as assigned by FEMA. Direct Federal Assistance
missions may consist of one or more of the following tasks:
•
•
•
•
•
•



Right of Way Debris Removal
Emergency Clearance
Private Property Debris Removal
Demolition
Debris Removal from Drainage Structures
Waterway Debris

2. Technical Assistance—The Corps provides assistance to local
governments in developing debris removal contracts and assisting
with environmental issues, as well as training and coordination of
FEMA and local government debris monitors.
3. Federal Operations Support—The Corps provides oversight for
FEMA of state and local debris operations.

Lessons Learned

Opportunities for A New Paradigm


Sustainable Materials Management Approach + Hierarchy



Zero Waste/Product Substitution



Commodities Research/Market Analysis



Waste Characterizations



Cross-Pollination: Partnerships,Training, Conferences



Resource Sharing



Technical Tools – Software, GIS, Geospatial/Remote Sensing
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