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NCHRP Report 781: A Debris Management Handbook for State and Local DOTs and 
Departments of Public Works provides background and advice to enable a community or 
agency to better prepare for and respond to disaster-related debris issues. The subjects 
addressed within the handbook range from development of a plan to final debris disposal 
and operational closure. It is organized by phase of the debris management cycle, including 
policy, planning, contracts, segregation, monitoring, site selection, removal, disposal, and 
reimbursement, as well as hazard-specific considerations. The handbook features several 
case studies drawing on the experience of local, state, and federal debris managers, offering 
real-world insight into efficient debris management operations. This handbook will be of 
interest to community political leaders, state DOTs, local public works agencies, and facili-
ties managers.

Much of the debris from any incident—whether a traffic incident, collapse of aging infra-
structure, or major disasters such as a hurricane or tornado—falls on or is pushed onto roads. 
These roads must be cleared rapidly because they are part of the planned network of emer-
gency routes to bring in first responders, as well as to provide the necessary mobility to get the 
injured to appropriate medical care or to shelters. In the aftermath of an incident, it is essen-
tial to restore the transportation system and other public utilities as quickly as possible. This 
involves clearing debris and repairing, replacing, or restoring critical transportation infra-
structure. During most incidents with limited scope, local and state DOTs or public works 
departments are financially responsible for physically clearing debris from roads. However, 
during catastrophic events that create large quantities of debris, the federal government sup-
ports state and local efforts in clearing debris, including what lies in the transportation rights 
of way. To effectively work with federal programs, state and local DOTs need to be better 
prepared—in terms of training, resources, and expertise—to understand their role in debris 
clearance and to potentially serve as the lead for debris management. In order for states to 
succeed, they must equip those that do debris removal for routine incidents—often the public 
works departments—with the tools necessary to produce a comprehensive debris manage-
ment plan that, for example, meets the Federal Emergency Management Agency (FEMA) 
requirements for reimbursement and federal assistance as outlined in the FEMA Catastrophic 
Planning Initiative and the National Response Framework. 

Under NCHRP Project 20-59(37), the research team from Dewberry developed a hand-
book with recommended practices and procedures for debris management for local, tribal, 
and state transportation and public works agencies. The development of this guide involved 
an extensive amount of research and coordination. The authors conducted detailed reviews 
of applicable regulations and guidelines from federal agencies involved in disaster debris 

F O R E W O R D
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operations or funding, and consulted individuals working for and with state and local 
DOTs and DPWs as well as associations, organizations, and firms with experience in debris 
planning, training, contracting, operations, and monitoring. The research team also con-
tacted representatives from several state departments of emergency management, who 
provided documentation and advice on various aspects of debris operations. Creating the 
guide involved review and analysis of case studies. The team reviewed, verified, and sum-
marized all of the obtained background information to provide a clear picture of issues, 
problems, guidance, and potential solutions. The literature review yielded over 160 debris 
management publications, led to the creation of a searchable database and other tools, 
and informed the background that served as the foundation of the handbook. The review 
of field experience included a survey of local, state, and federal debris staff and in-depth 
interviews with experienced debris managers. The knowledge gained from these practitio-
ners formed the development of case studies highlighting real-world effective practices and 
lessons observed. 

In addition to the handbook, a methodology report and a PowerPoint presentation 
describing the entire project are available on the TRB website (www.trb.org) by searching 
for “NCHRP Report 781.”
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1   

Debris issues are varied, widespread, and costly. They have an immediacy that requires 
quick decision making in order to clear roadways and provide access for emergency vehicles 
and rescue operations, as well as unobstructed routes to critical facilities. Debris removal 
and disposal often constitute the single most costly activities faced by local and state jurisdic-
tions after a major disaster. A Debris Management Handbook for State and Local DOTs and 
Departments of Public Works will serve as:

•	 A single, comprehensive body of knowledge on academic and practical considerations for 
debris planning and operations.

•	 A foundation for developing and refining debris-related planning, operations, and training/
exercise options for state and local agencies.

•	 An intuitive guide toward establishing state and local contracting policies and procedures on 
debris clearance that are conducive to meeting federal agency regulations for reimbursement 
standards.

•	 A road map toward enhancing overall debris management programs at the state and local 
levels, potentially reducing the overall costs related to disasters.

The research report stepped through a two-phased research approach used to develop the 
handbook, highlighting:

•	 The literature review, which yielded over 160 debris management publications, led to the 
creation of a searchable database and other tools, and informed the background reports that 
served as the foundation of the handbook;

•	 The review of field experience, which included a survey of local, state, and federal debris 
staff and in-depth interviews with experienced debris managers. The knowledge gained from 
these practitioners formed the development of case studies highlighting real-world effective 
practices and lessons observed;

•	 The development of the handbook itself, stepping through each phase of the debris manage-
ment cycle and evaluating hazard-specific considerations; and

•	 The creation of innovation tools designed to aid planning and decision making for debris 
management operations.

The handbook provides a summary of the information that was gathered during its  
development. It provides background and advice to enable a community or agency to be better 
prepared to respond to disaster-related debris issues from likely events. It emphasizes that such 
entities should develop and exercise a debris management plan prior to an event, rather than 
be forced to develop a plan during an event and after its occurrence. If the latter occurs, there 
likely will be delays and issues that could have been prevented. The subjects addressed within 
the guide range from development of a plan to final debris disposal and operational closure.

S U M M A R Y

A Debris Management Handbook 
for State and Local DOTs and 
Departments of Public Works
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2

C H A P T E R  1

Synopsis of Issue

It is an unfortunate fact that disasters occur all too frequently in the United States. Disasters 
range from small local road washouts that a state department of transportation (DOT) or a 
local department of public works (DPW) quickly resolves, to massive storms that require a wide 
variety of local, state, and contract assistance to resolve. When these large disasters occur, federal 
reimbursement is usually made available; however, such reimbursement requires detailed docu-
mentation to confirm funds expended.

One of the major concerns associated with large disasters is the resulting debris created by 
such incidents. The removal, transportation, reduction, and disposal of multiple types of debris 
are required. Thousands of cubic yards of vegetative debris were generated in Mississippi fol-
lowing Hurricane Katrina in 2005. In New Orleans, massive building replacement was necessary 
following the floods that resulted from the levee failure during Katrina. Millions of tons of con-
struction and demolition (C&D) debris resulted from the 2001 World Trade Center collapses 
and the 1994 Northridge, CA, earthquake. The 2013 Oklahoma tornadoes also produced widely 
scattered residential C&D debris. Following all of these incidents, the collection, hauling, and 
disposal operations were massive and costly, and required intensive labor and use of equipment. 
In spite of the multiple disasters in which debris has been a major concern, states, counties, cities, 
towns, tribal reservations, and territories are seldom adequately prepared to respond.

Target Audience

This guide is intended to assist an audience with varying levels of knowledge and experience 
managing debris. For those with little knowledge or experience in debris removal operations, it 
provides an excellent overview of disaster operations. For those with more experience, it pro-
vides more detailed information on subjects ranging from contracting to the development of a 
comprehensive debris management plan.

Why Is Transportation Such a Key Concern  
After a Debris-Generating Event?

Transportation routes are a key component of both immediate and long-term recovery efforts. 
Additionally, transportation and related personnel and equipment play key roles in both response 
and recovery. When large disasters occur, it is important to clear transportation routes as quickly 
as possible, for a number of reasons. Emergency assistance personnel and vehicles must have access 
to the impacted area; survivors require various means of transportation to medical care facili-
ties and shelters. Supplies and equipment for repair and rebuilding must have a reliable path of 
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Introduction  3

transportation; debris (sometimes massive amounts) must be removed and disposed of in a proper 
manner. State DOTs and local DPWs have a tremendous responsibility to respond on short notice 
and react to these disasters with personnel, equipment, and contracting authorities. These agen-
cies must have individuals who are trained and knowledgeable in responding, quickly assessing 
needs, making appropriate decisions about mutually exclusive use of resources, and developing 
both short- and long-term plans related to the debris operations. All of these tasks must be accom-
plished while addressing multiple demands upon a fixed inventory of personnel and equipment.

Why Did the National Cooperative Highway 
Research Program (NCHRP) Prepare 
a Debris Management Handbook?

Issues related to disaster debris continue to create problems for federal, state, and local agen-
cies. NCHRP determined that a handbook that outlines these issues, with guidelines on how 
to prepare for or improve debris management responses, and provides summaries of effective 
practices, would be of great benefit. Virtually all community political leaders, state DOTs, local 
public works agencies, and facilities managers who are responsible for stormwater systems could 
benefit from having such a guide. The document can serve a multitude of purposes, including:

•	 A single, comprehensive body of knowledge for all aspects of disaster debris planning and 
operations.

•	 A foundation for continually developing and refining debris-related planning, operations, 
training, and exercises for state and local agencies.

•	 A guide toward establishing specific contracting policies and procedures on debris removal and 
disposal operations that are based on the Federal Highway Administration (FHWA) and Federal 
Emergency Management Agency (FEMA) regulations and meet all reimbursement standards.

•	 A guideline to understanding the debris-related roles of various federal agencies, primarily the 
FHWA, FEMA, and the Natural Resource Conservation Service (NRCS).

How Was the Handbook Prepared?

The development of this handbook involved an extensive amount of research and coordi-
nation. The authors conducted detailed reviews of applicable regulations and guidelines from 
federal agencies involved in disaster debris operations or funding, and consulted individuals 
working for and with state and local DOTs and DPWs as well as associations, organizations, 
and firms with experience in debris planning, training, contracting, operations, and monitor-
ing. The authors also contacted representatives from several state departments of emergency 
management, who provided documentation and advice on various aspects of debris operations. 
Creating the guide involved review and analysis of case studies. The writers reviewed, verified, 
and summarized all of the obtained background information to provide a clear picture of issues, 
problems, guidance, and potential solutions.

What Does the Handbook Specifically Provide?

The handbook provides a summary of the information that was gathered during its develop-
ment. It provides background and advice to enable a community or agency to be better prepared 
to respond to disaster-related debris issues from likely events. It emphasizes that such entities 
should develop and exercise a debris management plan prior to an event, or else they will be forced 
to develop a plan during an event and after its occurrence. If the latter option is selected, there 
likely will be delays and issues that could have been prevented. The subjects addressed within the 
guide range from development of a plan to final debris disposal and operational closure.
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Synopsis of Issues

This chapter provides state and local DOTs and DPWs with guidance on how to plan for debris 
removal and disposal operations following any type of debris-generating event. The planning 
concepts presented in this chapter expand upon those found within previous debris planning 
guidance. Traditionally, guidance has suggested that a debris management plan should also 
address debris management operations. Experiences over the past decade have demonstrated that 
it is more effective to have a separate debris operations plan, in addition to a debris management 
plan. Similar to emergency management plans having functional and support annexes that delve 
into the operational aspects of emergencies, debris operational plans should be developed in 
conjunction with the management plans. These two debris plans together will provide state and 
local emergency managers, DOTs, and DPWs with a comprehensive planning approach that leads 
to more effective debris operations. This chapter draws a distinction between a debris management 
plan and a debris operations plan, while noting that both documents are necessary to effectively 
manage debris recovery after any type of event. This chapter also maps out the steps for developing 
the two planning documents.

Target Audience

•	 Local and regional DOT and DPW managers.
•	 State agencies [DOT, General Services Administration (GSA), Department of Environmental 

Protection (DEP)/Department of Environmental Quality (DEQ)].
•	 Emergency management planners/emergency operations planners (EOPs).

Why Is Planning for Debris Important?

Debris removal is the critical starting point of both the disaster response and disaster recovery 
phases. The scope and scale of debris operations often catch communities by surprise; debris 
removal operations following a disaster can easily account for more than 40 percent of total 
disaster recovery costs. Communities need to be prepared to implement effective and efficient 
debris operations immediately following any debris-generating event, with no delays or hesitations. 
Pre-disaster debris planning efforts allow communities to identify gaps and shortfalls in advance 
of an event so those items may be addressed. The goal of a well-organized planning process and 
the resulting plans is to be better prepared to manage disaster-related debris in a more efficient 
manner. Effective management results in timely access to critical infrastructure and expediting of 
the recovery process. In addition, for federally-declared disasters, a sound and properly executed 
debris management plan may better position communities to take advantage of legislation and 
debris policies that provide supplemental funding for responsive and effective debris operations.

C H A P T E R  2

Planning
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Examples:

Hurricane Ivan: When the storm hit in September 2004, the Escambia County, FL, government 
had a plan in place and stated that “time spent planning was time well spent.” The plan pre-
identified contractors and sites for debris processing and removal.

World Trade Center Attacks: On September 11, 2001, the City of New York had a debris plan 
in place and sites had been pre-identified through its planning process. While the scope and 
magnitude of the event far exceeded the City’s plan, having a plan in place and identified 
debris sites increased debris management capabilities.

County Wildfires, 2003: A government did not have a debris management plan in place before 
this incident, which was a major program challenge. The County believes it could have saved 
time and been reimbursed by FEMA more easily if a plan had been in place.

What Planning Documents Should Be Developed?

The development of effective debris management plans has continually evolved, producing 
new programs and policies at all levels of government. Historically, debris management plans 
have enabled jurisdictions to establish roles and responsibilities of all parties associated with 
debris operations. They have also provided guidance and background for implementing those 
activities. Some debris management plans do very little, however, to provide guidance for operating 
effectively when responding to debris-generating events. The debris management plan may 
describe the most likely types of hazards a community faces, but it offers no suggestions when 
the actual event does not match the plan. The debris management plan may describe the total 
landfill capacity for a county with C&D debris, but it doesn’t tell a public works department how 
to determine staging areas when the debris is a mix of vegetation, C&D, household hazardous 
waste, white goods, etc. The debris management plan may outline staffing options available to 
a community after a disaster; however, it may not address a situation when much of the staff 
has been made unavailable; or how a large regional disaster will affect staffing through exist-
ing memoranda of understanding (MOUs) or memoranda of agreement (MOAs). The lessons 
learned from debris-generating events indicate that debris plans need to consider two distinct 
and separate phases of debris—pre-disaster management and post-disaster operations.

The debris management plan is a document based on anticipated identified threats, risks, 
vulnerabilities, capabilities, and resources. The management plan establishes the organizational 
structure (see Chapter 6 on operational structure and organization), roles and responsibilities, 
applicable policies (federal, state, and local), reporting processes, sequence of events, anticipated 
duties, and other key components. The debris management plan also includes the anticipated 
debris-specific issues based on the predicted disaster threats, used as a modeling example (see 
Chapter 3 on forecasting and estimating).

The debris operational plan is a post-disaster guidance document that modifies the assumptions 
from the debris management plan and accounts for the specific criteria of a unique disaster event 
to adapt the debris response and recovery activities. Subsequent chapters will also provide more 
details on each of the phases of the debris management cycle, some of which should be considered 
as part of the operational planning process.

What Is a Good Debris Management Plan?

Planning for debris management prepares jurisdictions for the type and quantity of debris 
they should expect from a designated event (or events). This will allow officials to implement 
procedures and criteria that will help ensure their reimbursement requests are consistent with 
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existing local, state, and federal laws. A good plan also establishes an operating framework 
identifying key players and their responsibilities, approaches for clearing and removing debris, 
and strategies for disposal. It may also identify the need for additional resources and applicable 
points of coordination required to facilitate a smooth, efficient operation.

The lessons learned from past events indicate, in order to protect people, debris removal planning should be based 
on a systematic approach, whereby every component is functional in itself and is coordinated into a cohesive 
working response.

—FEMA Public Assistance (PA) Planning Workshop Instructor Guide (1)

The purpose of a debris management plan is to establish partnering relationships through 
communications and pre-planning with individuals that have debris management responsibilities. 
It outlines the roles and responsibilities and provides policies and guidance for the removal and 
disposal of debris caused by debris-generating events. The debris management plan should include 
and address the following:

•	 Situations and assumptions:
 – Clarify the types of debris-generating events to which the community is susceptible.
 – State any assumptions made in development of the plan.

•	 Authorities—identify adopted plans, ordinances, etc., that authorize debris management 
activities.

•	 Roles and Responsibilities:
 – Primary entities.
 – Support entities.
 – Political entities.

•	 Organizational structure:
 – Identify individuals by position title rather than name when determining who will function 

in what position within a debris management organization.
 – Define specific position responsibilities.
 – Follow the Incident Command System (ICS), as outlined in Chapter 6.

•	 Policies:
 – Private property demolition and debris removal policies.
 – Contracting and procurement policies.
 – Reimbursement policies.
 – Health and safety requirements.
 – Recycling requirements.
 – Environmental and permitting requirements, including historical preservation.
 – Local building condemnation policies following a disaster.

•	 Public Information Plan:
 – Message
 – Development of public information announcements that may be required.
 – Distribution methodology:

77 Pre-event.
77 Post-event.

What Is a Good Debris Operational Plan?

The purpose of a debris operations plan is to identify required capabilities and unify them 
with the efforts of organizations into a comprehensive and effective approach. The plan estab-
lishes the most efficient and cost-effective methods to resolve disaster debris removal staging, 
reduction, recycling, processing, and disposal issues. The debris operations plan establishes a 
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strategy for the debris operations that is flexible and can be adjusted depending on the variables 
of an actual event. The debris operations plan should include and address the following:

•	 Debris Management Operational Assessment Base Data:
 – Identification of a “design event” on which the operational approach is based, while stating 

that the approach is flexible and scalable to address a wide variety of events of differing 
magnitudes. (Such an event should be a type considered as most likely to occur.)

77 Specifically identify issues and tasks that need to be evaluated and adjusted depending 
on the event.

 – Types of debris to be considered.
 – Debris estimate methods.
 – Identification of particularly susceptible areas and communities.
 – Debris zones.
 – Debris removal site priorities.
 – Debris hauling routes and traffic impacts.
 – Debris management sites.
 – Resources capabilities (how much debris can force account resources effectively manage).

•	 Debris Management Strategy:
 – Resource requirements and capabilities

77 Force account.
77 Contractor:

•	 Standby contracts.
•	 Emergency contracting.
•	 Debris operations to be outsourced.

 – Scheduling expectations, capabilities, and assumptions.
 – Clearance:

77 Coordination with emergency responders to clear roadways.
77 Clear priority roadways to promote traffic flow.
77 Establish priorities for both clearance and removal so all parties are aware.

 – Debris site selection, setup, operation, and closing:
•	 Alternate sites (should be determined prior to an event).
•	 Utilities availability.
•	 Permitting requirements.
•	 Testing requirements.
•	 Debris management site (DMS) safety requirements.
•	 Closing requirements.

 – Removal:
77 Curbside pickup.
77 Drop-off centers for the public:

•	 Locations.
•	 Operational information.
•	 Staffing.

77 DMS(s).
77 Timeframes for removal—define how long operations will continue and communicate 

clearly to the public.
77 Private property debris removal.
77 Debris monitoring plan.

 – Reduction:
77 Methods:

•	 None.
•	 Chipping/grinding.
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•	 Burning:
44 Air curtain operation.
44 Open burning.

•	 Recycling.
77 Locations:

•	 Curbside.
•	 DMSs.
•	 Landfill.

 – Disposal:
77 Landfill.
77 Recycling.
77 Landscaping.

•	 Health and Safety Plan:
 – Pickup and removal operations.
 – Traffic control for debris operations.
 – Opening, operation, and closing of DMSs.

•	 Documentation and Reimbursement:
 – Documentation and tracking:

77 Accounting codes.
77 Load tickets:

•	 Paper.
•	 Automated.

 – Force account time tracking.
 – Equipment tracking.

•	 Final Closeout Checklist:
 – All eligible disaster debris removed to disposal.
 – All DMSs officially closed.
 – All documentation reviewed and submitted.
 – All appropriate agencies notified.
 – All known issues resolved.

When Should Debris Plans Be Written?

Ideally, debris management plans and debris operations plans should be written in a period 
of “peace time,” rather than during or right after an event. When developing plans, the process 
should be given priority. Making sure there is adequate time for coordination and input improves 
the understanding and expectations once an event occurs. The debris operations plan will also 
need to be reviewed and modified when a disaster event occurs, based on the conditions of the 
actual event. The plans should be reviewed annually and revised as appropriate to reflect changing 
conditions within a jurisdiction.

In a geographical area that has a “typical” disaster cycle, such as hurricane season, planning 
should start as far in advance of that season as possible (almost immediately after the end of a 
season, if feasible).

Who Should Be Involved in the Planning Process?

Debris planning is typically initiated and facilitated by the department or agency responsible 
for debris. Generally this will be the DPW, department of solid waste management, or DOT. 
However, sometimes debris plans are written by the emergency management group within a 
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jurisdiction, in which case its contents and strategies must be coordinated with those responsible 
for implementing and executing the plans. One issue that can occur at times is that the actual event 
may not comply with the assumptions used in developing the plans. That is to be expected, and 
the plans should be developed with that realization. If the plans are properly written, it should be 
easy to modify the original assumptions in a short time to make them relevant and event specific.

The planning process should include any internal or external department, agency, or organi-
zation that would have either a primary or support role in the debris operation. Some examples 
of agencies that are often involved in debris management may include, but are not limited to:

•	 DPW.
•	 Department of Solid Waste.
•	 Office of Emergency Management.
•	 Electric utility and cellular telephone providers.
•	 DOT.
•	 Parks and Recreation.
•	 Water/wastewater utility providers.
•	 Public Information Office and local news media.
•	 Department of Environmental Quality.
•	 Land Use/Zoning Department.
•	 Public Safety.
•	 Fire and Rescue.
•	 Historic Preservation.
•	 Geographic Information System (GIS).

For a debris plan to be effective, it must be approved by upper management personnel in the 
agencies, departments, or organizations that are identified in the plan as having directing or sup-
porting roles in debris operations.

How Should the Planning Process Be Performed?

Currently, little substantive guidance on how to write debris management planning docu-
ments exists outside of FEMA’s PA Pilot Program guidance from 2007. While the FEMA PA Pilot 
Program guidance is a good starting point, consistency among debris plans still varies greatly. As 
with other types of plans, a debris plan is often developed using a strict template, which limits its 
effectiveness as well as the ability to create customized strategies for unique situations.

Other planning processes that have clear established guidance are outlined in documents such 
as the Comprehensive Planning Guide (CPG) 101 issued by FEMA (2). For consistency with 
other emergency planning documents, the process outlined in this chapter follows the CPG 101 
guidance. Figure 2.1 depicts that planning process. While this planning process can be followed 
for both the debris management plan and the debris operations plan, it is important to note that 
the two plans also can be developed in tandem, given that information from the management 
plan will be a basis for the operational plan.

Form a Collaborative Planning Team

Planning is best performed by a team. By using a team, relationships can be built and expanded 
to help bring creativity and innovation to the planning process.

Using a team or group approach helps organizations define the role they will play during an operation. Case 
studies and research reinforce this concept by pointing out that the common thread found in successful operations 
is that participating organizations have understood and accepted their roles.

—FEMA CPG 101 v2 (2)
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The agency responsible for debris management should recruit and establish a planning team. 
As previously mentioned, the planning team should consist of stakeholders who have a primary 
or secondary responsibility for debris. CPG 101 provides the following tips for convening a 
planning team:

•	 Plan ahead. The planning team should receive sufficient notice about where and when the 
planning meetings will be held. If time permits, ask the team members to identify the time(s) 
and place(s) that will work for them.

•	 Provide information about team expectations. Planners should explain why participating 
on the planning team is important to the participants’ agencies and to the community itself, 
showing the participants how their contributions will lead to more effective operations. 
In addition, budget and other project management concerns should be outlined early in the 
process.

•	 Ask the senior elected or appointed official or designee to sign the meeting announcement. 
A directive from the executive office carries the authority of the senior official and sends a clear 
signal that the participants are expected to attend and that operational planning is important 
to the community.

Understand the Situation

To provide a reasonable basis for planning, a threat/hazard identification and risk assessment 
should be performed. For debris planning, this should focus on the types of events to which the 
state or local jurisdiction is vulnerable, what types of debris could be generated by those events, 
and what gaps presently exist in capabilities to effectively manage the debris generated. The 
analysis will help the planning team determine priorities, develop or compare courses of action, 
and inform decision making.

It is important to note that many times states have state-declared disasters for events that do 
not meet the criteria for a federal declaration. In many instances, damages from an event are 
not sufficiently large for either a state or federal declaration, and the entity still has to move the 
debris. The planning team should consider the varying levels of events that could generate debris, 
whether large or small, declared or not declared, and consider how resources and coordination 
need to be scaled depending on the type of event.

Figure 2.1.  Steps in the planning process. (Source: FEMA CPG 101 V2) (2)
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Determine Goals and Objectives

Using information from the analysis, the planning team can determine the operational priorities, 
which establish how the hazard or threat would affect debris operations and what defines a 
successful outcome for the community. Once the operational priorities are established, goals and 
objectives can be developed.

Goals and objectives should support the operational priorities and clearly indicate the desired 
result or end-state they set out to accomplish. This approach fosters a uniform effort and purpose 
among the primary and support groups and activities involved in implementing the plans.

Goals should be broad, general statements that specify the intended solution to problems 
identified by the planning team. They indicate what is expected to be achieved to those involved in 
the operation. They also help identify when components of the operation are complete, and signify 
that the operation is successful. On the other hand, they could indicate when and where things 
went wrong or were challenging, and help pinpoint gaps and areas for improvement.

Objectives are more specific and identifiable actions that must be accomplished during the 
operation, and lead to achievement of the operational goals. The responsible organizations need 
to translate these objectives into activities, implementing procedures, or operating procedures. 
The step of developing goals and objectives may bring to light more requirements that will need 
to be considered in the development of courses of action as well as the capability estimates.

Example: Los Angeles County, CA (Northridge Earthquake) (3)

Los Angeles County did not have a debris management plan in place prior to the 1994 earthquake. 
The County strived to recycle as much of the earthquake-generated debris as possible, so the 
government was required to create a plan retroactively. Los Angeles County was successful in 
accomplishing its recycling goal, due in part to a high level of participation and cooperation 
by residents.

Plan Development

Once priorities, goals, and objectives are determined, the planning team will need to develop 
and analyze what courses of actions should be taken. According to (and adapted from) CPG 101, 
developing the course of action will include the following:

•	 Establishing a timeline—This step allows the planning team to identify when certain actions 
will occur, when critical decisions need to be made, and when resources will be needed.

•	 Depicting a scenario—This scenario is based on the threat/hazard and risk assessment, and is 
simply meant as a reasonable foundation for planning, not an absolute for what will occur. 
This is where the scale and types of possible debris-generating events come into play.

•	 Identifying and depicting decision points—This step establishes what decisions need to made 
and when for the operation to be most efficient and effective.

•	 Identifying and depicting operational tasks:
 – What is the specific action?
 – Who is responsible for the action?
 – When should the action take place?
 – How long should the action take and how much time is actually available?
 – What has to happen before?
 – What happens after?
 – What resources does the person/entity need to perform the action?

Once the requirements are determined, the planning team will need to identify (1) what 
resources are needed for the operation, and (2) what resources are available. Assignments should 
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not be based on availability; rather, assignments should be based on need. By tracking resource 
obligations and assignments, the planning team can identify resource shortfalls and develop 
solutions for filling those gaps, either through private contractors or other non-essential staff. It 
is important to note that resources do not just include required equipment and personnel, but 
also those facilities vital to the operation. The planning team should consider how individual 
hazards might affect all identified resources as well.

Throughout this plan development phase, the planning team should keep a list of information 
and intelligence that is needed for them to make the most informed decisions. They should 
regularly identify information and intelligence needs and then set deadlines for receiving that 
information so as not to delay the planning process. A sample planning checklist can be found 
in Appendix A.

Plan Preparation, Review, and Approval Process

The planning team is now ready to draft the planning document. Adapted from CPG 101,  
the following is a list of helpful hints for writing any plan that will help ensure readers and users 
understand their content:

•	 Keep the language simple and clear by writing in plain English. Summarize important infor-
mation with checklists and visual aids, such as maps and flowcharts.

•	 Avoid using jargon and minimize the use of acronyms.
•	 Use short sentences and the active voice. Qualifiers and vague wording only add to confusion.
•	 Provide enough detail to convey an easily understood plan that is actionable. The amount of 

detail a plan should provide depends on the target audience and the amount of certainty about 
the situation.

•	 Format the plan and present its contents so that its readers can quickly find solutions and 
options.

•	 Focus on providing mission guidance and not on discussing policy and regulations. Plans 
should provide guidance for carrying out common tasks, as well as enough insight into intent 
and vision so that responders can handle unexpected events. However, when writing a plan, 
“stay out of the weeds.” Procedural documents [e.g., standard operating procedures (SOPs)/
standard operating guidelines (SOGs)] should provide the fine details.

•	 Ensure accessibility by developing tools and documents (e.g., print, electronic, video) so they 
can be easily converted to alternate formats.

Once drafted, the planning team will need to initiate a review process. Planning team members 
can and should review the drafts, but outside, third-party reviewers should also be utilized. 
Expectations and a timeframe should be associated with the review. Comments and edits should 
then be evaluated and incorporated as appropriate. The planning team may choose to undergo 
more than one review cycle, but should keep in mind that at a certain point reviews become counter-
productive, so the planning team should only do as many reviews as they feel will provide value.

Final documents should then go through an established approval process prior to implemen-
tation. Obtaining an official approval of the plans will validate their importance and establish 
an even higher expectation for implementation. Depending on which is the primary agency for 
debris, the agency head and/or state or local jurisdiction leadership should sign off on the plans.

Plan Implementation and Maintenance

To ensure all staff involved in the operations understand the coordination requirements and 
operational goals and objectives, the plans should be disseminated to all primary and support 
departments and agencies responsible for any part of the debris operation. These departments 
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and agencies should be required to train their staff on the plans. It would also be beneficial, and 
should be required, that the primary agency, in collaboration with the emergency management 
office, plan and conduct an exercise or series of exercises to further evaluate and validate the plans.

Regardless of the level of detail planned for within the plans, each actual event will present 
different challenges. Immediately upon the notice of a possible event, or event at the onset, the 
operational stakeholders should conduct a quick review of the plans and determine what actions 
may need to be adjusted, added, or omitted based on the nature or scale of the event.

An effective practice for planning is to review and revise plans after any event, exercise, or 
training. Tracking and discussing the effectiveness of the debris operation is important for 
improving the plans for the next event.
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C H A P T E R  3

Synopsis of Issues

Two primary questions that arise both during the preparation of debris plans and in the imple-
mentation of those plans are “How much debris is there?” and “What is the mix of the debris?” 
The general categories of debris that might be expected from various types of disasters will be 
discussed in subsequent chapters, but this chapter will cover how to determine the amount 
of debris, for both pre-event forecasting and post-event estimating. During the development 
of debris plans, one of the key components that forms the basis of the plans is the anticipated 
amount of debris. Immediately after a disaster, an estimate of the amount of debris is extremely 
important in order to properly deploy resources and immediately begin the cleanup process. A 
timely estimate of magnitude of debris can provide the basis for:

•	 Updating the debris plans.
•	 Estimating impacts to existing waste management facilities.
•	 Developing estimates of various categories of debris: vegetative, white goods, household haz-

ardous waste, etc.
•	 Determining whether the work can be accomplished with force account labor.
•	 Providing volume estimate information to contractors, when they are activated.
•	 Determining the need for temporary DMSs and the activities that will be required at those sites.
•	 Working with DOTs and DPWs to minimize traffic issues by developing specific hauling 

routes.

Target Audience

•	 Emergency management planners.
•	 Debris managers.
•	 Solid waste managers.
•	 DOT/DPW managers.

Debris Forecasting

Models. Debris forecasting models are used in the planning phase to estimate the amount 
of debris that might be generated as the result of a potential debris-generating event. In recent 
years, models have been developed to forecast the amount of debris resulting from specific types 
of events. These models may also be used immediately before and/or after an event to obtain a 
first estimate of debris before onsite estimates can be made. The private sector also has devel-
oped, and continues to refine, models that can be used with satellite/aerial photography, com-
bined with ground checking, to project debris volumes closely following a disaster event.

Debris Estimating
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Historical Analysis. The most basic forecasting model is frequently called an historical analysis.  
It uses data from a previous local disaster or from a disaster experienced by a similar in size and demo-
graphically common community. By using historical data and interviewing staff involved in the 
previous debris operation, information for forecasting debris volumes for similar future events can 
be obtained. That data would then be combined with information such as land-use changes, response 
capability improvements, changes in landfill capacity, changes in personnel and equipment, modi-
fied laws and regulations, as well as other local factors. The resulting analysis should provide a first-
cut projection of debris requirements to plan for a selected design event, for the targeted community.

Community-Based Risk Analysis. This method employs land-use maps of the community 
as a basis for projecting debris. Areas of similar land use are carefully marked and measured. 
Samples of each land-use type (urban, industrial, etc.) are selected and projected debris volumes 
for each sample area are calculated. The results from each type of land use are then extrapolated 
to the total amount of the area that encompasses that particular land use. The results can be 
added together to obtain a projection for the entire community for the selected design event.

This method has the advantage of providing a rapid means of projecting debris over portions 
of the community if a disaster does not impact the entire area. The impacted areas can be ana-
lyzed separately or a debris projection of all impacted areas can be available rapidly.

U.S. Army Corps of Engineers (USACE). In the 1990s, the USACE developed one of the first 
models to estimate the amount of debris resulting from hurricanes, using data from Hurricanes 
Frederick, Hugo, and Andrew. This model defined its design target as a Category 3 hurricane 
event affecting densely populated areas, and has been widely used for a variety of debris event 
projections. More recently, USACE has refined its hurricane debris model to reflect experience 
in estimating debris volumes and has adapted the model to use GIS technology. The storms that 
occurred in 2004, 2005, and 2008 provided significant experience in debris estimates. The use of 
ArcGIS (a software product of ESRI) allows rapid numerical calculations and scenario estimates.

The calculations are simple; however, appropriate inputs require some knowledge/information 
about the probable impact area.

The basic formula is:

Q C H V B S( )( )( )( )=

Where:

 Q = Volume of debris in cubic yards
 C = Storm intensity factor (increases with increased category of hurricane)
 H = Number of area households (determined by population/average size of household)
 V = Vegetation characteristic (considers vegetative cover)
 B = Commercial/business/industrial use multiplier
 S =  Precipitation multiplier (a storm accompanied by or following heavy rains will have more 

uprooted trees)

Because the more recent model includes greater flexibility in the storm intensity factor (C), 
the vegetation factor (V), and the storm precipitation factor (S), the factors for that model are 
included in the tables below. Factors used in the original model can be found in the U.S. Environ-
mental Protection Agency’s (EPA’s) Planning for Natural Disaster Debris, Document ID Number 
EPA530-K-08-001, issued in March 2008 (3).

The C value is expressed in cubic yards (CY) and indicates the increase in debris per house-
hold, including buildings, contents, and land foliage.

The vegetative characteristics multiplier, V, focuses on the potential amount of disaster-related 
debris by taking into account various densities of vegetation, including shrubbery and trees, 
growing on public rights-of-way. The vegetation V factor is shown in the following table: 
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VALUES OF “V” 
VEGETATIVE CHARACTERISTICS MULTIPLIER

VEGETATIVE
COVER

Light
Medium

Heavy

VALUE OF “V”
MULTIPLIER

1.1
1.3
1.5

Following the hurricanes of 2005, USACE reviewed the vegetation factor and found it under-
predicted vegetation volumes that occurred in a number of more rural counties. It was apparent 
that basing vegetative debris significantly on population and households missed a key variable. 
After review of debris data and discussions with crews involved in debris removal, it was deter-
mined that an additional factor of “miles of public roadway as a factor of population density” 
was needed. While revisions have been made to the model based on these reviews, it has yet to 
be peer reviewed or published. 

The commercial/business/industrial multiplier, B, takes into account areas that are not single-
family residential. It includes areas that are considered light retail, schools, apartments, shopping 
centers, manufacturing, and light industrial. This factor is summarized in the following table:

COMMERCIAL
DENSITY

VALUE OF “B”
MULTIPLIER

Light

VALUES OF “B”
COMMERCIAL/BUSINESS/INDUSTRIAL USE MULTIPLIER

1.0
Medium 1.2

Heavy 1.3

The amount of rainfall that accompanies a hurricane varies from light to heavy, sometimes 
called “dry” and “wet.” For storms of Category 3 or greater, this designation is very important. 
Wet storms saturate the soil, resulting in more uprooted trees and increasing the amount of 
debris that must be removed. Higher intensity storms typically cause more roof damage, expos-
ing structure interiors to the elements and rainfall will also cause more interior contents to be 
damaged. The table for the S factor is as follows:

VALUES OF “S”
STORM PRECIPITATION MULTIPLIER

(Used in storms of Category 3 or greater)

PRECIPITATION
CHARACTERISTIC

None to Light
Medium to Heavy

VALUE OF “S”
MULTIPLIER

1.0
1.3

Similar to the vegetation V factor, operational experience also found that modification of the 
rainfall factor, S, was appropriate with some approximation of expected rainfall (in inches of 
precipitation) included. 

The USACE continues to review and analyze data from tropical storms and hurricanes in an 
effort to improve the accuracy of the projective formula.

Federal Emergency Management Agency (FEMA). Contractors for FEMA developed a com-
puter model known as HAZUS that provides an estimate of debris resulting from earthquakes. 
It was originally developed for use on the West Coast of the United States. Subsequent HAZUS  
modules for flooding and wind events have been constructed. These models are generally used 
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to develop mitigation plans post-event but have been applied in several cases to events as they 
occurred. The HAZUS models develop debris values in tonnage and the model results include 
debris types that are grouped together; conversion to volume estimation can be challenging.

Private Industry Models. Firms in the private sector have been looking into and developing 
predictive models ranging from the basic to the highly detailed. For example, there are GIS-based 
models capable of developing debris forecasts before an event, which can include specific post-event 
weather data to create even more accurate debris estimates following an event. These models can 
be used on a wide range of disasters, including hurricanes, tornadoes, floods, and even bomb blasts. 
Some versions of these predictive models have been developed for specific types of disasters, or for 
specific locations, and must be carefully reviewed to ensure applicability for a desired application.

Debris Estimating

Forecasting the amount of debris that could result from projected disasters provides valuable 
input for planning and initial response; however, it can be equally important to have a more accu-
rate estimate following the disaster. Having more detailed knowledge about the mix, amount, 
and location of debris will assist the debris manager in developing priorities for removal, debris 
reduction and recycling, and establishing sites for temporary (or permanent) disposal. Addition-
ally, the DOT or DPW can provide timely information on transportation routes that will require 
clearing to expedite debris removal.

There are several methods and techniques that can be used to develop debris estimates, and 
the selection of which ones to use is based on time, experience of the estimator(s), required 
accuracy, schedule, etc.

•	 Ground measurements and calculations of a representative area can be done, and the results 
extrapolated over areas of similar land use.

•	 Aerial and satellite photographs of impacted areas taken before and after the disaster can be 
used. In some instances, post-disaster aerial photographs can only provide extensive informa-
tion about the extent and magnitude of the area of debris.

•	 Predictive GIS models that are modified to include disaster-specific details (surge zones, inun-
dation zones, high tide levels, wind band levels, microburst areas, etc.) can produce estimates 
of debris volumes and locations.

•	 Any of the remote-sensing approaches combined with systematic ground-based field crews for 
verification can produce more reliable data results. Equipment used by staff for ground mea-
surements commonly includes measuring tapes, sketch pads, note paper, global positioning 
system (GPS) units, digital cameras, cell phones, and equipment needed for logistics and safety.

Conversion Factors. Based on a large numbers of disasters and the amounts of resulting debris, 
several conversion factors and guidelines have been developed that assist in the calculation of a rea-
sonable estimate of debris. Many of these can be found in FEMA Publication 329, Debris Estimating 
Field Guide (4). Conversion factors that may be of use are discussed in the following section:

Building and Residences

For many years, the formula for determining the amount of debris generated by a building was

Length Width Height 0.33

27
CY

× × × =

(All building measurements are in feet)
(The constant of 0.33 accounted for air space in the building.)
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Following Hurricane Floyd in North Carolina, FEMA conducted an empirical study and 
developed a slightly different formula associated with a demolished single-family residence:

Length Width S 0.20 VCM CY( )( )( )( )( ) =

(Length and width must be in feet)

 S = Number of stories
 0.20 = A constant derived from the study
 VCM = A vegetative cover multiplier

The VCM is used to account for the vegetative debris associated with the house based on aerial 
photography, and is based on the following definitions.

Light (1.1)—Ground is more visible than trees, and canopy cover is sparse, usually new home 
developments.

Medium (1.3)—Has uniform pattern of open space and tree canopy cover, most common 
description for vegetative cover.

Heavy (1.5)—Found in mature neighborhoods and woodlots where ground or houses cannot 
be seen due to tree canopy cover.

When applying the VCM to multi-story houses, the VCM should be applied only to the first-
floor square footage.

The following table (Table 3.1) shows the estimated debris from various sizes of single-family 
residences (from Debris Estimating Field Guide, FEMA 329) (4), using this estimation model.

A good application of this tool would be to estimate the total debris from this tornado event, 
using a picture such as in Figure 3.1, combined with the sizes of houses, and information from  
Table 3.1. Information on the impacted development indicated the average house was 2400 square 
feet and a single-story structure. The number of destroyed homes was determined by viewing 
the aerial photograph and counting driveways. From these two numbers, the debris estimate of 
much of the impacted area was quickly calculated.

There are additional conversion factors that have been developed by FEMA, the USACE, and 
debris specialists. These are in common use, and may make estimating faster and easier.

Typical House
(Square Feet)

Vegeta
ve Cover Mul
plier
None Light

(1.1)
Medium

(1.3)
Heavy
(1.5)

1000 200 CY 220 CY 260 CY 300 CY
1200 240 CY 264 CY 312 CY 360 CY
1400 280 CY 308 CY 364 CY 420 CY
1600 320 CY 352 CY 416 CY 480 CY
1800 360 CY 396 CY 468 CY 540 CY
2000 400 CY 440 CY 520 CY 600 CY
2200 440 CY 484 CY 572 CY 660 CY
2400 480 CY 528 CY 624 CY 720 CY
2600 520 CY 572 CY 676 CY 780 CY

Table 3.1.  Estimated debris from destroyed single-family, 
single-story homes.
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Conversion Factor:

1. Debris generated by a wide mobile home = 290 CY.
2. Debris generated by a double-wide mobile home = 415 CY.
3. Personal property brought to the curb from a flooded slab-on-grade home = 25–30 CY.
4. Personal property brought to the curb from a home with a basement = 45–50 CY.
5. Construction and demolition debris: 1 ton = 2 CY.
6. Mixed debris: 1 ton = 4 CY.
7. Vegetative debris:

a. Hardwoods: 1 ton = 4 CY.
b. Softwoods: 1 ton = 6 CY.
c. 15 trees, 8 inches in diameter equals 40 CY (average).

8. One acre of debris 10 feet high = 16,117 CY.
9. Debris generated by a Category 3 to 4 hurricane generally will consist of:

•	 70 percent clean woody debris.
•	 30 percent mixed C&D.

10. Debris generated by a Category 4 to 5 hurricane will generally consist of:
•	 30 percent clean woody debris.
•	 70 percent mixed C&D.

Of the 70 percent C&D:
i. 42 percent will be burnable but will require sorting.

ii. 38 percent will be landfilled
iii. 15 percent will be metals.
iv. 5 percent will be soil.

(It should be noted that this is an estimate based on various hurricanes. The mix will vary 
depending on the location of the hurricane.)

11. Burning vegetative debris reduces the volume by about 95 percent.
12. Chipping and grinding vegetative debris reduces the volume by about 75 percent.
13. Debris may undergo volume changes during handling/hauling.
14. Leafy vegetation on the ground will have a reduction in volume when it is mechanically 

loaded into trucks.

Figure 3.1.  Damage to residential development 
by tornado. (Source: FEMA)
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Figure 3.2 and the conversion factors for mobile homes were used to initially estimate disaster-
related debris at this mobile home park.

Example:

In Figure 3.2 above, a review of the aerial photograph indicates that this mobile home park 
originally held about 160 mobile homes: 52 were totally damaged and 107 were left standing 
after the tornado.

Of the remaining mobile homes, approximately 14% are double-wide assemblies. Applying 
that same percentage to the destroyed homes, a reasonable deduction is that 7 were double-wides 
and 45 were single-wide mobile homes.

Single-wide Debris Estimate = 290 CY × 45 homes = 13,050 CY
Double-wide Debris Estimate = 415 CY × 7 homes = 2,905 CY
  Total  15,955 CY

It would also be reasonable to estimate that additional debris was created in some of the homes 
that were not totally destroyed—perhaps an additional 10–15% should be added to the tally. This 
results in a total estimated debris volume from this mobile home park of approximately 18,000 CY  
of mixed debris. These procedures and conversion factors provide information that can be used 
for 1) initial projections before a disaster occurs, and 2) estimates after the disaster. They also 
provide a means to help develop a workable plan, as well as accelerating the disaster recovery by 
better understanding the magnitude of the debris management requirement.

Federal, state, and local governmental entities, as well as private firms, continue to develop and 
refine debris projection and estimating methods. Many of these may be appropriate for specific 
areas or events; however, they may not provide acceptable projections or estimates in other loca-
tions. Before using such models, the software, input, calculating procedures, limitations, and 
output should be carefully reviewed. The output of any estimating model should not be used as 
a basis for payment.

Figure 3.2.  Damage to mobile home park 2005 
Evansville area tornado. [Source: National Oceanic 
and Atmospheric Administration (NOAA)]
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Synopsis of Issue

Debris policies provide clear, specific directions for applying comprehensive rules in a uniform 
manner to debris management activities. They are the basis for evaluating if work is eligible 
for reimbursement through publicly-funded grant programs based in compliance with legal, 
environmental, documentation, and other program requirements. Debris policies are generally 
formulated by upper-level managers, administrators, and community leaders. After being officially 
approved, they must be made available to all offices and personnel that are or would be involved in 
the actions addressed in the policies to help ensure that these individuals clearly understand appli-
cable existing policies. Sometimes people confuse the terms “policies” and “procedures.” Policies 
must clearly state their intended purpose and the approving authority. The simple difference is that 
while policies are official and approved, procedures show processes to accomplish specific tasks.

According to the results of a 2012 survey that was conducted for the development of this hand-
book, understanding application of policy is one of the areas of least confidence in the debris 
management cycle for those responsible for debris operations. The majority of respondents to 
the survey indicated that their jurisdictions do not have debris management policies in place or 
they do not know if any policies exist.

Target Audience

•	 Debris managers.
•	 Local administrators.
•	 Legal counsel.

What Is a Debris Policy and What Does It Address?

During and following a disaster, there is often confusion regarding debris-related policies. 
Many communities are not familiar with federal, state, or even local policies that could impact what 
can operationally be done, what permits are required, and what is necessary for reimbursement. 
It is especially important that DOTs and DPWs are aware that such policies exist and how they 
can affect debris operations and eligible funding.

Public policy is defined by the Public Policy Cycle website, as “a purposive and consistent 
course of action produced as a response to a perceived problem of a constituency, formulated 
by a specific political process, and adopted, implemented, and enforced by a public agency” 
(5). A debris removal policy is a public policy that establishes by law, ordinance, or code the 
responsibility of a designated legal entity to remove and process disaster-related debris. Such 
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Policy
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policies can exist at the federal, state, and local levels to address any or all aspects of the debris 
management cycle. Some of the issues they can address include:

•	 Legal authority to remove disaster-related debris.
•	 Contracting procedures and requirements.
•	 How debris monitoring should be accomplished.
•	 Grant applicant eligibility.
•	 Grant funding eligibility of debris-related activities.
•	 Debris handling and transport requirements.
•	 Acceptable debris disposal locations.
•	 Recycling rates/percentages to be achieved and types of materials to be recycled.
•	 How measurements are taken.
•	 Documentation required for reimbursement.
•	 Requirements for closeout and auditing of program activities.

The following federal agencies have debris and debris-related policies:

•	 Federal Emergency Management Agency (FEMA)—Public Assistance program debris policies.
•	 Federal Highway Administration (FHWA)—emergency relief program debris policies.
•	 Natural Resources Conservation Service (NRCS)—stream debris removal policies.
•	 U.S. Coast Guard (USCG)—waterway debris removal policies.
•	 U.S. Army Corps of Engineers (USACE)—debris removal policies.
•	 EPA—policies related to debris sites, including the handling and disposal of hazardous waste.

Of these federal agencies, state and local agencies engaged in debris operations most commonly 
engage with FEMA, FHWA, and NRCS on their debris policies. FEMA is a Department of Homeland 
Security (DHS) agency; FHWA is a component of the Department of Transportation; and NRCS 
is part of the U.S. Department of Agriculture (USDA). The policies of each of these three agencies 
are discussed briefly in the following paragraphs.

Federal Debris Policies for FEMA, FHWA, and NRCS

FEMA Debris Policies: The FEMA Public Assistance (PA) program goes into effect for most 
presidentially-declared disasters. These program policies establish the parameters for cost reimburse-
ment eligibility through the PA program for debris clearance, removal, reduction, and disposal. 
Maintaining an awareness and understanding of these policies is important for any entity that 
is eligible for and intends to seek reimbursement from FEMA through the PA grant program or 
is developing a comprehensive debris management plan. FEMA has developed a series of policies 
that apply to the PA program. These are commonly known as the 9500 Series. A summary of the 
9500 Series policies applicable to debris is listed in Table 4.1 below. The individual policies can be 
found electronically on FEMA’s website at http://www.fema.gov/9500-series-policy-publications 
or at http://www.fema.gov, by typing “9500 series” into the search box on the main web page, and 
following the link that is returned from the search.

Additional information about FEMA debris programs and policies are included in the following 
publications, which can be accessed through the FEMA library on the FEMA website (6):

FEMA Publication 325—Debris Management Guide
FEMA Publication 327—Debris Monitoring Guide
FEMA Publication 329—Debris Estimating Field Guide

FHWA Debris Policies: FHWA debris policies are in effect for non-federal, state-declared 
disasters. The FHWA includes its debris policies in the FHWA Emergency Relief (ER) Manual (7). 
These policies define what is considered “emergency repair” work, address how debris and timber 
are included in the program, establish timelines for accomplishing the work, and identify limits for 
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Policy 
Number

Policy Title Issue Addressed

9523.4 Demoli�on of Private 
Structures

Eligibility of demoli�on of private structures

9523.5 Debris Removal from 
Waterways

Eligibility of debris removal from navigable 
waterways, coastal and inland zones, and 
wetlands

9523.6 Mutual-Aid Agreements for 
Public Assistance and Fire 
Management Assistance

Eligibility of costs incurred through mutual-
aid agreements

9523.11 Hazardous Stump Extrac�on 
and Removal Eligibility

Hazardous stump removal eligibility

9523.12 Debris Opera�on —Hand-
Loaded Trucks and Trailers

Eligibility of debris removal accomplished 
using hand loading rather than mechanical 
equipment

9523.13 Debris Removal from Private 
Property

Eligibility of debris removal from private 
property

9525.2 Donated Resources Establishes criteria to credit applicants for 
volunteer labor, donated equipment, and 
donated materials in performance of 
eligible emergency work

9525.7* Labor Costs—Emergency 
Work

Eligibility of labor costs for applicant’s 
permanent, temporary, and contract 
employees performing emergency work

9525.8 Damage to Applicant-Owned 
Equipment Performing 
Emergency Work

Eligibility of damage and extraordinary 
maintenance to applicant-owned 
equipment used for emergency work

9580.4 Emergency Work Contrac
ng Iden
fies acceptable contrac
ng procedures 
when contrac
ng for emergency work

9580.8 Eligible Sand Replacement on 
Public Beaches

Eligibility of emergency and permanent 
work performed on public beaches

9580.201 Debris Contrac
ng Guidance Guidance for mee
ng federal contrac
ng 
requirements when procuring debris 
removal and monitoring contracts

9580.202** Debris Removal Authori
es of 
Federal Agencies 

Describes the authori
es of various federal 
agencies involved with debris opera
ons 
a�er a federally-declared disaster

9580.203 Debris Monitoring Provides informa
on on how to properly 
monitor applicant-managed debris 
removal opera
ons to ensure compliance 
with guidelines

9580.204 Documen
ng and Valida
ng
Hazardous Trees, Limbs, and 
Stumps

Iden
fies documenta
on required and 
valida
on process for reimbursement of 
hazardous tree, limb, and stump removal

9580.214 Debris Removal on Federal-
Aid Highways

Updates guidance for debris removal from 
federal-aid roads in accordance with MAP-21

9580.215 Hurricane Sandy: Debris 
Removal Force Account Labor 
Costs

Allows for reimbursement of force account 
labor performing disaster-related debris 
work

*Parts of this policy have been superseded by 9580.215.
**Parts of this policy have been superseded by 9580.214.

Table 4.1.  FEMA debris policies, 9500 Series.
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clearing and hauling. The FHWA ER policies also clearly establish the ineligibility of debris depos-
ited at the curbside by private residents. The relevant language for timber and debris removal can 
be found in Chapter 13 of the FHWA Emergency Relief (ER) Manual.

NRCS Debris Policies: The NRCS Emergency Watershed Protection (EWP) program policies 
govern how the NRCS will “provide financial and technical assistance to remove debris from 
stream channels, road culverts, and bridges . . .” (8). Only legal subdivisions of a state can apply for 
funds, i.e., cities, counties, general improvement districts, etc. An eligible applicant can sponsor 
a project for public or private landowners.

State and Local Debris Policies: In addition to the federal program policies in place, many state 
and local governments enact debris management related policies to achieve other objectives, such 
as maintaining consistency with state environmental regulations, requiring a minimum level of 
debris recycling, or reducing the amount of landfill space that disaster debris occupies.

At the local level, debris policies also establish who within the local government is responsible 
for implementing the policy. It also may set forth the actions to be taken in relation to prepara-
tion for, response to, and recovery from, a debris-generating disaster. The local debris policy may 
describe what debris the local jurisdiction will remove using local government resources, and 
what remains the responsibility of private citizens. Many ordinances state that timeframes for 
pickup will be established by the magnitude of a specific event, but that the pickup durations for 
disaster-generated debris will be limited.

Why Is It Important to Have a Debris Policy?

At the local level, having an adopted debris policy clearly establishes what type of work will 
and will not be performed by the local government after a disaster. The policy establishes the legal 
authorities of the local agency, or agencies, to perform work as described in the policy or ordinance. 
It also will identify documentation that might be required to do the work, such as rights-of-
entry and hold-harmless agreements. Making these policies available to the public helps manage 
expectations following a debris-generating disaster of any size and type.

Adoption of local government debris management policies also forms the basis for applying for 
federal disaster funding, should such assistance become available, by clearly identifying the legal 
responsibilities of the local government with respect to debris operations. “Legal responsibility” 
to perform debris removal work is one of the most often appealed topics in FEMA’s appeals 
database, and most of these appeals relate to having legal responsibility and authority to remove 
debris from private roads, private property, and gated communities. Relying on an existing solid 
waste removal ordinance as the basis for a public entity to remove disaster-related debris is 
not always sufficient to meet the requirements of federal grant programs. For example, FEMA’s 
Disaster Assistance Policy (DAP) 9523.13 regarding debris removal from private property states, 
“Codes and ordinances must be germane to the condition representing an immediate threat to life, 
public health, and safety, and not merely define the applicant’s uniform level of services. Typically, 
solid waste disposal ordinances are considered part of an applicant’s uniform level of services.” 
In other words, a jurisdiction’s solid waste removal ordinance is not sufficient to meet the FEMA 
program requirements for demonstrating a local entity’s authority to remove debris from 
private property. Debris removed from private property by a local jurisdiction may be eligible  
for FEMA reimbursement if the jurisdiction has a separate ordinance specifically relating to 
disaster-generated debris that poses an immediate threat to life, public health, and safety, and 
ensures the economic recovery of the community. Applicants that can demonstrate they have 
formally adopted, in advance of a disaster, an ordinance authorizing their local government agencies 
to remove storm-generated debris from private property and gated communities generally have 
been successful in being reimbursed by federal agencies for their work. Such policies must apply 
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whether or not an event is of such magnitude that there is a federal disaster declaration. Further, 
the debris must meet the immediate threat requirement, and such a threat should be identified.

At the state level, debris policies can establish the responsibilities the state will assume versus 
those that local governments and other entities are expected to assume. State government debris 
policies also can govern disposal options to achieve specific goals and objectives. For example, 
such policies may restrict disposal at landfills, specify requirements for the location of DMSs, or 
encourage/require recycling.

At the federal level, debris policies establish the agency’s requirements and parameters to 
achieve the objectives of its specific debris program. Because federal debris programs are gener-
ally reimbursement programs, the policies establish the parameters for who is eligible to apply 
for assistance, under what circumstances, what debris is eligible, timeframes for accomplishing 
debris work, and the federal agency’s financial obligation to the applicant. Establishing these 
parameters limits the financial obligations of the federal agency to only the specific work that is 
accomplished in accordance with the policies of the federal debris program.

Who Develops Debris Policies?

Debris policies at the local government level are approved by community officials who have 
the legal authority to enact them. The specific person or persons who can enact the policies may 
vary based on the structure of the local government, but generally they are adopted by commu-
nity officials such as city councils or county commissioners, and are enforced by city or county 
managers. In some instances, the enforcement of some aspects of the policies may be delegated 
to the designated debris manager (often the director of public works or solid waste).

At the state level, debris policies are likely to be formulated by the state DOT and/or state 
Emergency Management Agency; however, some related policies may be formulated by such 
agencies as the Department of Natural Resources, Department of Environmental Protection, or 
Solid Waste Management. Typically, they are included as part of the Debris Management Plan, 
which is in turn part of the Emergency Operations Plan. They must be formally adopted by the 
appropriate state political entities (e.g., legislature and/or governor).

At the federal level, some policies may be adopted pre-disaster and others may be issued as 
disaster-specific policies.

•	 At FEMA, pre-disaster debris policies are often issued by the Assistant Administrator for Recovery 
Assistance.

•	 The FHWA ER program policies are adopted at the national headquarters level in the Office 
of Program Administration and administered by the division administrators.

The NRCS EWP program is administered by each state’s NRCS conservationist, who may request 
a waiver of program requirements from the Deputy Chief for Easements and Landscape Planning.

How to Develop a Debris Policy

At the local level, the need for disaster-specific debris policies may be identified during the plan-
ning process, or may be identified by the debris manager, city or county manager, or other admin-
istrator based on previous experience. The actual process of development and adoption is likely 
to differ based on each jurisdiction’s governmental structure, but some basic steps might include:

•	 Identifying what needs to be addressed. In the case of disaster-related debris removal, the 
policy might consider what debris will be removed, by whom, and possibly in what timeframe, 
sites for temporary and final debris disposal, the need to separate debris, etc.
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•	 Making a local legislator aware of the issue so they can sponsor further study.
•	 Designating an individual or a special committee to study the issue and draft the language for 

the policy. In some cases, the local jurisdiction might task a consultant with drafting policy 
language. It is up to the local jurisdiction to determine who will create the draft language. 
The policy should consider not only public interest, but also capacity and financial resources 
available to accomplish the work.

•	 Having the draft policy language reviewed by the jurisdiction’s legal counsel for conformance 
with existing policies and procedures.

•	 Adopting a draft policy adopted by the local legislative body that has the authority to enact 
policies and ordinances on behalf of the jurisdiction. The legislative body should follow its 
regular adoption process.

•	 Publishing and communicating the policy to the public to help establish expectations for 
actions when disaster debris is generated.

The policy should be reviewed after it has been implemented for a period of time to evaluate 
its effectiveness and any unintended consequences. It may be amended as appropriate. A policy 
development checklist based on Figure 4.1 below can be found in Appendix B.

Figure 4.1.  The policy formation process can be adapted to develop and adopt a debris 
management policy. (Adapted from the New Zealand Ministry for the Environment’s Drafting 
Issues, Objectives, Policies, and Methods in Regional Policy Statements and District Plans, 
online version.) (9)
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Example: Hurricanes Frances and Jeanne (10)

In 2004, Hurricanes Frances and Jeanne struck the City of Fort Pierce, FL, causing widespread 
debris to be deposited as a result of wind and flooding. The city had adopted an ordinance, 
Procedure for Removal of Nuisance, which gives city agencies the legal responsibility to remove 
debris causing a nuisance from private property. The ordinance outlines procedures city 
agencies must follow to legally remove debris from private property. It contains a provision 
that allows the responsible agency to waive procedures for notifying private property owners 
before removing debris from private property if removal of said debris will eliminate a threat 
to public health and safety. Considering the magnitude of the events, the city used the author-
ity granted by this ordinance to remove debris from private property. Because these were 
federally-declared disasters, the city applied to FEMA for reimbursement of debris removal 
costs, including the costs for removing debris from private property. FEMA initially denied 
the claim, but the city was able to successfully demonstrate through the FEMA appeals process 
that its actions were consistent with, and authorized by, its pre-existing nuisance abatement 
ordinance. 
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Synopsis of Issue

Experience has shown that debris contracting requirements frequently are not well understood 
by the entities that may need to issue these types of contracts. Following a disaster, jurisdictions may 
find that their personnel and equipment are needed for multiple tasks. Awarding a debris contract 
or contracts will allow their own assets to be used on other high priority tasks. Being familiar 
with the debris management process, contract requirements and limitations, and complying 
with federal, state, and local contracting procedures will expedite the award of such contracts. 
Debris-related contracting (bidding and award procedures, monitoring, documentation, etc) is 
one of the major issues that may affect reimbursement.

•	 Jurisdictions need to be aware of, and plan for, contracting for any or all phases of debris 
operations. Being aware of, and complying with, contracting requirements will help minimize 
permitting, compliance, and reimbursement issues. Procurement guidelines of the local juris-
diction, as well as the federal agency providing potential funding for debris removal work, 
must be followed to be in compliance with federal program requirements.

•	 Debris contracts can be used to supplement resource availability:
 – The jurisdiction should know if and when it plans to use contractor support vs. in-house 

resources.
 – Contracts may be issued pre- or post-event. The local jurisdiction should consider whether 

issuing contracts pre- or post-event will work best for it if it intends to use contract 
resources.

 – Some geographic areas have few contractor resources available. Community officials should 
understand what contract resources are available in their area and what other entities hold 
contracts with them to provide emergency services. The jurisdiction should understand 
who the contractor’s priority clients are.

•	 Types of contracts may be limited depending on the requirements of the federal agency that 
might provide reimbursement funding. For example, FEMA generally does not allow time-
and-materials contracts past the first 70 hours of eligible work performed, nor do they allow 
cost-plus-percentage-of-cost contracts. [See Title 44, Code of Federal Regulations (CFR), 
Section 13.36 for DHS/FEMA requirements.] (11)

Target Audience

•	 Debris managers.
•	 Contracting/procurement personnel.
•	 Legal counsel.
•	 Political officials.

C H A P T E R  5

Contracts
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Why Is Contracting Important?

Local or state governments responsible for debris management operations might choose to 
issue debris removal, monitoring, and/or disposal contracts to augment the capabilities of their 
in-house resources. In many instances, the magnitude of the event and the quantities of debris 
generated overwhelm the responsible entity’s assets. In other cases, the responsible state or local 
agency might prefer to contract out debris responsibilities so that the agency can focus on its 
core missions. While citizens might tolerate decreased levels of service for short periods, debris 
management activities can take months to accomplish, necessitating the augmentation of existing 
staff and capabilities so that the agency can continue to provide the expected level of normal 
service to its constituents.

State and local entities that anticipate seeking reimbursement for debris management activities 
from federal agency grant programs must comply with federal contracting requirements as well as 
their own procurement regulations. Non-compliance could jeopardize potential federal funding. 
This, in turn, could mean that the state or local entity is required to pay all of the debris-related 
costs out of its own funds, adversely impacting the financial well-being of the community.

Example: 2004 Hurricanes (12)

After Hurricane Ivan struck the City of Pensacola, FL, on September 16, 2004, the city was 
responsible for removing vegetative debris from 64 public parks. The city entered into a non-
competitively bid time-and-materials contract with a large national firm to remove debris from 
the parks. Approximately six weeks after the contract was signed, the contractor completed 
debris removal and invoiced the city for over $1.3 million. The city submitted a reimbursement 
request to FEMA for the contractor’s services. FEMA determined that the contract did not 
meet federal contracting requirements, as it was not competitively bid, used time-and-materials 
as the basis for reimbursement, did not include a not-to-exceed limit, did not include a cost 
analysis, and did not substantiate an immediate threat to public health and property. FEMA 
compared the $35.53 per CY unit cost paid by the city to the calculated $9.26 per CY unit price 
for the local market during that time period. FEMA reimbursed the city for the work completed 
in the first 70 hours after the disaster based on the $9.26 per CY rate, a total of $357,047.

What Is Involved in Debris Contracting?

Contracting for debris management services requires a state or local entity to identify its 
anticipated needs, which can be assessed using the debris estimating methodologies described 
in Chapter 3.

The planning committee or debris manager will evaluate available resources to determine 
conditions under which in-house or contract resources should be used to manage, accomplish, 
and/or monitor debris removal. In addition to resource capacity and capabilities, financial consid-
erations might be considered when making a determination to issue pre-event debris contracts. 
The following items also might be considered:

•	 Force account—Because some force account labor is assumed to be working regardless of 
whether a disaster occurs, the jurisdiction’s overall budget might be less severely impacted if 
these regularly budgeted resources are redirected to performing debris removal. Conversely, 
diverting force account resources results in routine services not being provided. If debris is 
widespread, the entity might not be able to reassign personnel to debris activities for long periods 
of time.

•	 Contract labor—Contractors must be paid as the work is done, and then reimbursement 
requested from federal agencies. Transfer of funds from the reimbursement programs to the 
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agency paying the contractor could take months or even years. However, the use of contractors 
allows regular services to be provided with minimal interruption, and places more of the 
documentation burden on the contractor.

•	 Mission assignment—In federally-declared disasters, FEMA has the option to mission-assign the 
USACE to provide debris removal services to Grantees and Subgrantees. This “option” requires 
a federal disaster declaration and can have a greater unit cost than using other alternatives, 
which means that the local jurisdiction’s overall cost share total could be higher.

The anticipated debris management needs of the jurisdiction will form the basis for the devel-
opment of the contract scope of work. The contract scope of work states what task the contractor 
is to accomplish, where, and in what timeframe. Typically it includes the following information:

•	 The geographic extents covered by the contract (including maps can be helpful).
•	 An estimate of the quantities of debris to be removed.
•	 The work to be performed:

 – Clearance and/or removal and/or disposal.
 – Types of debris (mixed, vegetative, etc.).
 – Whether or not private property debris removal is included. If so, procedures must be clearly 

spelled out on how to differentiate between removal from public and private property. 
(Generally, it is best to obtain a determination from the appropriate federal agency on the 
eligibility of reimbursement for removal of debris from private property before such work 
is done.)

 – Specifies “eligible debris” or “eligible work” only per the regulations, policies, and guidance 
that govern each reimbursement grant program.

 – The extents and limits of where work is to be performed, for example, in “public rights-of-way” 
or on “public property” as prescribed by the particular program.

 – Number of passes to be completed.
 – Performance schedule.
 – Methods of documentation to be used by the contractor (e.g., load tickets).
 – Methods of measurement.
 – Equipment requirements.
 – Clearly stated basis of payment, such as cys or tons.
 – Documentation required of the contractor to substantiate invoices.
 – Voucher submittal and payment schedule.
 – Reporting requirements.
 – Safety (require the submittal of a safety plan).
 – Licensing requirements.
 – Penalties.
 – Termination clause. Some debris contracts have a clause that the contract may be termi-

nated without cause with specific written notification.
•	 Glossary of terms used in the contract.
•	 Subcontracting provisions, including disclosure of subcontractors to be used.

Sample scopes of work used by the USACE are available online (13).

In addition to the scope of work, terms and clauses used in the jurisdiction’s contract boiler-
plate language also would be included in the contract. This language would prescribe issues like 
bonding requirements, basis for termination, etc. Any scope of work developed should be vetted 
by the appropriate state or local legal department as well. Some further contract provisions to be 
considered for inclusion in a debris contract are:

•	 Federal procurement regulations should be followed regarding inclusion of standard clauses for 
reasons such as invoicing requirements, payment terms, termination for cause, termination 
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for convenience, prohibition of debarred contractors and subcontractors, and bonding require-
ments, among others.

•	 Execution should be done on a task order basis. This allows the jurisdiction to prescribe what 
the contractor is to do. It is an effective way of controlling contractor costs.

•	 The contractor should be required to participate in the local entity’s annual training/exercise 
at no cost.

•	 Contracts and contract modifications must be in writing; verbal agreements are not recognized.

The state or local entity issuing the contract should follow its usual procurement procedures 
when soliciting bids for debris contracts. If the contracting entity might seek federal reimbursement 
for the work, then federal procurement requirements must also be followed. Generally speaking, 
federal procurement guidelines require the agency issuing the contract to develop the scope of work 
and cost estimate for the bid solicitation. Payment to the contractor cannot be contingent upon 
reimbursement from the federal agency.

Some contracting requirements can vary by federal agency and program. Three of the federal 
agency debris management reimbursement programs frequently used by state and local govern-
ments are discussed below:

•	 FEMA Public Assistance Program
 – Competitively bid contracts are strongly preferred.

77 Time-and-materials contracts are allowable only for the first 70 hours of work under the 
PA program.

77 Lump sum/firm fixed price is allowed, but must be reasonable.
77 Unit price is allowed.
77 Cost-plus-percentage-of-cost is not allowed.

 – Small purchase orders to secure services or supplies costing less than $100,000 by obtaining 
several quotes from different sources are acceptable.

 – Sealed bids wherein the contract is awarded based on price (preferred method) are acceptable.
 – Competitive proposals wherein the contract is awarded based on contractor qualifications 

are acceptable.
 – Noncompetitive proposals are used only if the other three methods are not feasible and the 

item is available only from a single source; there is an emergency that does not permit delay; 
or competition has been determined to be inadequate. The basis for the noncompetitive 
process must be clearly explained and justified. The use of this method and the resulting 
award must be supported by a cost analysis by the procuring agency.

 – Emergency or expedited contracting procedures can be followed (see FEMA 9580.4) (14).
 – “Piggyback” contracts wherein one entity adopts or “piggybacks” on another entity’s award 

of an invitation to bid are strongly discouraged and have caused delays in approval and 
funding.

 – FEMA Policy 9580.201 (15) provides guidance on debris contracting for state and local 
agencies that plan to seek grant reimbursement from FEMA for contracted debris manage-
ment services. The guidance contains checklists of what to include in contracts as well as 
what to avoid and can be found in Appendix C.

•	 FHWA Emergency Relief Program
 – Competitively bid contracts are strongly preferred
 – The following are permissible if the state determines that competitively bid contracts are 

not feasible:
77 Negotiated equipment rental contracts.
77 Negotiated debris management contracts.
77 Contracts issued based on telephone bid solicitations to a “reasonable minimum number 

of contractors” (7).
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 – Must include FHWA Form 1273 (16); this form can be found in Appendix D.
 – In a Memorandum of Understanding between the Bureau of Indian Affairs (BIA) and FHWA, 

roads on tribal lands designated by BIA as falling under the authority of FHWA must follow 
FHWA procurement requirements; are likely to require giving preference to Native American 
firms, subcontractors, and workers; and require providing training and assistance to minority 
contractors.

 – The FHWA offers a class in Contract Administration for FHWA projects (17).
•	 NRCS Emergency Watershed Protection (EWP) Program

 – NRCS works with a local entity known as the Project Sponsor.
 – Federal contract—NRCS enters into an agreement with the local Project Sponsor to do 

the contracting. Federal Acquisition Regulations, United States Department of Agriculture 
Acquisition Regulations, and NRCS Acquisition Regulations are followed. Projects costing 
less than $100,000 can use the Simplified Acquisition Process. Projects costing more than 
$100,000 must use competitive bidding procedures.

 – Locally-led contracting—This is the preferred method of contracting for the EWP. The 
Project Sponsor contracts for the work using the appropriate state and local regulations.

 – Force account—The Project Sponsor uses its own personnel and equipment to accomplish 
the work. This method can be used only for projects with an estimated cost of $150,000 
or less.

 – Locally-led with landowner contract—The Project Sponsor enters into a contract with the 
landowner to accomplish the approved scope of work.

 – Performance of work—This method is used when the Project Sponsor does not have funds 
available to pay for its share of the installation work or the accounting system needed to keep 
detailed records required by force account contracting, but has forces (in-house or donated) 
to perform the work. In this case, the price agreed upon by the Project Sponsor and NRCS 
is fixed prior to commencement of the work, and recordkeeping is not required.

What Are Other Options for Obtaining Debris Services?

For a variety of reasons, including, but not limited to, jurisdiction size, geographic location, 
frequency of disasters, and non-availability of qualified contractors, some state and local entities do 
not wish to enter into contracts for debris services. If in-house resources become overwhelmed in 
the event of a debris-generating disaster, there are some other methods that might be available to 
state and local agencies for obtaining needed services. Councils of Government (COGs) or Local 
Emergency Planning Committees (LEPCs) might award debris management contracts for their 
members to use as needed. If such a contract is used, the agency awarding a task order should 
coordinate with the COG or LEPC holding the master contract on the process for issuing a task 
order. Some states maintain and administer contracts for their local jurisdictions to use, or have 
laws that designate certain already-contracted entities as having authority to haul debris in the 
event of a disaster. Local entities that plan to use state contracts should review and understand 
the contract terms and conditions prior to use.

Example: Local Government Use of Connecticut’s State Debris Contract (18)

In October 2011, the state of Connecticut endured an unusual snowstorm that toppled many 
trees and power poles. Two dozen cities and towns turned to contract resources to remove 
and dispose of the debris; eight issued their own contracts while 16 others used the state’s 
competitively bid, open-ended debris removal contract. The state also had a debris monitor-
ing contract available for use by local governments; many used the contract while a few hired 
temporary workers and trained them. A post-disaster review of the costs paid by municipalities 
that used the state’s contracts compared to those that issued their own contracts suggests that, 
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in general, the municipalities that issued their own contracts realized significant savings over 
the state contract. For example, based on a review of invoices, several of the towns that issued 
their own contracts would have paid $2.5 million to $4 million more for debris removal  
if they had used the state contract. Given that the jurisdictions were responsible for paying 
the 25-percent cost share required by the FEMA PA program, these entities saved between  
$0.5 million and $1 million of local taxpayer money.

There are several likely reasons that the individually issued contracts generally had lower rates 
than the state’s contract. The state contract’s rates were publicly available and allowed other 
debris removal firms to undercut the state contract’s prices to ensure that municipalities that 
were soliciting bids would award their own contracts rather than use the state’s. A difference 
in fee structures might also account for the overall cost savings. Some contractors charge a 
separate management fee based on total amount of debris collected but charge lower unit prices 
for debris removal and disposal, while other contractors do not charge a separate management 
fee but instead incorporate the fee into their unit prices, generally increasing the unit price for 
removal and disposal. Lastly, the state’s contract was with a large, national firm that has the 
capacity to do much more than vegetative debris cleanup, which is reflected in their pricing. This 
particular disaster was primarily a vegetative debris disaster, which some tree and landscaping 
services that have lower overhead are capable of handling.

The local governments that used the state’s contract indicated that they had not previously 
needed this type of service and so did not have the appropriate contracts in place. They were 
primarily concerned about public safety, and the state contract allowed them to address 
this concern. Furthermore, the state’s contractors were seasoned in the eligibility issues and 
documentation requirements of FEMA’s PA program. The local governments that used the 
state contracts believe that the recordkeeping of these firms facilitated quick reimbursement 
from FEMA.

The result of the analysis has made towns aware of some issues to consider when deciding how to 
contract for debris monitoring, removal, and disposal services in the future. Acknowledging that 
“the state contracting process generally is very good,” they will analyze the situation and decide 
on the course of action that makes the most sense for the particular circumstances.

Who Issues Debris Contracts?

Debris management contracts typically are issued by local government agencies or quasi-
government entities, as they most often are responsible for clearing and removing debris from 
public property and rights-of-way within their jurisdictional boundaries. Some state’s laws 
encourage or even prescribe contracting at the state level. Each state and local government agency 
responsible for overseeing debris management operates under different hierarchical structures 
within their governments. The following entities might be involved in contracting for debris 
management services, depending on their particular government structure and legal authorities:

•	 State or local department of transportation and highways.
•	 State or local general services administration or equivalent contracting agency.
•	 State or local emergency management agency.
•	 Regional coordinating entity such as a council of governments or regional planning committee.
•	 Local DPW/solid waste authority.
•	 Local utility department.
•	 Local emergency management agency.
•	 Local parks department.
•	 Local department of natural resources.
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Within the locality or agency, different individuals could participate in development, award, 
oversight, and payment of the contract. Such individuals could include, but are not limited to:

•	 City/county manager.
•	 Department administrator (e.g., director, deputy director).
•	 Division administrator (e.g., solid waste, streets).
•	 Contracting officer/contracting specialist.
•	 Procurement manager.
•	 Finance officer.
•	 Debris manager.
•	 Legal counsel.

The agencies and individuals involved in developing and issuing debris management contracts 
should coordinate on the technical, boilerplate, and other legal content of the request for services 
and subsequent award. This will help ensure that the needs of the community will be met while 
following jurisdictional procurement methods and, as appropriate, meeting federal grant program 
requirements for contracting.

When Are Debris Contracts Issued?

Contracts for debris management services can be issued before or after a debris-generating 
event. Contracts that are issued prior to the occurrence of a debris-generating event are called 
pre-event, prepositioned, or standby contracts, and are strongly preferred by FEMA. State and local 
jurisdictions that have experienced large debris-generating events highly recommend the use of 
prepositioned contracts, yet nearly 62 percent of the respondents to our study survey indicated 
that they did not have prepositioned contracts for debris monitoring, removal, and/or disposal.

Awarding contracts for debris management services in advance of a disaster offers state and local 
entities several advantages when the services are needed. Pre-event contracts generally are done 
during “peace time,” avoiding the rush associated with just-in-time, emergency-type contracting. 
By slowly and deliberately developing the scope of work, advertising, and issuing the contract, 
the awarding entity increases the likelihood that the contract will comply with federal agency 
contracting requirements for grant reimbursement programs. Pre-event contracting also is 
regarded as promoting more competitive bidding, which is likely to result in lower bids than 
when demand is high and resources are scarce, as is typical immediately following a disaster. 
Once they are in place, pre-event contracts can be activated immediately upon the need to aug-
ment existing in-house capabilities, which can provide for a more rapid response and smoother 
recovery. Because debris management contractors have been pre-identified, the jurisdiction is 
able to better respond to post-disaster inquiries from other debris contractors that solicit their 
business by claiming they are “FEMA-approved” or “FEMA-certified.” (It is important to note 
that FEMA does not approve or certify any debris contractors. They do, however, maintain a 
database of self-registered debris contractors on their website, but firms on that list are NOT 
certified by FEMA) (19).

As with any process, there can be a downside to issuing pre-event contracts. Debris management 
contractors may hold contracts with multiple clients in close geographic proximity to each other, 
which could result in a competition for limited resources during emergencies/disasters if the 
contractor’s resources are limited or exceeded. Most debris contractors have agreements with 
subcontractors to assist in major debris removal/disposal events; however, in large disasters, the 
primary contractor may have many clients, and may be forced to use less experienced subcontrac-
tors. This potential pitfall can be mitigated by issuing multiple contracts and/or including clauses 
in the contract that require the contractor to provide priority service to the issuing entity.

A Debris Management Handbook for State and Local DOTs and Departments of Public Works

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22239


Contracts  35

Some state and local entities want to prepare for procuring debris-related services in the event 
they are needed but do not wish to execute a prepositioned contract for these services. In these 
cases, the state or local entity might prepare by issuing requests for qualifications to pre-qualify 
contractors and then asking the contractors to provide bids if/when needed. The state or local entity 
might also pre-draft contracts by developing standard boilerplate and other required language. 
When the scope of the event is known, it is added to the pre-drafted language and a request for 
proposals or bids is issued.

If a state or local entity has not taken steps to develop pre-event debris management contract 
language and finds that it needs to contract for debris management services after a disaster has 
occurred, there are several options that the entity might pursue to expedite the procurement process. 
One option is to first issue an emergency contract to get field operations underway. If this option 
is used, the contracting entity should ensure that emergency contracting procedures follow local and 
state procurement requirements, as well as federal requirements if federal agency reimbursement 
will be sought. Once the emergency contract is in place and operations are ongoing, the state or 
local entity can use the duration of the emergency contract to procure long-term debris manage-
ment services. This process allows them to comply with governing procurement regulations and 
also negotiate with suppliers to try to get a fair price. Another option is to use mutual-aid resources 
to supplement force account resources until long-term contracts can be issued. Entities that use 
this option as a primary source of support should be aware that their mutual-aid partners might be 
impacted by the same event, which could impede the partner’s ability to provide mutual aid.

How to Contract for Debris Management Services

If a state or local agency decides that it will issue debris management contracts, a scope of work  
and in-house cost estimate should be developed by the issuing agency, typically the DPW or high-
way department. Within the procuring agency, the technical part of the scope of work may be 
developed by the debris manager, the debris planning committee, or other knowledgeable per-
sonnel. Often the debris-related scope of work is given to the contracts or procurement depart-
ment and added to boilerplate language containing standard clauses, terms, and conditions. 
Jurisdictions must follow their own procurements policies and those of the states in which they 
are located. If a state or local procurement policy is more stringent than the federal policy, then 
the more stringent policy should be followed.

Example: 2004 Florida Hurricanes (20)

In 2004, the state of Florida was hit by four major hurricanes in 5 weeks, resulting in over 
53 million cubic yards of debris. Many state and local agencies did not have pre-event debris 
management contracts in place, and thus had to issue emergency contracts for debris removal, 
sign and signal repair and replacement, and roadway repairs to federal-aid roads. These agen-
cies learned that it is important to follow federal contracting requirements, regardless of the 
nature or magnitude of the emergency. For example, the FHWA ER program requires that 
all contracts include a requirement for using Davis-Bacon prevailing wage rates and FHWA 
1273 provisions. Failure to include these could result in emergency expenses being ineligible for 
reimbursement. Consequently, the Florida Department of Transportation (FDOT) developed a 
model contract to aid state and local agencies in drafting pre-event contracts as well as issuing 
emergency contracts.

Once contracts are issued, it is important for the administering agencies to properly manage 
the contracts. FDOT found that documenting how issues were handled was essential for estab-
lishing and maintaining consistency in the FHWA Emergency Relief process. They developed 
a frequently-asked-questions document for their transportation engineers, which they also 
shared with other state and local agencies.
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Synopsis of Issue

Debris management requires a coordinated effort among various departments or agencies 
within a jurisdiction, as well as outside agencies that have regulatory authority or fulfill a specific 
support function within the operation. This coordinated effort must be organized such that 
an appropriate span of control exists, roles and responsibilities are established well in advance, 
and the approach can be “right-sized” depending on the level of effort required by the debris-
generating event. This chapter outlines the establishment of a structure for debris operations 
using the National Incident Management System (NIMS) and Incident Command System (ICS). 
NIMS–ICS is used by all levels of government—federal, state, tribal, and local—as well as by many 
nongovernmental organizations and the private sector.

Target Audience

•	 Local and regional DOT, DPW managers.
•	 State agencies (DOT, GSA, DEP/DEQ).

NIMS and the ICS

NIMS identifies concepts and principles that provide a framework for managing emergencies 
from preparedness through recovery regardless of their size, location, cause, or complexity. 
The system provides a consistent, nationwide approach and terminology for multiple agencies 
or jurisdictions to work together before, during, and after a disaster.

The primary components of NIMS are:

•	 Preparedness.
•	 Communications and Information Management.
•	 Resource Management.
•	 Command and Management.

These four components all represent critical elements of emergency management and related 
operations—such as debris management—not only during response but throughout the entire 
lifecycle of emergency management.

The Command and Management component is broken down into three key elements, all 
important to debris operations:

•	 ICS.
•	 Multiagency Coordination Systems (MACSs).
•	 Public Information.

C H A P T E R  6

Operational Structure  
and Organization

A Debris Management Handbook for State and Local DOTs and Departments of Public Works

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22239


Operational Structure and Organization   37

ICS is a standardized, on-scene, all-hazards incident management approach that:

•	 Allows for the integration of facilities, equipment, personnel, procedures, and communications 
operating within a common organizational structure.

•	 Enables a coordinated response among various jurisdictions and functional agencies, both 
public and private.

•	 Establishes common processes for planning and managing resources.

ICS is flexible and can be used for incidents of any type, scope, and complexity. It allows users 
to adopt an integrated organizational structure to match the complexities and demands of single 
or multiple incidents.

As previously mentioned, NIMS–ICS is used by all levels of government as well as the private 
sector. ICS is a national standard of practice as established by Homeland Security Presidential 
Directive (HSPD)-5 and National Fire Protection Association (NFPA) 1600. It is also applicable 
across disciplines, and has specific legal requirements when used by the Occupational Safety and 
Health Administration (OSHA) and other organizations. Finally the system is supported by 
various professional associations, including the American Public Works Association.

ICS is structured to facilitate activities in five major functional areas, described in Table 6.1.

All of the functional areas may or may not be used based on the incident needs. Small, localized 
incidents may not fully use each of these components while larger incidents may use all of them. 
ICS is modular, allowing for a dynamic and agile organization adaptable to the changing needs 
of an incident.

As a system, ICS is extremely useful; it not only provides an organizational structure for incident 
management but also guides the process for planning, building, and adapting that structure. Using 
ICS for every incident or planned event helps hone and maintain skills needed for the large-scale 
incidents.

The Operations Section is typically where most resources are organized. In order to maintain a 
proper span of control, as well as for ease of organizing operations based on function, resource type, 
and/or geography, ICS provides options for additional organization of the Operations Section, 
as described below.

Branch: An organizational level used when the number of divisions or groups exceeds the 
span of control. The Branch level is organizationally between Section and Division/Group in the 

Source: FEMA Independent Study Course IS-100 PWb. (21)

Table 6.1.  The five functional areas of ICS.
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Operations Section, and can be either geographical or functional. The person in charge of each 
Branch is designated as a Director. Most incidents with significant debris operations are likely to 
be organized at the Branch level.

Division: An organizational level having responsibility for operations within a defined geographic 
area. The Division level is organizationally between Branches (if activated) and Single Resources. 
The person in charge of each Division is a Supervisor.

Group: Established to divide the incident into functional areas of operation. Groups are 
composed of resources assembled to perform a special function, not necessarily within a single 
geographic division. Groups are organizationally located between Branches (if activated) and 
Single Resources. The person in charge of each Group is a Supervisor.

Single Resources: An individual piece of equipment and its personnel complement, or a crew 
or team of individuals with an identified Supervisor who can be available to work at the site of 
an incident. Single Resources are the most basic elements of organization within the Operations 
Section. Examples would include a hand crew or a loader.

Strike Team: A set number of resources of the same type operating under the direct supervision 
of a Strike Team Leader. An example would be four snow plows working together to clear a highway.

Task Force: A combination of mixed resources operating under the direct supervision of a Task 
Force Leader. An example would be a loader, hand crew, and two dump trucks working together 
to clear debris.

The application of MACS, another key component of a NIMS, is a process that allows all levels 
of government and all disciplines to work together more efficiently and effectively. Multiagency 
coordination occurs across the different disciplines involved in incident management, across 
jurisdictional lines, or across levels of government. Multiagency coordination can and does occur 
on a regular basis whenever personnel from different agencies interact in such activities as 
preparedness, prevention, response, recovery, and mitigation as show in Figure 6.1.

Often, cooperating agencies develop a MACS to better define how they will work together more 
efficiently, which is often documented in operational plans; however, multiagency coordination 
can take place without established protocols. A MACS may be put in motion regardless of the 
location, personnel titles, or organizational structure.

Figure 6.1.  Multiagency coordination systems overview 
(DOC 5 Departmental Operations Center). (Source: FEMA 
Independent Study Course IS-701.a) (22)
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Initially the Incident Command/Unified Command and the Liaison Officer may be able to 
provide all needed multiagency coordination at the scene. However, as the incident grows in size 
and complexity, off-site support and coordination may be required.

Integral elements of MACS are dispatch procedures and protocols, the Incident Command 
structure, and the coordination and support activities taking place within an activated Emergency 
Operations Center (EOC). Fundamentally, MACS provide support, coordination, and assistance 
with policy-level decisions to the ICS structure managing an incident.

Application of ICS and MACS Concepts  
to Debris Operations

Each jurisdiction’s comprehensive emergency management plan or emergency operations 
plan likely addresses a concept of operations that relates to the application of ICS. Debris 
plans developed as a functional annex to the jurisdiction’s plan should reference this concept of 
operations and expand upon it to describe the application of ICS and related components of 
multiagency coordination as they apply specifically to debris operations.

Typically, debris operations are conducted within the jurisdiction’s EOC, which is a facility 
component of multiagency coordination, often organized and operated using the principles of an 
ICS, with the purpose of managing and supporting incident operations. The EOC provides strategy-
level coordination and logistical support to the jurisdiction’s designated incident commander, the 
individual in charge of all tactical operations.

Through the EOC, agency representatives from multiple assisting and supporting agencies 
can leverage their agency’s resources and expertise to the overall effort. Debris operations often 
require input from multiple agencies, needing technical expertise, regulatory input and authority, 
and resource support for clearance, removal, and disposal activities. Examples of agency representa-
tives include the National Guard, state department of transportation, state police, state emergency 
management agency, state environmental agency, and the USACE.

Based on their size and complexity, debris operations are often organized at the Branch 
level within the Operations Section of the ICS organization. Debris management falls under the 
direction of the Operations Section Chief who reports to the EOC manager (the EOC’s version 
of the Incident Commander). As part of the ICS organization (see Figure 6.2), they are supported 
by all other functional areas of the organization, including the command staff (sometimes called 
management staff in the EOC); Liaison Officer; Safety Officer; and Public Information Officer; 
the Logistics Section that obtains all needed resources and support; the Finance/Administration 
Section that handles all costs and contracting support; and the Planning Section that tracks 
resources and situational information and coordinates the development of the Incident Action 
Plan (IAP) for each operational period. A sample ICS structure that emphasizes the Debris 
Operations Branch is shown in Figure 6.3 below.

While not typically seen in ICS organizations, an advanced concept that can be exercised 
called branch-level planning places a Planning Specialist in the Branch to support the Branch 
Director in operationalizing their debris management plan and formulating strategic plans and 
tactical direction in conjunction with the Planning Section (these will ultimately become com-
ponents of the IAP). This is an ideal application for large and complex debris operations.

Debris operations may become sizeable and complex enough to require their own physical 
space for management and coordination activities if the EOC is not large enough to accommo-
date them. In this instance, it would make sense for the Debris Management Branch to relocate to 
a Departmental Operations Center (DOC). This location could be the local public works offices 
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Figure 6.2.  Standard expanded ICS structure. (Source: FEMA NIMS ICS-300 Training) (23)

Figure 6.3.  Example of ICS structure.
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or any other space with the size and infrastructure to support their needs. Just as the location, 
layout, and necessary resources and support are pre-planned for the EOC, this should also be 
performed for the DOC. Because of the physical separation of the DOC from the EOC, it may be  
necessary to have a Debris Branch representative (perhaps the Deputy Debris Branch Director) 
located in the EOC to facilitate communication and represent the branch in meetings. The DOC 
may operate in this location or another site for an extended period of time, as the incident evolves 
from response to recovery and until debris operations are completed.

Structure of Debris Operations

The most commonly asked question in response to any disaster is “Who is in charge?” However, 
the most appropriate question is “Who is in charge of what?” The challenge in planning the 
debris operations structure is to identify which roles and responsibilities are needed. Ideally, a 
jurisdiction or other organization is able to match each of these roles to a position in the current 
day-to-day structure, although for larger and extended operations this may not be possible. When  
an incident occurs, an organization needs to consider consulting partner organizations for 
expertise and supplementary staff. Public works staff from surrounding jurisdictions and staff 
from state DOTs should be considered, if available. Another option is to request debris specialists 
from the state emergency management agency, which can contact qualified personnel from around 
the country.

Positions to consider in planning efforts:

Debris Operations Branch Director (and deputy): Responsible for activating the debris man-
agement plan, managing all debris management activities, and coordinating with the operations 
section chief. This position is likely to be filled by the public works director/superintendent and 
his/her deputy.

Division/Group Supervisors: Responsible for implementing specific portions of the debris 
management plan as directed through the IAP. These will include activities specific to the clearance, 
removal, and disposal of debris. Organizations should consider what operations are likely to occur 
during nighttime hours and plan for personnel accordingly. These positions will likely be filled 
by public works supervisors.

Task Force/Strike Team Leaders: Employed as needed to implement specific tactical actions. 
If they are used, they provide direct supervision to single resources. These positions will likely be 
filled by public works supervisors or foremen.

ICS training to at least the ICS-300 level is highly recommended for public works directors 
and superintendents. ICS training to the 100 and 200 level is available online. ICS-300 is only 
available in a classroom setting. The training officer, city/county emergency manager, or state 
emergency management agency should be contacted for information.
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C H A P T E R  7

Synopsis of Issue

Debris removal involves removing debris from roads, public property, publicly-maintained 
waterways, and under certain conditions, from private property. Typically, it begins immediately 
after the disaster event, during the response phase of operations to support emergency respond-
ers. It continues during the recovery phase and, depending on the magnitude of the event and 
availability of resources, can last for years. Removal requires close coordination among all enti-
ties involved.

Target Audience

•	 Debris managers.
•	 Debris supervisors.
•	 Solid waste personnel.
•	 Debris removal personnel.
•	 Debris removal contractors.
•	 Debris removal monitors.
•	 Safety officers.
•	 Public information officers.
•	 Utility providers (for demolition).
•	 Building officials (for demolition).

Why Remove Debris After a Disaster?

Removing debris after a disaster serves multiple purposes. First, clearing debris from the 
traveled roadway immediately following an event supports life-saving operations by creating a 
pathway for emergency vehicles to access blocked routes and geographic areas. Once clearance 
to critical functions is accomplished, prompt removal of debris after a disaster minimizes the 
threat to life, public health, and safety. In the event that debris is deposited in waterways, its 
removal is important to prevent flooding of the surrounding area, remove potential sources of 
contamination, and remove threats to navigation and use of the waterways. It also is a visible 
sign to the public that the recovery process is in progress. Debris removal from public rights-
of-way and public property allows daily activities to resume and government services that are 
expected by the public to continue. Ultimately, these activities lead to economic recovery of the 
community.

Removal
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What Does Debris Removal Involve?

The disaster debris removal process typically involves two phases: clearance and actual 
removal. To various degrees, both phases involve state DOTs and local DOTs and DPWs. Trans-
portation routes must be opened as quickly as possible. Local personnel and equipment from 
these agencies are usually some of the first on the scene. The first phase, clearance, usually occurs 
during the first 24 to 72 hours after the event (response phase). Debris generated by the disaster is 
pushed to the edge of the rights-of-way to allow emergency response vehicles to access impeded 
areas (see Figures 7.1 and 7.2). During the planning process, routes are prioritized for clearance 
based on which ones are essential for emergency operations. The debris management plan must 
contain procedures for changing prioritization for clearance if necessary according to the actual 
type and extent of the disaster.

The second phase of the debris removal process is actual removal of debris from public prop-
erty and public rights-of-way. Removal usually occurs during the recovery phase of the disaster 
after clearance has been completed. The removal phase focuses on collecting debris that has been 
generated by the disaster for processing and disposal. Different disaster events generate different 
types of debris. Table 7.1 summarizes the likely types of debris that will be generated by each 
disaster event.

Figures 7.3 through 7.8 and 7.10 illustrate the likely types of debris that are commonly gener-
ated by each disaster event. Figure 7.9 illustrates placement of debris.

Figure 7.2.  Crew opening a blocked lane into a 
residential area. The debris that is piled up on the 
road is being hauled. (Source: FEMA)

Figure 7.1.  Crew using large front loaders to push 
debris to the curbside on a road leading to a critical 
facility. (Source: FEMA)
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Table 7.1.  Different disaster events generate different types of debris.
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Figure 7.3.  Debris generated from a hurricane in 
St. Thomas. (Source: FEMA)
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Figure 7.4.  Debris generated from a tornado. 
(Source: FEMA)

Figure 7.6.  Debris generated from an earthquake. 
(Source: FEMA)

Figure 7.5.  Debris generated from a flooding event 
in California. (Source: FEMA)
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Figure 7.7.  Debris generated from wildfire. 
(Source: FEMA)

Figure 7.8.  Debris generated from an ice storm. 
(Source: FEMA)

Figure 7.9.  Under the FHWA ER program, debris removal generally is eligible for 
federal reimbursement if the debris is removed from the Clear Zone. (Source: FHWA) (7)
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Figure 7.10.  Mixed debris left at the curbside, 
Mississippi. (Source: FEMA)

Removal of Eligible Debris. Each jurisdiction might determine that it will remove all 
debris from the community, on behalf of its citizens, as is its right to make that determination. 
However, the focus of a public agency responsible for debris removal is often on collecting 
only “eligible” debris. As the public agency focuses on collecting eligible debris, the debris 
collection and removal staff, whether from the DOT, the DPW, other in-house personnel, or 
contractors, must be cognizant of what is considered eligible. This is particularly important if 
the agency intends to seek reimbursement for removal costs through a federal grant program.  
A jurisdiction that opts to remove debris based on guidelines other than those of the federal 
eligibility programs, and expects to submit a request for reimbursement under those programs, 
has a requirement to fully document the distinctions between potentially eligible debris and 
non-eligible debris. Most federal agency reimbursement programs restrict eligible debris to 
that which is in the public right-of-way or on public property. Some exceptions for private 
property exist and are discussed at the end of the chapter. Likewise, some private structures 
might require demolition and subsequent removal of the resultant debris. Typically, this 
is not eligible for reimbursement under federal reimbursement programs; however, some 
exceptions exist and also are discussed at the end of this chapter. The specific criteria that each 
federal agency grant program uses to define eligible disaster debris differs, so it is important 
to understand under which program debris is being removed so that the appropriate require-
ments can be met.

FHWA ER Eligibility. The FHWA ER program defines debris as eligible for removal if:

•	 The debris was generated as a direct result of the disaster.
•	 Removal is required to minimize damage, protect facilities, or restore essential traffic.
•	 The debris is located within the cross-section to the outside edge of the road shoulders 

(see Figure 7.9). Clearing limits can include:
 – The traveled way.
 – “Normal” medians (for divided highways, each direction is treated as a separate roadway).
 – Cut-and-fill slopes.
 – Any additional clearing required to assure the full functioning of the pavement, drainage 

ditches, and structures.
 – Removal of debris that is considered a safety hazard within the limits of the clear zone. Cut 

sections should be cleared to the safe distance that assures that no debris causes roadway slope 
erosion or rolls down to clog ditches or endanger traffic on the pavements and shoulders.
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The FHWA ER program generally limits eligibility to the “first push” to clear the roadway for 
emergency vehicles to pass and one “pass” of removal from the eligible rights-of-way. The cost 
of removing debris deposited in the public right-of-way by private citizens, business owners, and 
others, is not eligible for reimbursement through the FHWA ER program. Neither snow nor ice 
removal are eligible as debris removal.

FEMA PA Program Eligibility. The FEMA PA program has a number of complex rules gov-
erning reimbursement of eligible debris that is removed from public property and rights-of-way 
after a disaster. A list and summary of these policies is included in Table 4.1 in the Policy chapter 
of this manual. In general, eligible debris is defined by the FEMA PA program as debris that:

•	 Is a direct result of a presidentially-declared disaster.
•	 Occurs within the designated disaster area.
•	 Is the legal responsibility of the Applicant (agency) at the time of the disaster.
•	 Eliminates an immediate threat to life, public health, and safety.
•	 Eliminates immediate threats of significant damage to improved public or private property.
•	 Ensures the economic recovery of the affected community to the benefit of the community-at-

large. This justification for debris operations should be discussed with FEMA before removal, 
as there are specific requirements that must be met.

NRCS Eligibility. The NRCS EWP program also responds to emergencies created by natural 
disasters. As part of the program, the removal of debris from stream channels, road culverts, and 
bridges is authorized “to relieve imminent hazards to life and property caused by floods, fires, 
windstorms, and other natural occurrences.” To be eligible for reimbursement from the EWP 
program, the work must:

•	 Reduce a threat to lives and property.
•	 Be economically, environmentally, and socially defensible.
•	 Be designed and implemented according to sound technical standards.
•	 Conserve natural resources.
•	 Be represented by a project sponsor if performed on public or private land.

When Does Debris Removal Occur?

The debris clearance process can start as soon after the disaster as is safe for the personnel per-
forming the work. If an event occurs with warning, such as a hurricane, responsible agencies some-
times pre-stage personnel and resources at key locations so they can begin the response clearance 
phase as soon after the disaster as is safe. Generally speaking, the response phase occurs during 
the first 24 to 72 hours after the disaster occurs, but this timeframe depends on the magnitude of the 
event, geographic extents of the debris field, and types of debris that are generated from the disaster.

The recovery phase, which includes debris removal, starts after the disaster response is largely 
complete. In some cases there might be some overlap, depending on the nature and geographic 
extents of the damage as well as the ongoing search and rescue missions. Debris removal opera-
tions continue until the eligible debris is removed or until completion of a timeframe or other 
conditions that are prescribed by the entity responsible for overseeing debris removal operations 
and communicated to the public.

Example: Debris Removal Timeframe Limitations (From interview with Karen Kempert, 
Emergency Manager, Cavalier County, ND, April 2013)

In 2010, the City of Dubuque, IA, experienced a significant rain event during which 15 inches 
of rain fell in 24 hours, resulting in flooding throughout the “B Branch” and south sides of 
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the city. The city communicated to residents that the DPW would undertake curbside pickup 
of debris for a prescribed 2-week period. Residents were instructed to set their debris at the 
curbside in the public right-of-way for pickup. When the 2-week period ended, pickup of 
debris reverted to a published residential fee schedule, or residents had the option to take 
their debris directly to local landfills themselves. Taking this approach provided a service 
to residents but limited the financial liability of the city for providing the additional debris 
removal service.

The timeframes for debris removal prescribed by federal agency grant reimbursement 
programs vary. The FHWA ER program defines the “eligible” debris removal period as 
occurring within 180 days of the event for non-federal disasters only. FEMA’s PA program 
allows “eligible” debris removal activities to occur within 6 months of the date the disaster 
is declared for federally-declared disasters only; however, depending upon the amount and 
extent of the debris, this time can be extended. On a case-by-case basis, states can extend 
the time to remove debris for an additional 6 months. Any additional time extension must 
be approved by FEMA, and also is done on a case-by-case basis. The NRCS EWP requires 
project sponsors to submit their application to a local USDA Service Center, NRCS Field 
Office, or NRCS State Office within 10 days of the disaster occurrence for urgent situations 
and 60 days for non-urgent situations. No federal disaster declaration is required for the 
NRCS EWP program.

Who Clears and Removes Debris from  
Public Property and Rights-of-Way?

The responsibility for clearing and removing debris from public property and rights-of-
way differs based on the governmental structure, regulations, ordinances, and debris man-
agement plans of each state or locality. Because clearance occurs quickly after the occurrence 
of a disaster, debris clearance operations are usually completed using in-house labor and 
equipment. Typically, the primary agency responsible for debris clearance is the DOT, DPW, 
or Department of Solid Waste Management. The primary agency coordinates with other 
departments such as police and fire, emergency management agencies, utility providers, and 
parks personnel to provide needed support to accomplish clearance activities. These support 
agencies may have the ability to supply workers and/or equipment to cut and clear debris 
from emergency travel routes as well as roads to hospitals and other critical facilities. For 
example, fire departments and parks departments often have personnel trained in the use 
of chainsaws and with access to this equipment. If the responsible state or local agency has 
prepositioned contracts in place, they might place their contractors on standby and activate 
the contracts during or immediately after the disaster. In some instances, coordination is 
required with private entities. For example, during ice storms, the weight of the ice may cause 
power poles to fall across roads—sometimes for several miles. The poles need to be moved 
off the roads to allow traffic; but frequently other debris must be moved before the utilities 
can access the poles.

During the recovery phase, debris removal operations can range from simple to complex, 
depending on the quantities and types of debris that the disaster generates. Simple operations 
require coordination among only a few agencies. However, large, complex removal operations 
could involve many agencies at all levels of government. Table 7.2 summarizes the agencies and 
responsibilities at the local, state, and federal levels that could be involved in a debris recovery 
operation.
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Government Level Agency Can Provide…

Lo
ca

l

Department of Public Works
Department of Transporta�on
Department of Solid Waste

• Force account labor and
equipment

• Procurement of debris
removal contractors

• Informa�on on traffic routes
and weight limita�ons

Department of Parks and
Recrea�on

• Specialized equipment and
exper�se for vegeta�ve
debris

• Procurement of debris
removal contractors

Legal subdivisions of the state • NRCS EWP sponsorship
Building/code officials • Permits for demoli�on

St
at

e

Department of Agriculture • Disposal of animal carcasses
and spoiled crops

• Uses for recycled materials
(e.g., organic fer�lizer)

Department of Environmental
Quality/Protec�on

• Environmental permits
• Environmental compliance

reviews
• Fact sheets/guidance

Department of Forestry • Assistance with debris
clearance and removal

• Assistance with recycling
vegeta�ve debris

Department of Health and Human
Services

• Disposal of animal carcasses
• Disposal of infec�ous and

putrescent waste
Department of Natural Resources • Disposal permits

• Uses for recycled materials
• Guidance and fact sheets

Department of Transporta�on • Debris removal from
federal-aid roads, state-
maintained roads

• Debris hauling permits
State or Tribal Historical
Preserva�on Officer

• Informa�on on historic sites
and facili�es

• Guidance on debris removal
from historic proper�es

Fe
de

ra
l

Animal and Plant Health
Inspec�on Service (APHIS)

• Removal and burial of
animal carcasses

• Planning, surveillance, quick
detec�on, containment, and
eradica�on of invasive
species and quaran�ned
plants

• Technical assistance
Department of Energy • Management of nuclear-

contaminated debris
Department of Health and Human
Services

• Support of contaminated
debris management
ac�vi�es

Department of Interior Bureau of
Indian Affairs

• Debris removal from Na�ve
American lands

Department of Interior Bureau of
Reclama�on

• Assistance with debris
clearance, removal, and
monitoring

Table 7.2.  A large number of local, state, and federal government agencies may 
participate in debris removal operations.

 (continued on next page)
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Government Level Agency Can Provide…
Department of Labor
Occupa�onal Safety and Health
Administra�on

• Advice on worker safety

Farm Service Agency • Debris removal from
privately-owned land
through the Emergency
Conserva�on Program

Federal Emergency Management
Agency

• Public Assistance Program
oversight

• Reimbursement of applicant
eligible debris removal costs

• Mission assignment to
USACE for debris clearance
and removal following large
debris-genera�ng disasters

Federal Highway Administra�on • ER program implementa�on
and oversight

Na�onal Oceanic and
Atmospheric Administra�on

• Hydro-surveying to iden�fy
hazards and debris and
dangers to naviga�on

Natural Resources Conserva�on
Service

• Emergency Watershed
Protec�on program
implementa�on and
oversight

Nuclear Regulatory Commission • Assistance with and advice
on radiologically
contaminated debris

U.S. Army Corps of Engineers • Debris removal opera�ons
under mission assignment
from FEMA

• Technical guidance
• Coordina�on with EPA on

Weapons of Mass
Destruc�on (WMD)-type
contaminated debris
management

• Sunken vessel removal
• Debris removal from flood

control works
U.S. Coast Guard • Vessel salvage and vessel

debris removal
• Debris removal from the

Coastal Zone
• Oil containment, stabiliza�on,

decontamina�on, collec�on,
and disposal

• Technical assistance
U.S. Environmental Protec�on
Agency

• Oversight of environmental
compliance

• Technical guidance
• Waste sampling
• Hazardous waste removal
• Iden�fy recycling and reuse

opportuni�es
• Coordina�on with USACE on

WMD-type contaminated
debris management

• Disposal of household
hazardous waste through
mission assignment from
FEMA

Fe
de

ra
l

Table 7.2.  (Continued).
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How Is Debris Clearance and Removal Accomplished?

Debris clearance and removal operations can be dangerous for the personnel who are per-
forming the work as well as to the general public. Live power lines may be down and lying across 
public spaces; and trees that have fallen across roadways need to be cut. Advance planning to 
identify the most likely hazards and develop strategies for safely working around them is impor-
tant to implement a successful debris removal operations strategy. Debris management plans 
should include a health and safety strategy that can be customized to the hazards associated 
with the particular disaster; and field personnel should be trained and familiar with this strategy. 
Prior to undertaking clearance and removal activities, debris workers also should be trained in 
disaster-specific safety measures. Field workers should use the appropriate safety equipment for 
the work they are performing. Coordination procedures with local electrical providers should be 
included in the debris management plan, and should be implemented immediately.

Debris clearance and removal operations involve coordination and communication as well as 
physical removal of debris. Debris clearance and removal operations strategies should be com-
municated to the public information officer (PIO) prior to beginning clearance and removal 
operations. This coordination enables the PIO to inform the public about potential hazards, 
as well as what to expect during debris removal operations and what the public’s role would 
be in the operations. If the debris management plan includes a public information strategy, 
this strategy should be modified and implemented as appropriate for the particular disaster. 
Debris clearance and removal operations can proceed more smoothly and efficiently if the public 
understands the methods and schedule for debris removal.

Example: Importance of Communication to the Public (From interview with Karen  Kempert, 
Emergency Manager, Cavalier County, ND, April 2013)

In 2011, extensive flooding in Minot, ND, generated significant amounts of debris. Karen 
Kempert, the Emergency Manager for Cavalier County, volunteered to assist the City of Minot 
with their debris management operations for a 10-day period in July 2011 during the transi-
tion from the response to the recovery phase. While working during the disaster, Ms. Kempert 
observed that the Minot PIOs did not have information about debris operations in their 
cache of messaging. Informing the public about how to bring debris to the curbside, sort it 
for removal by city agencies, and deal with debris as contaminants was critical to the success 
of debris removal operations. Fortunately, the Minot PIOs had a strong network of contacts 
and were able to reach out to the Grand Forks, ND, PIOs to obtain copies of the public mes-
sages and brochures they had developed during the 1997 floods. They then coordinated with 
the public works department to adapt these materials for dissemination to Minot citizens. Ms. 
Kempert saw firsthand the importance of having a good public information campaign, and 
how it could facilitate debris removal operations.

One of the messages that should be communicated to the public is their role in debris removal 
operations. The public’s role depends on the method of removal that the responsible state or 
local entity uses. Depending on the scale of the event, debris removal may be accomplished by 
the responsible entity picking up debris from the right-of-way at the curbside, by citizens trans-
porting their debris to collection centers, or by hauling debris to a DMS.

If debris is picked up at the curbside by the state or local entity responsible for debris removal 
(or their agents), disaster-generated debris is placed by citizens in public rights-of-way for collec-
tion. The debris manager will determine the priority of routes for debris removal and establish 
a schedule. The pickup schedule should be communicated with the public to ensure debris is 
removed in a timely fashion and to limit the duration of debris removal operations.

“Passes” are made along each roadway to pick up debris for which the jurisdiction has legal 
responsibility to perform debris removal. The number of passes is determined by the jurisdiction 
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and is usually contained in their debris management plan. If debris is segregated at the curbside, 
then multiple passes might be required along the same routes to maintain the segregation of 
debris types. (See Chapter 8.) Typically the number of passes does not exceed three. Only 
eligible debris should be removed as defined by the local ordinances and, if relevant, federal grant 
reimbursement program policies.

Curbside debris removal operations tend to require intensive labor and equipment. Personnel 
are needed to operate the equipment and vehicles used to remove and haul debris to processing 
sites, segregate debris, and monitor operations. Equipment needed to remove debris can include:

•	 Dump trucks.
•	 Bucket loaders.
•	 Excavators with grapples.
•	 Grinders.
•	 Self-loading trucks with knuckle booms.
•	 Backhoes.
•	 Tractors.
•	 Roll-off trucks.
•	 Cranes.
•	 Chainsaws.
•	 Forklift loader with clamshell attachment.

State and local agencies, especially DOTs and DPWs, can use strategies listed below to increase 
the efficiency of curbside disaster debris removal operations (24). A checklist for curbside 
removal operations can be found in Appendix E.

•	 Establish a transportation network with well-defined uses. Classify roads according to their 
use, vehicle speed, weight limits, and destination linkage.

•	 Consolidate a transportation network, and then clear entire sectors. Transportation corridors 
progress from primary routes to secondary feeder roads to residential streets.

•	 Assign contractors to sectors. Sectors are prioritized so that access to essential services build-
ings are cleared first.

•	 Establish the number of passes to be completed (i.e., how many times a truck travels a route 
to collect debris). Communicate schedule with the general public.

•	 Have purchasing departments establish prior claim on contractors through Letters of Agree-
ment. (There have been instances when debris contractors sign contracts with multiple entities 
before or at the beginning of a disaster, and then are unable to meet contractual requirements.) 
Develop procedures in advance to ensure speedy procurement of services.

•	 Mark vehicles used in the transportation of debris (government, contractors, and others) by 
an easily identifiable permit or bar code to ensure unimpeded access to disaster areas.

•	 Handle all soft goods such as bedding, mattresses, curtains, carpeting, and clothes as soon as 
possible. No salvageable material are collected from these items, which are extremely heavy 
and hard to handle and need to be mechanically loaded by bucket loaders and/or excavators 
with grapples.

•	 Machine-load trucks hauling debris to maximize space efficiency for each load.
•	 Reduce debris volume before hauling.

In some instances, it may not be practical or even feasible to collect debris at the curbside for 
removal. Rather, it is more effective to establish collection centers for citizens to bring their debris. 
Establishing a collection center requires some pre-planning to ensure efficiency of the operation. 
The site should be of sufficient size to accommodate large collection bins that will be used to hold 
segregated debris. The site should provide appropriate entrance and exit routes, and allow easy 
access for citizens as well as the exchange of full and empty bins. Depending on state and local ordi-
nances, the sites may also need to be permitted prior to operation; the jurisdiction’s legal counsel 
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may need to investigate potential liability issues that operating such a site could present. Locations 
of the collection sites and hours of operation should be clearly communicated to the public.

Sufficient staff should be on site to operate the facility and assist residents with sorting their 
debris and placing it in the correct bins. If collection site usage is limited to residents of the juris-
diction, the collection site staff should verify proof of residency from citizens who are bringing 
their debris to the site. If this is not done, the site could become a dumping ground for neighbor-
ing communities or non-disaster-related debris. The collection site operations staff also needs to 
determine when the current bins are full and should be exchanged for empty bins.

Whether debris removal is accomplished curbside or at collection centers will be dependent upon 
a number of considerations specific to a state or local agency’s situation. Geography is one significant 
factor. Curbside removal is most efficient in areas where debris accumulation can be concentrated 
and multiple passes along roadways can be completed. Generally this condition occurs in closely 
concentrated population centers such as urban and suburban areas. Collection centers tend to be 
more efficient in rural or geographically dispersed areas where curbside pickup would be difficult.

Another factor is the quantity of debris that is generated. It is more efficient to complete curb-
side pickup for large quantities of debris so that trucks are completely filled during a single pass. 
Collection centers are generally more efficient for disasters where small quantities of debris are 
generated and can be easily transported by residents to the centers.

Some other considerations include:

•	 Types of debris generated.
•	 Urgency of site clearance.
•	 DMS characteristics.
•	 Debris recycling possibilities.

Discussion—Assisting Population Segments with Debris Removal

Some segments of the population, such as the elderly and those with access or functional 
needs, may not be able to move debris from their property to the curbside for pickup, or load and 
transport it to a collection center. Local government agencies that have assisted these segments 
of the population to move their debris from private property to public property for collection 
have learned that the cost of labor and equipment to do so generally is ineligible for federal 
reimbursement. Subsequently, several communities have identified volunteer organizations that 
assist these segments of the population to move debris from their property upon request and 
have included this information in their PIO campaigns.

Special Issues

Private Property Debris Removal and Demolition. When disasters strike, the resulting 
debris is strewn across both public and private property. Removal of debris falling on public 
property is generally the responsibility of the government agency that maintains that property 
on a daily basis. Similarly, debris falling on private property is generally the responsibility of the 
property owner. Most property owners will clean up the debris on their property and/or enlist 
the aid of volunteers to accomplish this task and file a claim for reimbursement with their insur-
ance company. Under special circumstances, public entities have removed debris from private 
property. For example, after Hurricane Katrina, a significant portion of the population was relo-
cated for an extended period of time. While private property owners were displaced, the debris 
on their property began to pose both a public health threat as well as a threat to the economic 
recovery of the community. Several jurisdictions proceeded with removing debris from private 
property to avert further adverse impacts on the community.
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Before authorizing demolition of and/or debris removal from private property, key decision 
makers at the local government level should determine under what circumstances and ordi-
nances this action should and could be taken. The means of legal entry onto the property also 
should be established and documented.

If a state or local government agency has established its legal authority to enter onto private 
property for the purposes of demolition, additional steps, shown below, should be followed to 
accomplish the private property debris removal and/or demolition process (25). A checklist for 
accomplishing removal and demolition from private property can be found in Appendix F.

•	 Follow local government’s normal condemnation procedures (e.g., hearings and notices).
•	 Verify ownership.
•	 Secure right-of-entry and hold-harmless agreement from the property owner.
•	 If property owner cannot be located, a legally authorized local official could exercise public 

emergency powers to allow entry without owner’s permission.
•	 Complete environmental and historic preservation reviews.
•	 Coordinate with other agencies as appropriate.
•	 Document insurance coverage.
•	 Verify personal property removal.
•	 For demolition, also:

 – Obtain a building official’s assessment of the property condition.
 – Notify lien holder.
 – Conduct necessary inspections (e.g., building, public health, and fire).
 – Notify public of condemnation and demolition in accordance with local procedures.
 – Verify structure is unoccupied.
 – Cap water, well, sewer, gas, and septic lines. Disconnect electrical service. Remove propane 

tanks.
 – Mark easements and underground utilities.
 – Identify/remove/dispose of asbestos, lead-based paint, other hazardous materials present 

at the site per governing requirements.
•	 Record GPS coordinates. Photograph site before and after removal/demolition.
•	 Segregate, transport, and dispose of (demolition) debris in accordance with the debris man-

agement plan. Document debris removal from the site.

In addition to establishing legal authority and following appropriate procedures, state and 
local agencies that intend to seek reimbursement for private property demolition and/or debris 
removal must understand and comply with eligibility requirements for the federal programs to 
which they intend to apply. Each of the federal grant programs has different eligibility criteria 
regarding private property debris eligibility.

Reimbursement for private property debris removal generally is not eligible under the FHWA 
ER program. FHWA also does not reimburse for removal of private property debris that has been 
moved to the right-of-way.

NRCS can fund private and public landowners for debris removal from stream channels, road 
culverts, and bridges if represented by a project sponsor, which is defined as a legal subdivision 
of the state:

•	 City.
•	 County.
•	 General improvement district.
•	 Conservation district.
•	 Native American tribe or tribal organization as defined in Section 4 of the Self-Determination 

and Education Assistance Act.
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Private property debris removal is generally ineligible for reimbursement from FEMA’s PA 
program. In certain cases the Federal Coordinating Officer (FCO) might find it eligible if:

•	 It presents an immediate threat to life or property.
•	 A public health threat exists.
•	 The subgrantee can demonstrate that it clearly has a pre-established legal responsibility to 

remove debris from specific private property, and has done so (or is responsible for doing so) 
whether or not a federal disaster declaration is made.

Likewise, FEMA PA for demolition of private property generally is ineligible for reimburse-
ment. In certain cases, the FCO might find it eligible if:

•	 The structures were damaged and made unsafe by the declared disaster, and are located in the 
area of the disaster declaration.

•	 The subgrantee certifies that the structures are determined to be unsafe and pose an immedi-
ate threat to the public.

•	 The subgrantee has demonstrated that it has legal responsibility to perform the demolition.
•	 A legally authorized official has ordered the demolition of unsafe structures and removal of 

demolition debris.
•	 The subgrantee has indemnified the federal government and its employees, agents, and con-

tractors from any claims arising from the demolition work.
•	 The demolition work is completed within the deadlines specified in 44 CFR 206.204 for emer-

gency work.

Jurisdictions should be aware that removing debris from private property without coordinat-
ing with the state and FEMA could be considered ineligible for reimbursement. A clear approval 
should be obtained if this action is contemplated.

While private property is often considered to include single family homes and businesses on 
individual sites, other types of property that are considered private or commercial by FEMA are 
mobile home parks and gated communities. Generally, debris removal from these properties is 
not eligible for reimbursement through FEMA’s PA program. As is the case with other private 
property, the FCO might determine on a case-by-case basis that debris removal from a mobile 
home park or gated community is eligible. If so, the agency performing debris removal must 
follow the same requirements and processes that apply to other types of private property. For 
mobile home parks, the responsible agency must obtain a right-of-entry from each homeowner 
in the park, as well as from the park owner.

Railway Systems

Generally rail systems are privately owned and operated, and debris removal from rail sys-
tems are the responsibility of the corporate owner. There are some situations in which DOTs are 
responsible for supporting operations of passenger rail systems, which includes removing debris 
from the railways to allow trains to safely use the rails with minimum service disruptions.

Example (26):

Pacific Northwest Rail Corridor (PNWRC), which runs from Vancouver, BC, to Eugene, OR, 
is subject to mudslides, particularly during the rainy season of December through February. 
State DOT crews have the responsibility to remove mudslide debris from the railway to allow 
trains to pass safely. In 2012, 55 trains were cancelled due to land slides.

Debris removal can be required for both railway systems and transit systems. Commonly, 
debris comes from wet leaves that can cause a slippage hazard on the rails. After natural disasters, 
a significant debris issue can come from a railway/transit system itself. For example, flooding can 
wash out ties, rails, and roadbeds, resulting in rail debris that must be removed before new track 
can be laid. In the proximity of culverts, tunnels, and bridges, heavy floods may have deposited 
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mud and other debris that would have to be removed, and needed repairs completed before the 
facility can resume operation.

Debris removal from railways is likely to occur on or near railway property in open air or in 
tunnels. In some cases of severe flooding, railway tracks could be carried significant distances from 
their original locations. Removal of these tracks ultimately will be the responsibility of the owner, 
whether through physical removal of the track debris, or by contracting the work. If the organization 
responsible for the rail system is a FEMA-eligible public entity, and a federal disaster is declared, the 
cost of debris removal will be reimbursable. Care should be taken to ensure the debris removal from 
the specific rail/transit line is not eligible for funding by the Federal Transit Administration.

The equipment required to remove debris from railways generally is the same as is required 
for removal from roadways. In addition, pumps and generators could be required to remove 
water from tunnels (27). Sometimes, specialty equipment can help expedite operations. After the 
Joplin tornado, All Railroad Services Corp. used hi-rail log loaders equipped with grapples with 
saw blades to remove and cut trees and debris from railways in the Joplin area (28).

Airports

Following major disasters that affect airports, the Federal Aviation Administration (FAA) pro-
vides funding for repairs to the facility from the Airport and Airway Trust Fund. (The FAA has 
no separate budget for disaster response/repair). Following Hurricanes Katrina and Rita, sev-
eral airports in Mississippi, Louisiana, and Texas reported significant damage. FEMA and private 
insurance companies provided funding for some recovery costs/repairs; and the FAA provided 
additional funding. When reviewing eligibility of funding, there must be a clear understanding of 
what is eligible from the FAA, what is eligible from FEMA, and what is covered by insurance (29).

Marine Debris Removal

Some disasters, such as hurricanes and floods, can result in significant amounts of debris being 
deposited in waterways. Removal of debris from federally-maintained waterways is the responsi-
bility of a federal agency, usually the NRCS, National Oceanic and Atmospheric Administration 
(NOAA), USCG, or USACE. Removal of marine debris from non-federal public waters is the 
responsibility of a state or local agency. Some examples of public waters include non-federally-
maintained navigable waterways, coastal or inland zones, and wetlands. FEMA can provide fund-
ing for disaster-related debris removal or mission-assign another federal agency to assist with 
removal if the needs exceed state and local capabilities. If a state or local agency must coordinate 
and oversee marine debris removal, several methods can be implemented to accomplish the work.

•	 Point pickup is the preferred method if it can be used, because it avoids environmental issues. 
The debris item is located, and grappling hooks (for smaller items) or cranes (for larger items) 
are used to lift it out of the water. Divers can assist if necessary. (See Figures 7.11 and 7.12).

•	 Manual removal is accomplished by hand pickers working in shallow water to locate debris 
by sight or touch and using rakes or hook poles to remove the material. Recovered items are 
loaded onto small vessels and transported to the shoreline for sorting and disposal.

•	 Removal of shoreline debris can best be accomplished by clearing debris from the waterside 
during low tide, during removal of wet marine debris from the water (see Figure 7.13). Gen-
erally, shoreline debris consists of vegetation and construction and demolition items that lie 
partially in the water and partially on land. Prior to removal, the responsible party should be 
identified, as there may be conflicting opinions about who has the authority to perform the 
task. In some states, the beaches are considered to be state-owned; in others, beach house or 
business owners may own some portion of the beach; i.e., to the high-water mark. If there 
is extensive debris in the shoreline area, it may be necessary to sift the debris, similar to the 
process used on beaches (30).
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Figure 7.11.  Marine debris removal by point 
pickup method. Hurricane Sandy, New Jersey. 
(Source: Ali Velasco)

Figure 7.12.  Marine debris removal by point 
pickup method. Hurricane Sandy, New Jersey. 
(Source: Ali Velasco)

Figure 7.13.  Shoreline debris in New Jersey after 
Hurricane Sandy. (Source: Ali Velasco)
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Synopsis of Issue

In many mid- to large-size disasters, mixed debris is segregated according to debris type. 
Segregation of debris provides for easier and more efficient processing and disposal, promotes 
recycling of specific types of debris, produces the lowest unit disposal costs, and ensures that each 
type of debris can be treated according to specific governing processing and disposal require-
ments. Segregation of debris can be accomplished at the curbside by residents or debris removal 
personnel, or it can be picked up and hauled to a debris management site (DMS) where it is 
segregated. The location and layout of the DMS and the method of segregation can have a sig-
nificant impact on the rate of debris removal and reduction, as well as the perceived progress of 
the community’s recovery operation.

Target Audience

•	 Debris managers
•	 Environmental managers
•	 Debris supervisors
•	 Debris removal workers
•	 Debris removal contractors
•	 Debris removal monitors

What Is Debris Segregation and Why Is It Important?

Debris segregation refers to the separation and organization of the entire amount of waste 
generated by a disaster, according to specific treatment and disposal requirements. Only a well-
planned segregation system can ensure that the waste is treated according to its level of hazard, that 
proper transportation equipment is used, and that the most efficient disposal actions are taken and 
closely coordinated between the DOT and DPW. The state/community debris management plans 
should discuss how segregation requirements change with the extent and type of disaster.

The primary reasons for segregating debris are to reduce the impact on limited landfill space, 
comply with legal requirements governing the disposal of hazardous waste, provide appropriate 
materials eligible for recycling or reuse, and reduce the unit costs of all debris. If debris generated 
by an event is not disposed of properly, it could endanger public health as well as the environment. 
Reducing the volume of some materials before transport saves landfill space. Decreasing the 
amount of debris may also offer a financial benefit. The salvage money obtained from segregat-
ing and reusing or recycling waste may help offset expenses from debris removal operations while 
maximizing the recovery of materials at a lower cost than disposal. FEMA encourages state and 
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local governments, tribal authorities, and private nonprofit organizations to take a proactive 
approach toward coordination and management of debris removal operations as part of their 
overall emergency management plans. Such an approach builds an ongoing capability to continue 
managing similar waste materials in the future.

When Is Debris Segregated?

As soon as the event has passed, there should be an immediate assessment of the debris mag-
nitude, scope, and impact. This evaluation initially focuses on requirements for urgent clearing 
of debris to allow emergency vehicles access to the area, clearing for emergency operations, and 
other necessary activities. Simultaneously, an assessment should be made of the actual extent, 
estimated amount, composition of mixed material, and impact of the overall debris generated 
by the event. As residents and volunteers begin working in the affected area, an extensive amount 
of debris may be moved from one location to another. If the positive impacts of segregation are 
well understood, the overall debris removal effort will be faster.

Who Is Responsible for Segregation?

Clear communication to the public about debris segregation options and policies is key to 
successful and cost-efficient operations. A jurisdiction’s public information officer should work 
in tandem with the debris manager to develop and disseminate messages regarding the preferred 
method of segregation for the disaster event. These messages should be provided frequently and 
clearly stated as soon as possible after the event. In addition, the messages should be made public 
in different media formats and describe how to segregate debris, which materials are accepted, 
drop-off locations, schedule for removal, how removal operations might impact traffic flows, 
and other pertinent information.

Coordinated efforts of homeowners, the business community, local and state government agen-
cies, contractors, and monitors can contribute to effective debris segregation activities, ultimately 
resulting in more efficient debris removal and disposal operations. To the maximum extent possi-
ble, home and business owners and local government and nonprofit officials should be responsible 
for sorting and segregating debris originating from their property. They should place debris sorted 
by type in separate piles at the curb in the public right-of-way or on public property for pickup, 
take segregated materials to designated drop-off points, or assist in preparing debris for removal to 
a DMS. A table showing examples of the types of debris can be found in Appendix G.

Debris removal contractors normally are responsible for picking up debris; although in some 
instances, local government agencies use in-house resources to do so. If possible, they pick up 
segregated debris from the curbside and rights-of-way. If debris deposited at the curbside is 
mixed, the contractor may be responsible for segregating it at the loading point, or taking it to 
the DMS for sorting according to the site’s operating plan.

Site monitors are tasked with observing curbside loading, as well as truckloads of debris entering 
a debris management or disposal site. The monitors ensure that materials are properly segregated 
and deposited in the appropriate locations within the site.

How Is Debris Segregated?

A fundamental component of a disaster debris management strategy is the proper disposal of 
collected debris. The implementation of disaster debris collection immediately after the disaster 
event assures the public that recovery efforts are in progress and that the community will return 
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to normal in a timely manner. The debris type, amount, and urgency determine which collection 
method, or combination of methods, is used. The primary methods of debris collection are:

•	 Curbside collection,
•	 Collection centers, and
•	 DMSs.

In most disasters, a combination of these methods may be used. Following a disaster, the com-
munity must determine what method, or combination of methods, will be used. The advantages 
and disadvantages of each method for an individual community should be considered. The 
debris management plan should include a discussion of debris segregation and establish some 
basis for selection.

Curbside Segregation. While curbside segregation of debris typically is the most efficient and 
cost-effective method of debris management, it has its limitations. It requires participation by a 
significant number of disaster-affected citizens and businesses, or the results will be inconsistent. 
Additionally, the disaster must have been of such a size and type that residents remained in their 
homes or would be expected to return shortly after the disaster. Residents who are displaced for a 
significant time cannot be expected to return to clean their properties on a predictable schedule.

Residents are requested to sort debris by type and place it at the curbside, outside of private 
property. The segregated debris piles should be placed in the right-of-way and clear of obstructions 
such as mailboxes, fire hydrants, gas meters, and telephone poles, as shown in Figure 8.1. This 
method of segregation might require additional trucks to remove each type of debris, but overall, 
it has been found to be the most efficient in densely populated areas. Curbside segregation also 
can be accomplished by pickup crews, but this process is labor-intensive and can be costly.

The general process of curbside segregation is as follows:

•	 Household garbage is separated from disaster-related debris.
•	 Food is removed from white goods prior to placement at curb/drop-off site.
•	 White goods might be required to have doors removed or secured by duct tape.
•	 Neighbors might be encouraged to share debris piles.
•	 Debris is placed away from:

 – Light poles and power poles.
 – Power lines.
 – Fire hydrants.
 – Meters (electric, gas, water).
 – Mailboxes.
 – Other inanimate objects that could obstruct or be damaged during removal operations.

•	 Debris piles should not protrude into the traveled roadway.
•	 Debris piles should not remain on private property.

Collection Centers. Collection centers can be an effective way to segregate debris. In rural 
areas and other places where curbside pickup locations may be too far apart to promote efficient 
debris removal operations, residents may be asked to bring their debris to designated locations. 
Some communities may choose this option immediately following a disaster, depending on the 
types and amounts of debris. This option also may be used following curbside segregation when 
the amount of segregated debris becomes too little to justify pickups.

At these collection centers or drop-off locations, residents segregate their debris at the site by 
sorting their debris loads by type. Information on locations, operating hours, and acceptable 
debris must be made available to the residents. To be effective, collection centers should have 
individual(s) assigned to assist in segregation at the site, ensure full bins are removed before 
overflowing and immediately replaced by empty bins, maintaining traffic flow, etc.
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At drop-off sites, monitors should ensure that:

•	 Food is removed from white goods prior to placement at the drop-off site;
•	 White goods have doors removed or secured by duct tape, if necessary;
•	 Disaster debris does not include household garbage; and
•	 Hazardous waste and other unacceptable debris is taken to a designated site.

Debris Management Sites (DMSs). In large debris-generating disasters, or as an alter-
native during smaller incidents, a DMS may be used. A DMS may also be called a Temporary 
Debris Staging and Reduction Site (TDSR). All waste is brought to the DMS where it is sorted, 
processed, and prepared for recycling. A DMS requires a significant amount of land and 
personnel, but can be an efficient place to handle high volumes of material and a worthwhile 

Figure 8.1.  A community’s strategy of having residents segregate debris at the curbside should be clearly 
communicated to the public. (© 2014 The Times-Picayune, L.L.C. All rights reserved. Used with permission  
of NOLA Media Group.)
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investment. Site layouts should be carefully planned to ensure only the required processes 
are included. Chapter 9, Debris Management Site Selection, addresses the requirements for 
a DMS selection.

Entire truckloads of similar debris may be collected and delivered to the DMS. When this 
occurs, the debris is taken to a specific location at the site and unloaded until it can be reduced. 
If the load is mixed debris (as shown in Figure 8.2), it is generally deposited at a designated loca-
tion, segregated by hand, and put in piles according to the debris categories shown in Table 8.1. 
The piles are then processed according to the jurisdiction’s debris management plan and govern-
ing federal, state, and local regulations.

Figure 8.2.  Mixed debris left at curbside after 
flooding event. Particularly after floods, or heavy 
rains on de-roofed homes, a large amount of 
personal property will be brought to the curbside. 
(Source: FEMA)

Debris Type What Is It? Descrip�on

Vegeta�ve Includes leaves, brush, limbs, branches,
trunks, and stumps. 

Reduc�on can decrease vegeta�ve volume 
by 75 to 90 percent. Vegeta�ve debris that 
is free of contaminants can be reused or
recycled, further reducing its impact on 
landfill space. Applicants should check on
the possibility of sending the debris to a 
genera�ng plant.

Construc�on & 
demoli�on (C&D) 

Damaged components of buildings and
structures such as lumber and wood; 
gypsum wallboard; glass; metal, roofing 
material; �le, carpe�ng, and floor 
coverings; window coverings; pipe,
concrete; fully cured asphalt;
equipment; furnishings; and fixtures.

C&D debris that is clear of asbestos and
hazardous materials should be recycled to
the extent possible, and the remainder 
disposed of in a permi�ed C&D landfill.
Example: sec�ons of asphalt pavement can
be crushed and reused, and bricks can be 
recycled.

(continued on next page)

Table 8.1.  Debris categories.
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Table 8.1  (Continued).

White goods Includes household appliances such as
washers, dryers, refrigerators, freezers, 
ovens, ranges, heat pumps, water 
heaters, and air condi�oners. 

Many white goods contain refrigerants,
mercury, or oils that must be removed and 
processed according to environmental
regula�ons before the white goods can be 
further processed for recycling or disposal.
White goods should also be cleaned of all 
putrescent debris prior to removal and 
disposal.

Disposal of refrigerators and freezers usually
require prior removal or duct taping of
doors. 

Municipal solid
waste

General household garbage such as
food, plas�cs, packaging, and paper. 

Can be disposed of in a municipal landfill.

Electronic waste Includes household electronics that 
contain hazardous materials such as 
cathode ray tubes. Common examples 
are computer monitors and old 
televisions; however, all electronic waste 
should be disposed in the same site. 

Electronic wastes may also contain 
chemicals and minerals that require special
treatment or disposal methods. Material
should be checked by qualified personnel. 

Asbestos-
containing 
material

Many older buildings contain asbestos in
such items as floor �le, pipe wrapping
material, insula�on, duct work, shingles, 
and stucco (among others). 

Special handling by qualified personnel is
required if asbestos is present.

Infec�ous waste Could cause infec�ons in humans: 
includes blood and blood products, 
human and animal waste, medical
waste, pathological waste, and 
discarded sharp objects such as needles
and scalpels. 

Handling, treatment, and disposal of this
type of waste is generally under the
authority of another agency, such as the 
Centers for Disease Control or
Environmental Protec�on Agency. Check
with the proper agency and ensure contact 
name and number is contained in the Debris 
Management Plan.

Debris Type What Is It? Descrip�on

Hazardous waste Any material exhibi�ng at least one of
the following four characteris�cs: 
ignitability, corrosivity, reac�vity, or
toxicity. Governed by Resource 
Conserva�on and Recovery Act (RCRA).

Special precau�ons may be required for this
type of waste, including wearing personal
protec�ve equipment, decontamina�ng
trucks, using special containers, and 
maintaining chain of custody.

Household
hazardous waste 

Includes consumer products that exhibit 
the characteris�cs of hazardous waste.
Examples include some household
cleaning products, latex- and oil-based
paint, gasoline and oil, ba�eries, 
cleaning solvents, pool chemicals, and
pes�cides. 

Handling should be the same as for other 
types of hazardous waste.
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Debris Type What Is It? Descrip�on

Soil, sand, mud, 
and snow 

Soil, sand, mud, and snow. Should be evaluated to determine if they
contain any contaminants. If so, the 
contaminants should be handled, 
processed, and disposed of according to
environmental regula�ons governing that 
type of contaminant. If these debris types 
are determined to be free of contaminants,
they may be combined with other organic
materials at the DMS and recycled or
reused.

Vehicles and 
vessels 

May be damaged, destroyed, displaced, 
or lost as a result of a disaster. The
owners might abandon them if they 
have relocated or because of the 
amount of damage. 

Vehicle and vessel debris must be processed 
to remove all of the fluids such as oils, 
gasoline, diesel fuel, an�freeze, and any
minerals before they can be recycled, 
salvaged, or destroyed. Care must be taken 
when handling private vehicles. Most 
en��es have legal processes that must be 
followed before a privately-owned vehicle
can be removed and destroyed.

Putrescent  Includes any debris that could 
decompose or rot, such as animal
carcasses and other fleshy organic 
ma er. 

Must be handled in accordance with all 
applicable local ordinances and state and 
federal regula�ons. 

Chemically, 
biologically, 
radiologically, or
nuclear-
contaminated 
debris 

Unless the disaster is a terrorist event, 
this type of debris usually would be
associated with hospitals, medical
supply facili�es, chemical plants, etc. 

The segrega�on, treatment, removal, and 
disposal of these types of debris should be
handled by specialists and overseen by the 
EPA, which is designated as the lead federal
agency for handling these materials 
according to Emergency Support Func�on 
(ESF) #10 in the Na�onal Response 
Framework.

Crime scene 
debris 

Could include any of the other 
categories of debris.

If the debris is the result of an inten�onal
manmade disaster, it may be considered 
part of a crime scene. In these cases, law 
enforcement officials must approve the 
debris before it is removed from its original
loca�on so as not to undermine the integrity 
of the evidence. 

(Table compiled based on informa�on contained in FEMA 325, Debris Management Guide)(25)

Table 8.1.  (Continued).
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Some additional considerations for segregating debris at a DMS:

•	 Ensure that personnel have appropriate personal protective equipment as needed (e.g., when 
handling hazardous household waste or electronic waste).

•	 Locations at the site for various types of debris (e.g., C&D, household hazardous waste, and 
electronics) should be clearly marked. Conveyor belts can be used to assist with recycling and 
other processes.

•	 Vibrating (or manual) screens can be used to remove soil from other debris.
•	 Food should be removed from white goods prior to additional processing.
•	 Electronic waste should be segregated by type (e.g., televisions or computers), and placed 

in piles to a height compliant with local regulations or the debris management health and 
safety plan to minimize risk of collapse. Electronic waste should be protected from weather, 
if possible.

•	 Debris piles should be handled promptly and not allowed to accumulate, to minimize environ-
mental and safety risks, and prevent spontaneous combustion of vegetative debris piles. While 
there are no standard heights for vegetative debris piles, the maximum height of debris piles 
generally is in the 10- to 15-foot range to help prevent spontaneous combustion and facilitate 
working the debris pile. If another height limit is established by local regulations or the debris 
management health and safety plan, the pile heights should conform to those limitations.

•	 Vegetative debris piles should be turned frequently to reduce the likelihood of combustion; it is 
recommended that piles be turned when internal temperatures reach 160 degrees Fahrenheit to 
dissipate accumulating heat and gases and allow cooling. Piles should be located near firefighting 
equipment and away from buildings in the event that spontaneous combustion occurs.

•	 C&D wastes should be processed to remove contaminants such as asbestos-containing materials, 
white goods, and household hazardous waste. Debris pile heights should conform to local 
limitations or the height prescribed in the debris management health and safety plan.
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Synopsis of Issues

While some debris may be taken directly to a landfill or landfills, large disasters usually require 
the development of a procedure to reduce the volume taken to landfills, or process the debris 
for recycling. Debris removal operations may be expedited in some jurisdictions by removing 
the debris to a temporary staging location where it can be processed. Such a site is commonly 
called a DMS or a temporary debris staging and reduction site (TDSR). While such sites allow 
debris segregation and processing at a central location, it can be more costly than hauling 
directly to a landfill; however, the material may require reduction prior to disposal whether 
or not a DMS is used. Sizing of such sites is extremely important, as they must be of sufficient 
size to accommodate predicted volumes, mixed debris, and processing needs without adversely 
impacting the environment, public health, traffic flow, and other regulatory and social con-
siderations. The sites should be as close to the locations of disaster debris as possible to mini-
mize hauling distance and times, yet sufficiently removed from developments. They must be  
opened, operated, and closed in accordance with federal, state, and local regulations and permit 
requirements.

Target Audience

•	 Debris managers.
•	 Debris management planning committees.
•	 Local officials.
•	 Environmental officials.
•	 Debris supervisors.
•	 Land-use officials.
•	 Historic preservation officers.

Use of DMSs

When disasters generate large amounts of debris, counties and cities may not have sufficient 
space in existing landfills to manage the quantity and mixed composition of debris that is being 
removed. Under these circumstances, DMSs can be used to facilitate debris removal and disposal 
operations. There also is the possibility that a DMS can be used for a single purpose. For example, 
during an ice storm or hurricane there may be massive amounts of vegetative debris scatted over 
the impact area. While there may be several other kinds of debris, the vegetative debris is pre-
dominant. Some communities may develop a vegetative debris reduction site that is used solely 
for reducing and disposing of that category of debris, and have a second DMS that addresses the 
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remaining categories. If the sites are located in separate sections of the community, coordination 
with the DOT and DPW could result in the reduction of truck traffic in one area.

Why Is Site Selection Important?

Before debris removal operations begin, the debris manager must determine the overall debris 
removal, processing, and disposal strategy. Typically this strategy is included in the debris man-
agement plan, and is one of the most important components. It provides the overall framework 
for how and where debris will be removed, processed, and disposed. Some issues, that the strategy 
might address how to accommodate disposal needs when landfill space is limited or recycling 
mandates have been adopted by the jurisdiction. Increasingly, local jurisdictions are finding that 
nearby landfill space is limited such that removing debris from public property and hauling it 
directly to a landfill is no longer feasible; it must first be reduced in volume. Additionally, permitting, 
constructing, and operating landfills are more difficult and expensive, so maximizing the use of 
the existing landfill for routine debris is important.

In some locales, recycling debris to achieve a target percentage is mandated through existing 
local or state ordinances. To expedite removal of debris from public property and rights-of-way, 
many localities identify temporary staging sites where debris is taken to be segregated, processed, 
and reduced in volume, allowing the community to meet its goals for recycling and reduced use of 
landfills while helping to facilitate a faster recovery process. It must be understood that the use of 
DMSs for temporary storage and processing sometimes increases the overall cost of operations. That 
is because some of the debris must be hauled twice—once from public property to the staging site 
and then again from the staging site to the final disposal site. Conversely the use of such sites may 
expedite the removal and disposal of debris because more can be hauled, segregated, and disposed in 
a less time. The use of a temporary site also allows existing landfills to continue normal operations.

What Goes into Site Selection?

There are a number of criteria that should be considered when trying to identify land to serve 
as a DMS. Ideally, the land should be large, relatively flat, already cleared, and publicly owned. 
DMSs are typically between 50 and 200 acres. The use of larger plots of land means that fewer 
DMSs (and associated costs) will be needed for temporary staging and processing. The size and 
number of sites needed by a jurisdiction will depend on the event debris forecasts that are developed 
as part of the debris management plan. If publicly-owned sites of sufficient size to accommodate 
the forecast debris volumes are not available, jurisdictions must consider if they will pursue the 
use of privately-owned lands or MOUs with other jurisdictions. If a jurisdiction decides to use 
privately-owned land because public lands are not available, lease agreements with all parties 
having an ownership interest should clearly prescribe all conditions, testing, closeout procedures, 
timetables, and provisions for temporary waivers regarding normal site use.

One procedure to estimate the required size of a required DMS(s) is based on that developed 
by the USACE, and is fairly simple. The input for the calculation is as follows:

DE = Debris Estimate in cubic yards.
PH = Average height of debris pile. This is usually about 15 feet, or 5 yards.
SY = Square yards in an acre, or 4,840.
VA (volume of debris per acre) = (SY)(PH). Multiplying the height of the debris pile (in yards)  
  by the square yards in an acre provides the volume per acre of debris.
OA (Operational Areas) Factor = 1.66. This is a factor used to increase the required area to account  
  for roads, safety buffers, burn pits, household hazardous waste areas, equipment maintenance  
  areas, temporary structures, etc.
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Example:

Input:

Debris Estimate (DE) = 2,000,000 CY.
Average height of debris pile on site (PH) = 15 feet, or 5 yards.

Calculation:

Volume of debris per acre, or VA = (4,480)(PH), or (4,480)(5) = 24,200 cubic yards per acre.
Area required for debris only = DE/VA, or 2,000,000 CY divided by 24,200 CY/Acre = 82.6 acres.
Total estimated area required = (82.6 acres)(OA factor), or (82.6)(1.66) = 137 acres.

In a situation where insufficient acreage exists at a single site, multiple sites may be required. 
Normally, a 100-acre storage site can be cycled every 45 to 60 days or once during a recovery 
period. That means 137/2, or two 69-acre sites could be used.

The number of sites varies with size available, distance from sources, speed of reduction, and 
removal urgency. 

Where Should Sites Be Located?

In addition to considering the size, topography, and ownership of the land that will be needed 
to temporarily stage and process debris, the location of this land in relationship to the location of 
both the debris and the residents and businesses in the community is an important consideration. 
Ideally, a DMS should be close to the location of disaster debris to minimize hauling distances. 
To meet local, state, and federal environmental ordinances, the land should be located away from 
floodplains and wetlands. It also should be located away from potable water wells, areas of high 
groundwater levels, rivers, lakes, and streams. The site should be selected so that debris processing 
operations do not pose a public nuisance or public health and safety threat. For example, the 
potential impacts from noise, odor, dust, traffic, and pre-existing conditions are essential to 
consider in the process of identifying debris storage sites. The use of sites in residential neighbor-
hoods or near schools, hospitals, churches, historic districts, archaeological sites, or other sensitive 
areas could adversely impact the people who live and work in the vicinity of the site, and debris 
operations at those locations might cause noise and environmental nuisances.

Debris processing operations require certain infrastructure, the availability of which should 
be considered during the site selection process. Electricity and water need to be readily available 
at the DMS to facilitate operations; however, in large-scale disasters in which electricity and 
water supply are adversely affected, generators and potable water trucks have been used. Poten-
tial staging sites also should have ease of access for entry and exit without significantly impeding 
normal traffic flow adjacent to the site. Removing debris to the temporary staging site is meant to 
facilitate faster recovery of the community and should not burden any one part of that community 
by increasing the debris impacts on that sector.

When Does Site Selection Occur?

Pre-Disaster Site Selection.  Ideally, sites should be pre-identified during the debris man-
agement planning process, and emphasis should be placed on this endeavor. Undertaking site 
selection during “peace time” allows sufficient time for many options to be evaluated to ensure that 
the site meets all applicable laws and ordinances that govern this type of land use. Development 
of a comprehensive checklist to ensure compliance with requirements of all applicable agencies 
should significantly reduce the time to complete site selection prior to an event. By pre-identifying 

A Debris Management Handbook for State and Local DOTs and Departments of Public Works

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22239


70  A Debris Management Handbook for State and Local DOTs and Departments of Public Works

sites, jurisdictions can apply for permits during the response phase of debris operations so that 
sites can be open at the onset of removal operations, facilitating a faster recovery.

Post-Disaster Site Selection.  If sites are not pre-identified prior to a disaster, but the debris 
manager determines that a staging site will be needed to facilitate debris operations, site selection 
should begin while preliminary damage assessments are ongoing to minimize delays to removal 
operations.

During Site Operations.  Once sites are selected, they will be operated throughout the 
recovery phase of the debris operation, and generally will remain open until removal and dis-
posal operations are complete. In some instances, debris reduction operations might continue 
on a 24-hour basis for a period of time. Closure occurs after all debris has been removed from 
the DMS, required tests have been completed on the site, and the site has been inspected by all 
required individuals, departments, and agencies.

Who Selects DMSs?

The debris manager will estimate the size(s) of the site(s) that will be needed and coordinate 
with land-use officials, other agency leads, and possibly with local politicians to identify potential 
acceptable sites. If leases or MOUs are needed for acceptable sites that are not owned by the juris-
diction, legal counsel will be needed to negotiate the terms and conditions of the agreements.

When selected, acceptable sites need to be activated for use after a debris-generating disaster. 
Environmental officials will assist the jurisdiction in complying with local, state, and federal 
regulatory requirements. They also will advise on required baseline and closeout testing require-
ments as well as the review and approval of permits for the DMSs. The debris manager will 
coordinate with local utility providers and other relevant stakeholders to evaluate infrastructure 
needs and provide support.

How Does Site Selection Occur?

Selection of sites for debris management and processing can be broken down into three phases. 
These phases can be used for pre-disaster site selection or post-disaster site selection.

•	 Phase I—Determine if a DMS should be used. Ideally this decision should be made prior to a 
debris-generating event and included in the debris management plan.

 – Based on the debris estimates developed for planning (or the estimated volume of debris for 
an actual event), evaluate if the capacity of nearby landfills will accommodate the volume of 
debris that requires disposal.

 – If debris volume reduction will be completed, determine if it will be done at pickup locations 
or at a central processing location.

 – If debris will be segregated, determine if the process will take place at the pickup location 
and hauled directly to the disposal site, or if it will be segregated at a central processing 
location or hauled from one.

 – Use of DMSs can be more costly to the overall debris operation; however, if debris is seg-
regated at the curbside and hauled directly to disposal locations, multiple removal crews 
and equipment will be required to make passes along each pickup route, which also could 
result in higher operations costs.

•	 Phase II—Identify acceptable parcels of land that could serve as DMSs. Like Phase I, this phase 
ideally should be completed prior to the occurrence of a debris-generating disaster.

 – If the debris management strategy determines that debris will be hauled to a temporary 
DMS, determine the size of the site(s) that will be needed based on debris type and volume 
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projections completed as part of the debris management plan (or observed during the 
preliminary damage assessment).

 – Use aerial imagery, maps, local knowledge, tax assessor records, and other available information 
to help identify potential locations. Group them according to ownership (e.g., publicly owned 
by identifying jurisdiction, publicly owned by neighboring jurisdiction, privately owned).

 – Rank and prioritize the publicly-owned sites according to how well they match the desired-
DMS criteria (e.g., large area, open space, access routes, infrastructure). Investigate any histori-
cal or archaeological significance of the highest-ranked sites, ensuring that the sum total of the 
areas of the sites to be investigated will meet the identified space needs. Determine the permits 
that would be required for operations, and either obtain such permits, or compile the necessary 
information to expedite permit requests. Discuss permitting with the appropriate agencies to 
determine how they can be expedited following a disaster.

 – If sufficient publicly-owned space cannot be found within local boundaries, consider regional 
resources and establish MOUs or MOAs with the owner jurisdictions for use of the identified 
locations.

 – If regional resources are not available, evaluate the option to lease private land. For private 
leases, the agreement should cover all of the time that the jurisdiction will be using the site, 
from baseline environmental studies to releasing the land back to the owner. Leases should 
stipulate a specific amount of time with an option to extend if debris processing activities 
have not concluded.

 – Conduct a site visit to the potential sites to evaluate and confirm existing conditions. Estimate 
the dimensions of the site, note physical features, and take photographs and video of the site 
and its surroundings.

 – Create preliminary site layouts (see Figure 9.1). Take into account entrances, exit routes, 
types of material expected at the site (e.g., woody debris, household hazardous waste, white 
goods, and household debris). These layouts can be adjusted prior to use after an event to suit 
the actual needs. Figures 9.2 through 9.4 show improper and proper layouts for sites.

•	 Phase III—Prepare and operate the site. These actions will be implemented after a debris-
generating disaster occurs.

 – Re-document current conditions at any previously identified sites prior to active use as 
DMSs. Take soil and water samples as baseline environmental measures so that post-activity 
conditions can be compared to pre-activity conditions.

Figure 9.1.  TDSR layout (HTW = hazardous/toxic waste). 
(Source: FEMA)
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Figure 9.2.  Improper site layout. The size of this 
DMS was limited, resulting in “Mount Trashmore.” 
(Source: FEMA)

Figure 9.3.  Proper site layout. The size of this  
DMS was approximately 100 acres and shows 
separate areas for burning, grinding, and recycling. 
(Source: FEMA)

Figure 9.4.  Well-organized DMS. (Source: Civil Air 
Patrol for FEMA)
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 – Obtain the proper permits to operate the site if this was not completed as part of the debris 
management planning process. For permits that were obtained, ensure they are still valid. 
These could include:

77 Waste processing and recycling operations permit.
77 Temporary land-use permits.
77 Land-use variances.
77 Traffic circulation strategies.
77 Air quality permits.
77 Water quality permits.
77 Coastal commission land-use permits.
77 Household hazardous waste permits.
77 Fire department permits.

 – Ensure that proper safety measures are taken at the site.
77 Develop a written safety plan for site operations prior to beginning any work at the site. 

A generic safety plan, or at a minimum, generic safety requirements and checklist, 
can be developed as part of the debris management plan. If a contract will be awarded for 
operation of the site, a detailed safety plan should be required from the selected contractor 
before operations begin.

77 The site should be fenced to control access of unauthorized personnel after hours of 
operation.

77 Signs should be located at the entrance of the site to indicate hours of operation and 
materials accepted.

77 Safety monitors at the site should indicate the entry and exit points for truck removal 
contractors and residents.

77 Employ traffic control personnel if necessary to direct traffic near the site entrance and exit.
77 If possible, every site should have active fire protection devices such as fire extinguishers, 

fire hydrants, and water connections. If not, measures should be taken to provide fire 
protection, including water trucks with hoses and spray bars provided by the contractor.

 – Properly prepare the site by carefully clearing and grading to promote proper drainage and 
minimize erosion. Sediment control devices such as silt fences, sand bag barriers, or storm 
drain inlet protection should be erected to control erosion and prevent discharge of con-
taminated water into a nearby stream, river, lake, or other body of water.

 – Within the site itself, buffer zones should be established and maintained between usage areas 
at the site. Containment berms should be constructed, and holding areas for ash, household 
hazardous waste, and fuels also should be created.

 – During operations, monitor groundwater, surface water, air quality, ash, and soil. Require 
immediate documentation and cleanup of any fuel or hydraulic fluid spills. Such spills 
should be immediately reported if they exceed a previously determined size.

 – Keep the flow of debris moving to facilitate removal and disposal operations. The relative 
locations of reduction operations (e.g., incinerators, tub grinders) should maximize efficiency 
while adhering to the written safety plan.

 – Provide suitable monitoring stations for debris site monitors (additional discussion is 
available in Chapter 10, Monitoring).

 – When debris operations are complete and all debris has been removed from the DMS, the 
site should be cleaned, final environmental sampling completed, the site restored, and, if the 
site is owned by another organization or jurisdiction, a release obtained from the property 
owner, and legal agreements terminated.

Example: Site Selection (From interviews with Woodson Booth, Emergency Management 
Officer, Cumberland County, NC, and Fire Chief Ben Major, Fayetteville, NC, April 2013)

On April 16, 2011, the City of Fayetteville, NC, was struck by an EF-2 tornado that touched 
down at the western border of the city and traveled on a northeasterly path. After the tornado 
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struck, the city determined that it would use a DMS to process debris, but it had not pre-
identified or permitted any sites for this use. Because the local elementary school was partially 
destroyed by the tornado, it was not going to be in use as a school in the immediate future. 
Therefore, the grassy fields adjacent to the school playground were identified for use as a DMS.  
The city entered into a verbal agreement with the school system to use the land. Working with 
Cumberland County, North Carolina’s Emergency Management officials, the city coordinated 
with the North Carolina Department of Natural Resources to obtain permits to operate the 
DMS at the school site. Because of their inexperience with large debris disasters and the require-
ments to obtain DMS permits, the city experienced some initial delays in debris operations, but 
through additional coordination with the county and the state, overall operations proceeded 
smoothly with only some minor repairs to damaged playground equipment being required at the 
end of the operation.

The Cumberland County emergency management officer who coordinated with the city on 
their debris management site selection and operation, advocates for identifying potential 
DMSs pre-disaster and establishing an MOA or contract with the landowner for their use. 
Furthermore, this written agreement should be reviewed and updated annually to reflect any 
changes in ownership of the land. Finally, the state agency with the authority to issue permits 
should approve the site as a potential DMS prior to its use.
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Synopsis of Issue

A major component of managing debris is the monitoring of debris. Monitoring ensures over-
sight of health and safety concerns in the field, eligibility (i.e., general compliance with debris 
removal policies), tracking debris volumes, and successful overall debris operations (validating 
certifications, efficiencies, and documentation requirements). Effective monitoring helps mini-
mize eligibility and reimbursement issues both during and after the debris removal operations.

While PA eligibility may not be a priority, debris removal eligibility in compliance with the 
appropriate policies is paramount. All monitors should know and understand current policies 
for all removal operations, including all local, state, or federal regulations that govern the debris 
activities.

Those responsible for debris management should understand the policies regarding the 
removal of the various types of debris likely to be encountered during operations: vegetative; 
C&D; hazardous waste; household hazardous waste; electronic waste; white goods; soil, mud, 
and sand; vehicles and vessels; putrescent debris; infectious waste; and chemical, biological, 
radiological, and nuclear (CBRN) contaminated debris.

Target Audience

•	 Debris removal monitors.
•	 Debris managers.
•	 Debris supervisors.
•	 Solid waste personnel.
•	 Debris removal personnel.
•	 Debris removal contractors.

What Is Debris Monitoring?

Debris monitoring is a proactive means of observing the removal of event-generated debris in 
the field, ensuring that all debris is “eligible” according to current policies, and that operations are 
safe, efficient, and documented. Effective debris monitoring is necessary for normal supervision 
and oversight of the debris removal contractor’s activities, regardless of whether the work follows 
local, state, or federal regulations. Correct debris monitoring operations require comprehensive 
observation and documentation of work performed from the point of debris collection to final 
disposal, and involves constant oversight of crews to ensure that workers are performing debris 
removal in accordance with all applicable federal, state, and local regulations. Failure to prop-
erly monitor debris removal operations may jeopardize a jurisdiction’s eligibility to claim federal 
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reimbursement, if that option is available. Most importantly, debris operations that are sufficiently 
staffed with trained monitors generally have fewer issues with questionable debris operations.

Types of Debris Monitors

Debris monitors ensure that all applicable debris removal policies are followed by the removal 
contractors and other field personnel. Current debris management policies may be modified for 
each debris-generating event as deemed necessary by authorized individuals. Debris monitors 
are responsible for understanding current policies and regulations.

Debris monitoring should be conducted at the loading, staging, and disposal sites of the oper-
ations. While the same policies govern the work performed at all three locations, what the debris 
monitors accomplish at each is slightly different.

Loading Site

Monitors oversee removal operations at the debris loading site (i.e., right-of-way), ensuring 
that the debris is eligible according to current policies and that handled debris is not a health and 
safety concern for the carrying contractors. The loading site monitor’s primary responsibility 
is to ensure that only eligible debris is collected for processing. For a comprehensive list of field 
monitor duties, please see the job aids in the appendices of this handbook.

At the loading site, monitors document each load of debris, usually using load tickets. The 
load ticket is one of the primary documentation items used during debris operations. It is essen-
tial that these documents be filled out completely and accurately by the monitor and removal 
contractor. It is imperative to document both the amount of debris collected and the loading 
capacity of the vehicle hauling the debris (see Figure 10.1). Trucks carrying quantities below their 
full capacities will have their estimated haul volume adjusted down based on visual inspection 
by the debris monitor, who will verify the quantity and type of debris contained in the bed of the 
truck from an inspection tower. The most commonly used unit for measuring debris volume is 
CY, but occasionally, and in specific instances, measurements may be in tons. (When the mea-
surement is in tons, a debris monitor is stationed at the scales used to weigh the loaded trucks.)

Load tickets not only document the type and quantity of debris collected in each load, they 
also identify where the load site is located and where the debris was removed. An accurate record 

Figure 10.1.  Trailer being measured by prime 
contractor and city monitor. (Source: FEMA)
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of debris load locations is important because some eligibility restrictions are based on the loca-
tion where the debris is originally collected. It is important to separate debris collection efforts 
from public property and private property, as some programs do not reimburse for any debris 
from private property deposited in the public right-of-way, and FEMA generally does not reim-
burse contractors for removing debris on private property. The location of any staging area and 
final disposal site should also be documented.

Perhaps one of the most critical pieces of information contained on the load ticket is the type 
of debris being hauled. Part of the debris monitor’s job is to help ensure that the various types of 
debris (e.g., vegetative, C&D, and hazardous waste) are not mixed, or hauled, in the same load. 
FEMA 327, Public Assistance Debris Monitoring Guide, contains an inclusive list of the types of 
debris likely to be handled, as previously discussed in Chapter 8.

Staging and Disposal Site

Debris monitors also participate in the estimating of debris quantities at the staging centers 
and final disposal centers. Staging centers are locations at which the debris is often segregated 
and stored temporarily until transport to the final disposal sites. Vegetative debris is often ground 
into mulch at the staging sites by the staging site contractor; however, debris segregation can 
occur at both locations.

Debris monitors generally observe truck loads of debris from a “tower.” These towers are often 
makeshift towers consisting of a high-lift or constructed wooden structure, elevated in the air to 
view the contents of a truck bed (see Figures 10.2 through 10.6). Observing each load ensures 
that the trucks are accurately credited for the load hauled, and that the trucks are not artificially 
loaded (e.g., wetted or fluffed).

Why Is Debris Monitoring Important?

Debris monitoring is important for mainly two reasons: to prepare documentation on behalf 
of the debris monitor’s organization (load tickets), and to supervise the work of hired contrac-
tors. The duties of a debris monitor are similar to construction inspecting, which ensures con-
struction activities are done in accordance with contracts and plans.

Figure 10.2.  High-lift inspection tower.  
(Source: FEMA)
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Figure 10.3.  Wooden structure inspection tower. 
(Source: FEMA)

Figure 10.4.  Unsafe scissor lift inspection tower. 
(Source: FEMA)

Figure 10.5.  Acceptable tower monitoring station. 
Scissor lift with terrain tires. (Source: FEMA)
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Accurate documentation of debris removal and disposal operations and eligible associ-
ated costs is the outcome of a good debris monitoring program. This documentation serves 
as the basis for the grant applications that authorize reimbursements from federal agencies, 
if such reimbursement is being sought by the organization. The same documentation would 
be used to authorize payments to the debris contractors, even if reimbursement is not being 
sought. Failure to properly document eligible work and costs may jeopardize grant funding. 
Debris monitoring serves to document eligibility issues that may complicate the reimburse-
ment phase.

If the organization or jurisdiction has contracted for any component of the debris operation, 
debris monitoring is important to verify that the work completed is within the contract scope 
of work.

Who Is Qualified to Be a Debris Monitor?

Immediately after a disaster, monitoring activities are likely to be conducted by local agen-
cies’ force account labor until monitoring contracts can be activated (if desired or necessary). If 
local resources are completely overwhelmed immediately after a disaster, the state may be able to 
provide some additional support on a short-term basis (e.g., state employees, National Guard) 
until other resources can be obtained. Supplemental resources might also be available through 
the Emergency Management Assistance Compact (EMAC).

Personnel who serve as debris monitors need to be trained in the requirements of the vari-
ous debris programs, as well as in how to measure and estimate debris volume. They should be 
familiar with the local debris management plan and have an understanding of the scopes of work 
for debris removal contractors. If contractors are used for long-term monitoring assignments, 
having pre-event debris monitoring contracts in place can expedite deployment to the field and 
ensure complete documentation of removal operations.

Depending on the organization or jurisdiction’s needs and preferences for long-term 
monitoring, the debris management operation can be staffed using force account labor and/
or contracted labor. Contracting should follow applicable procurement requirements such 
as the Stafford Act, legislation that established guidelines for the government’s response to 

Figure 10.6.  Inspection tower at landfill. Debris 
monitors on site, making capacity calls. (Source: FEMA)

A Debris Management Handbook for State and Local DOTs and Departments of Public Works

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22239


80  A Debris Management Handbook for State and Local DOTs and Departments of Public Works

disasters. The following key features can help the applicant choose which option is more 
beneficial to them:

1. Contracted Labor:
•	 Contractor assumes all training requirements.
•	 Employees serving in a force account labor capacity can resume normal daily functions.
•	 Regular and overtime labor hours are reimbursable.

2. Force Account Labor:
•	 Employees serving in a force account labor capacity are more familiar with neighboring 

conditions.
•	 After the necessary training, force account labor will be better prepared for future events.
•	 Trained construction inspectors are ideal for this assignment, making the process a bit 

smoother because of their experience in such work.
•	 Force account labor hours spent performing disaster-related work should always be tracked 

separately from labor hours spent doing other work in case federal grant programs permit 
reimbursement for disaster-related work performed by force account labor.

3. Staff Augmentation/Local Hire:
•	 Jurisdictions and other organizations need to have a just-in-time training program set up 

for training monitors. The program should include a handbook that each monitor can use 
as a reference.

•	 A strong supervisor presence is required for this particular labor (supervisor needs to be a 
force account person).

Regardless of the source of debris monitors, the importance of their task must be explained 
before their deployment. Procedures must be explained and understood, and the monitors 
should have a contact number to call for explanations, answers to questions, and to report issues.

How Is Debris Monitoring Accomplished?

Establishing a thoroughly researched and well-developed debris management plan builds the 
framework for organized, efficient debris monitoring operations. The debris management plan 
usually identifies debris operation zones, estimated quantities of debris to be generated by a design 
event, or events, and DMSs. This information can be used to evaluate the approximate number 
of monitors that are required for each zone during a prescribed event. Identifying the number 
of monitors that could be needed allows a jurisdiction to train its employees and/or contract for 
monitors in advance, so that when an event occurs, operations can begin immediately.

After a debris-generating disaster occurs and debris estimates are developed or refined, the 
number of monitors that are required for each operational area and site can be determined. 
Based on the number of required personnel, the jurisdiction can determine if monitoring can be 
accomplished using in-house resources, contractor personnel, or a combination of both. Person-
nel can be identified and assigned to roles and operational areas.

Several different types of monitors are assigned to the debris operation, including load site 
monitors, roving monitors, tower monitors, and field supervisors. Load site monitors observe 
and document debris removal at the pickup points to ensure compliance with program and con-
tract specifications. They may be assigned to monitor debris removal operations at more than 
one load point, depending on the provisions of the debris operations plan. Roving monitors can 
be used in addition to or in lieu of load site monitors, depending on the need. Roving monitors 
help with contract management by ensuring that the debris management plan, contract, and 
safety requirements are being met. If they observe non-compliant actions, they should report 
them to the appropriate manager, either the field manager or the debris manager, depending on 
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the provisions of the debris management plan. Tower monitors observe and record debris types 
and volumes as they enter debris management or disposal sites. They also observe unloading at  
the site to ensure that debris is deposited in the correct location(s) within the site. Field super-
visors review and update the operational plan and coordinate scheduling of load site and tower 
monitors to ensure a sufficient number of personnel are monitoring the removal operations. 
They also coordinate with federal and state agency personnel, compile and submit daily reports 
on progress, and help resolve issues that arise in the field.

Sometimes, debris removal contractors will set up a private agreement with homeowners 
to remove their debris. If this is the case, the debris monitor must ensure that this debris is not 
moved to the right-of-way or curbside for debris removal. The debris removed by the contrac-
tor through a private agreement with the homeowner must be directly taken to the municipal 
landfill, and in most instances, the contractor should use trucks specifically for contract opera-
tions, with the origin of the load clearly marked on the load ticket for the disposal site. In some 
instances, contractors have used separately marked trucks to haul debris for private homeown-
ers. A debris management plan should incorporate a requirement that trucks hauling debris 
under a private agreement must have such vehicles clearly marked with appropriate signage.

Example:

After Hurricane Ivan, the debris removal contractors in Pensacola, FL, were allowed to enter 
private property to remove hazardous leaning trees and stumps. Debris monitors first accom-
panied the local debris manager to obtain signed waivers from homeowners acknowledging 
their approval for contractors to remove stumps and hazardous trees from the homeowner’s 
property. The monitor and debris manager together identified, measured, and marked the 
eligible trees for contractors to remove.

Recommended Tools for Debris Removal Operations

FEMA 325, Debris Management Guide (25) suggests the use of all three of the following tools 
to document debris removal operations. While these tools historically have been paper copies with 
duplicates, electronic tools have been created and may be available to expedite data management. 
Sample debris monitoring tools can also be found in Appendix H.

1. Debris Monitor Reports
As emphasized throughout this guide, documentation is the most important aspect of 

debris monitoring. Preparing a debris monitoring report will provide consistency to all 
records, regardless of who performs the work or from which grant program reimbursement is 
sought. Jurisdictions or organizations conducting debris removal operations are encouraged 
to develop, and have available, a debris monitoring report format that captures the required 
information when seeking reimbursement, including:
•	 Location(s) of debris pickup and disposal,
•	 Actual labor hours worked,
•	 Actual equipment hours operated, and
•	 Type and specification of equipment used.

Reports that can be completed electronically in a spreadsheet or database format can be 
used to easily tabulate data for reimbursement requests.

2. Truck Certification List
A truck certification list provides a standardized manner of identifying trucks in use and their 

hauling capacities. This information is important since debris, specifically vegetative debris, is 
often hauled and billed by volume. A comprehensive truck certification list should include:
•	 Size of hauling bed in CY;
•	 License plate number;
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•	 Truck identification number assigned by the owner;
•	 Short physical description of the truck; and
•	 A number painted on each truck of a size easily read by debris monitors. This can be the same 

as the truck identification assigned by the owner; however, it must be painted on the truck.
A computerized bar code system can be used to associate identifying information with 

a bar code assigned to each truck. The codes are scanned as the truck enters and leaves the 
DMS or landfill.

3. Load Ticket System
A load ticket serves as the primary debris tracking document and is used to document the 

volume of debris in each truck and the hauling distance per trip. If the managing organiza-
tion or jurisdiction uses a contract hauler, the load ticket is often used for billing purposes. 
Traditionally, load tickets have been carbon paper tickets with at least four identical copies 
generated for one load of debris. More advanced, electronic tracking tools for use with cell 
phones, tablets, and laptop computers have been developed and used in the field to reduce 
human error and facilitate data gathering and management. FEMA PA Publication 325 says 
the following about the preferred load ticket system:

Historically, debris monitoring operations have used the four-part paper load ticket system. 
Depending on the size of the event, the manual process of filling out load tickets, transferring 
copies, and entering data for reporting and data compilation purposes can be very labor and 
time intensive, and can result in significant levels of human error. Recent advances in auto-
mated debris management tracking systems have provided real-time and automated tracking 
and reporting. Electronic load tickets, computer tablets, and systems employing electronic 
contractor ID cards allow for instant data tracking, verification, and reporting. Some systems 
also incorporate truck tracking systems, GPS capability, and enhanced analytical capabilities 
of debris monitoring data. Other technologies are in development and testing to improve the 
accuracy of developing debris load estimates.

Applicants should review the alternative procedures available, and make sure that all 
individuals involved in the debris operations are familiar with the process. In particu-
lar, the monitors must be well-trained and knowledgeable to minimize any errors and 
downtime.

Debris Monitor Job Aids

Debris monitoring requires individuals who are trained in debris operations to observe and 
document the actions taken to remove disaster-generated debris from eligible areas. In general, 
there are three overarching functions or roles of debris monitors: field monitoring/roving monitors, 
site/tower monitoring, and field supervisor. The section below includes a job aid for the three 
types of monitors.

Regardless of the monitor’s role, each individual should bring the following items with them 
into the field:

•	 Hard hat,
•	 Reflective vest,
•	 Safety glasses,
•	 Hearing protection,
•	 Cell phone (fully charged),
•	 Digital camera/video,
•	 Protective shoes,
•	 Long pants,
•	 Hot, cold, and/or wet weather gear, and
•	 Sunscreen and supply of bottled water.
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Summary of Duties (FEMA 325) (25)

Field Monitors/Roving Monitors:
Monitor collec�on ac�vi�es at load sites:

Measure and cer�fy (and recer�fy) truck capaci�es, which include:
• Valid driver’s license of truck operator.
• Valid truck registra�on and insurance.
• Volumetric capacity of the inside of the loading container.
• Calculated deduc�ons of volumetric capacity for dog boxes, round 

container bo�oms, and other volumetric capacity reduc�ons.
• Brief physical descrip�on of the truck.
• Photographs of the truck, container, and driver.

Ensure that debris is segregated at the curbside. Vegeta�ve must be separate 
from C&D.
Ensure that hazardous waste is not mixed in with other waste types.
Ensure that only eligible debris (according to current policy) is being loaded 
into the truck; raise ques�ons/issues with a supervisor if it appears that debris 
outside the contract scope of work is being loaded.
Ensure that trucks are not ar�ficially loaded (e.g., we�ed or fluffed).
Observe methods for loading trucks (e.g., mechanical vs. hand loading).
Record equipment used for loading and �mes of use.
Check the area for safety considera�ons (e.g., downed power lines, traffic 
control needs).
Check areas in and around debris piles to iden�fy buried items such as fire 
hydrants and mailboxes, and help prevent damage from loading equipment.
Record and report any damages caused to streets, curbs, u�lity meters, 
mailboxes, and other public property as a result of debris removal opera�ons.
Validate hazardous trees, including leaners, hangers, and stumps. Reference 
current policy with regards to hanger and stump measurements. Record the 
following:

• Date,
• GPS loca�on,
• Physical address, and
• Time that the work was performed.

Issue field load �ckets, documen�ng:
• Debris classifica�on,
• Debris load call/volume es�ma�on,
• Truck unloading �me and date, and
• Photographs of loads before and a�er unloading.

Verify loads are properly contained before leaving the loading area (e.g., 
tailgates are secured, loads are covered if required).
Ensure compliance with contract scope of work.
Report to supervisor if work is not accomplished in accordance with local, 
state, and federal ordinances and regula�ons.
Ensure work area is clear of debris as specified in the contract before moving 
to a new loading area.
Maintain a log of the number of load �ckets issued during the shi�, the 
star�ng and ending load �cket numbers, problems encountered, and loca�ons 
where debris was to be delivered.
Ensure that any numbered load �ckets that contained an error that was 
detected is clearly explained. 

 (continued on next page)
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Field Monitors/Roving Monitors:
Monitor collec�on ac�vi�es within debris zones:

Ensure that only eligible debris is being picked up.
Ensure that debris from private property has been moved to the curbside by 
the property owner and not a removal contractor.
Obtain a wri�en consent form with a wet signature by the property owner 
before stepping onto private property and/or removing debris from private 
property.
Support recorded observa�ons with digital photography.
Make mul�ple visits to each load site daily.
Report any malprac�ce to field supervisor IMMEDIATELY.

Site/Tower Monitors:
Complete load �ckets at debris management and/or disposal sites.
Es�mate the volumes of debris that have been transported.
Ensure that trucks are fully offloaded before leaving the debris 
management/disposal site.
Maintain a log containing the truck numbers and volume of debris hauled, 
total amount of debris delivered during the shi�, and problems encountered.

Field Supervisors:
Manage the debris monitoring opera�on.
Schedule and deploy debris monitors to the necessary sites.
Oversee daily ac�vi�es of debris monitors.
Have thorough understanding of the reimbursement program.
Resolve field eligibility and safety issues, and communicate these issues to 
the applicant.
Collect daily logs from the debris monitors and tabulate truck load data for the 
daily report.
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Synopsis of Issues

Disposing of disaster debris can pose a challenge to communities. Not only can it be costly, but 
landfill space is becoming increasingly limited, requiring communities to make alternate plans 
to dispose of their disaster debris. Certain types of debris are regulated and must be processed, 
transported, and disposed of in accordance with local, state, and federal requirements, which 
could require disposal in specially permitted facilities.

To address the issue of limited landfill space as well as cost considerations, some communities 
employ reduction and recycling methods during debris operations. Volume reduction methods 
can substantially decrease the volume requirements for landfilling debris. Recycling limits the 
amount of landfill space required for debris disposal, is environmentally conscious, and can also 
return revenues to the jurisdiction that is doing the recycling.

Target Audience

•	 Debris managers,
•	 Local officials,
•	 Environmental officials,
•	 Debris supervisors,
•	 Landfill owners/operators,
•	 Debris monitors, and
•	 Solid waste officials.

Why Are Debris Reduction and Disposal Important?

Debris disposal involves the volumetric reduction and final disposition of disaster-generated 
debris. Disposal must be accomplished in accordance with all local, state, and federal environ-
mental and health regulations, which can require special handling for different types of debris. 
Though historically disposal often occurred at landfills, the decreasing availability of space at 
these facilities is causing jurisdictions to evaluate other options. There are three methods of 
reduction to consider: chipping and grinding, incineration, and recycling—any of which can be 
used during operations.

Disasters can generate thousands to millions CY of waste, and any debris in public areas that is 
not removed and properly disposed of may pose a public health and safety threat (see Figure 11.1 

Reduction and Disposal
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and 11.2). It is critical that local jurisdictions consider options for reduction and final disposal 
of disaster-generated debris during the planning phase. This ensures that sufficient space exists 
in landfills, opportunities are identified for recycling, and all applicable local, state, and federal 
environmental, health, and transport regulations are addressed.

Reduction methods can greatly reduce the volume of landfill space required for disposal. As 
the amount of available landfill space decreases nationwide, recycling is becoming a prevalent 
part of disposal operations. In fact, some local and state governments have set ambitious policy 
goals and passed laws for solid waste diversion and recycling. Recycling can produce beneficial 
financial impacts for disaster recovery operations by reducing the amount of waste taken to a 
landfill, thus reducing the tipping fees paid to the landfill operator. Additionally, some types of 
debris have market value that can help offset removal costs. Appendix I provides some additional 
information on debris reduction.

Figure 11.1.  Vegetative debris can be a significant 
portion of the overall debris generated by many 
types of disasters. (Source: FEMA)

Figure 11.2.  This pile of mixed debris at a DMS will 
be sorted for additional processing. (Source: FEMA)
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What Does Debris Reduction and Disposal Include?

Debris disposal generally occurs after segregation and can involve the volumetric reduction 
of some materials. It is the final resting place for disaster-generated debris, and also the final step 
in the field operations for debris management. The amount of reduction may depend, in part, 
on the amount of available landfill space (versus the cost to reduce the waste volume prior to 
disposition). Reduction methods include:

Chipping and Grinding

Typically, chipping and grinding is the preferred method used to reduce the volume of 
vegetative debris (see Figures 11.3 and 11.4). However, these methods may also be applied 
to certain types of rubber, concrete, and metals before they are sent to a recycling plant. 
Chipping and grinding generally reduce the volume of vegetative debris material by 75 per-
cent (FEMA 325) (25), and the residual material may be used for other purposes, such as 

Figure 11.3.  Typical wood chipper. (Source: FEMA)

Figure 11.4.  Typical tub grinder. (Source: FEMA)
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agricultural mulch (but not landscaping mulch), industrial heating and processing, or as 
landfill cover material.

Several factors should be considered when determining if the chipping and grinding method 
should be used for reduction. The operations itself can be noisy, with large tractors and tub 
grinders performing much of the work. Thus, the equipment must be located properly on the 
site. Additionally:

•	 The minimum exclusion zone around the grinding equipment is 300 feet because of the 
potential for flying objects to be ejected from the machines during operation.

•	 Plastics, soil, and other contaminants must be removed prior to processing to minimize dam-
age and wear and tear on the grinder or chipper.

•	 Chips or mulch should be stored in piles not exceeding 15 feet in height, unless local regula-
tions or the debris management safety plan prescribe another allowable height.

•	 Mulch should be ground to the following dimensions: a maximum of 4 inches in length and 
0.5 inch in diameter.

If chippers and grinders are used for reduction of vegetative debris, equipment should be 
operated and maintained in accordance with manufacturers’ instructions. Buffer zones around 
the area of operation should be established to protect public health and safety.

Forklifts, cranes, backhoes and trackhoes, bulldozers, and other similar equipment will be 
required to place materials into chippers, grinders, and shredders, as well as incinerators, and to 
load dump trucks for transporting materials to final disposal sites. In the case of equipment fuel 
or hydraulic fluid spills or leakages, affected areas should be cleaned up quickly, and soils tested 
to be sure no contamination occurs. Some states require that the spill or leakage be reported and 
appropriate forms completed and submitted.

Recycling

Recycling is another option for reducing and disposing of debris. Recycling may be particularly 
applicable to C&D debris, which may include concrete and metals. Recycling plants and reusers 
of recycled materials often have specific requirements depending on the types of products being 
supplied (for example, regarding grinding, shredding, and size of material). If recycling is part 
of disposal operations, it is important to understand the market specifications for these materi-
als. When handled properly and with forethought, recycling can not only reduce the amount of 
waste brought to landfills; but also provide an economic opportunity to recover a portion of the 
costs of debris operations. It also can help lower overall debris operations costs by lowering trans-
portation fees and tipping fees and reducing the amount of tracking and monitoring needed for 
debris operations. Specialty contractors may bid on well-sorted C&D debris. In addition to C&D 
materials, relatively clean soil may also be recycled; it may be mixed with ash or mulch and reused 
for agricultural purposes. Other recycling processes include (but are not limited to):

•	 Metals (including white goods)—separated by ferrous/non-ferrous using an electromagnet 
(see Figure 11.5).

•	 Soil—agricultural, must analyze for contaminants before use.
•	 Construction materials—use directly or reduce for use as aggregate.
•	 Wood—clean vegetative debris—mulch, fuel, or landfill cover (as previously discussed).
•	 Sand—Depending on the cleanliness of sand and any specifications, may be reused.

Many states and cities have facilities in the area that recycle a wide range of materials. 
 During development of the debris management plan, recycling possibilities should be  carefully 
researched. Appendix J provides additional information on reuse and recycling methods.
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Incineration

A common method used to reduce the volume of vegetative debris is incineration. Burning 
can result in volumetric reduction of up to 95 percent, and the ash sometimes can be recycled as 
a soil additive. The incineration process requires a minimum of three steps:

1. Unloading the debris,
2. Moving the debris into an incinerator, and
3. Removing the ash from the incinerator to final disposition. Final disposition may be an 

appropriately constructed area at the DMS or a landfill. Prior to final disposition, ash should 
be tested in accordance with federal, state, or local requirements.

Incineration methods available for vegetative volume reduction include:

•	 Air Curtain Pit Incineration—Vegetative debris is burned in a pit constructed by digging 
below grade or building above grade and using a specific type of blower (see Figure 11.6). The 

Figure 11.5.  Metal maulers can be used in the 
metals recycling process. (Source: FEMA)

Figure 11.6.  Cross-section of an above-the-ground air curtain pit 
burner. (Source: FEMA)
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pit and blower constitute an engineered system that must work together precisely. As there 
are no industry standards for design, knowledgeable personnel who are experienced with air 
curtain pit design and operations should oversee this process. This is extremely important, as 
the design and construction must be properly completed to ensure efficient operations.

When constructed and operated properly, air curtain pit burners can effectively reduce the 
volume of vegetative debris by as much as 90 percent (FEMA 325) (25) without having an 
adverse impact on the environment. However, there are some things to consider:

 – The pit is typically 8 feet to 9 feet wide and 9 feet to 14 feet deep: length varies based on site 
size, environmental permitting, and labor and equipment limitations.

 – An impervious clay layer at the bottom of the pit should be at least 1 foot thick.
 – The ends of the pit are sealed to a height of 4 feet.
 – Nozzle ends should be sealed with 1 foot of soil.
 – Warning stops are at least 1 foot high.
 – Nozzles should be placed on one side of the pit, aimed so the primary air flow hits the  

opposite side of the pit two feet below the top. This causes the air to circulate down into the 
pit, causing more complete and efficient burning of the vegetative debris. The air curtain at 
the top of the pit forms a barrier to keep particulate matter in the pit for additional burn-
ing, finally forming ash.

 – The blower nozzle should run the complete length of the pit (see Figure 11.7).
 – There should be a minimum 100-foot setback between debris piles and the incineration area.
 – There should be a minimum safety distance of at least 1,000 feet between an incineration 

area and the nearest building.
 – To prevent explosions, hazardous or contaminated flammable materials should not be 

placed in the pit.
 – All fires should be extinguished 2 hours before ash is removed.
 – The ash should be removed before it reaches 2 feet below the lip of the incineration pit.
 – Air monitoring devices may be required to ensure particulate matter is adequately  contained.

Figure 11.7.  Open-air incineration pit. 
Note nozzles on left side. (Source: FEMA)
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•	 Portable Air Curtain Incineration—This uses the same methods as the air curtain pit incinera-
tion, but portable incinerators use a pre-manufactured pit rather than one that is dug or built 
on site (see Figure 11.8). They are usually more limited in size than the open pit. The primary 
advantage of a portable unit is that unlike an air curtain pit burner, it is not subject to erosion. This 
is a good option for sites with high-water tables (where digging a pit is not feasible or desirable).

•	 Controlled Open-Air Incineration—Vegetative debris is carefully burned in a contained, fixed 
area. This method generally has little adverse environmental impact and is cost-effective.

•	 Uncontrolled Open-Air Incineration—Debris is burned without controlling the amount or 
speed at which the incineration takes place. This method allows debris volume to be reduced 
quickly. However, this method may not meet environmental regulations and therefore is gen-
erally regarded as the least desirable method of burning. If open-air incineration must be 
used, it is recommended that air quality be monitored to ensure that there are not adverse 
impacts to the surrounding community and environment.

Conversion Technologies

In some locales burn permits are increasingly difficult to obtain, landfill space is extremely limited, 
and recycling by itself is not sufficient to meet solid waste management goals set by governing authori-
ties. Under these circumstances, some jurisdictions are exploring conversion technologies. “Conver-
sion technologies” refer to a wide variety of technologies that can convert post-recyclable or residual 
solid waste into useful products, green fuels, and renewable energy through noncombustion thermal, 
chemical, or biological processes (31). The use of these technologies in addition to recycling has 
the potential to significantly reduce the amount of solid waste sent to landfills.

Final Disposal

When determining the location and method of the final disposition of the debris, it is impor-
tant to determine the “final” state of the debris: will it be left whole, reduced, or recycled? Debris 
left whole may be better suited for the jurisdiction’s landfill, or sold for sale to private buyers. 
Reduced debris could also be disposed of at the landfill, or perhaps used as landfill cover. Reduced 
debris may also be of interest to private buyers as well. If the jurisdiction’s landfill is overburdened, 
an agreement with a neighboring jurisdiction may be appropriate for final debris disposition.

If an agreement with a neighboring jurisdiction is the option of choice, it is vitally important 
to understand the landfill rules and regulations, such as tipping fee cost structure. This cost 
structure may include operating and maintenance costs, permitting fees, capital improvement 

Figure 11.8.  Portable air curtain incinerator. 
(Source: FEMA)
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costs, and taxes. The capital improvement costs may be directly related to the landfill itself or 
may be for projects within the county, and may not be eligible for reimbursement. Sometimes 
fees may be waived for neighboring jurisdictions.

Where and When Does Debris  
Reduction/Disposal Take Place?

Where debris disposal takes place in relation to other debris operations components can depend 
on the steps identified in the debris management plan. If the amount of debris is caused by a rela-
tively small disaster, the plan may require segregation at the curbside rather than hauling to a DMS. 
Disposal (e.g., grinding and chipping) can then take place curbside as segregated debris would 
be picked up and then hauled to a landfill. If the plan calls for debris to be taken to a DMS, then 
disposal typically occurs after segregation. Materials that can be reduced or recycled are treated as 
they arrive on site. Materials that are not going to be reused, whether they have been reduced or 
not, are taken to a landfill when there is sufficient volume on-site to warrant trucking them off-site.

•	 Various Disposal Options and Considerations:
 – Landfills:

77 C&D materials include concrete; asphalt from roads and roofing shingles; metals; bricks; 
glass; plastics; wood from buildings, salvaged building components (e.g., doors, win-
dows, and plumbing fixtures); gypsum; and trees, stumps, earth, and rock from clearing 
sites. C&D landfills are regulated by state and local governments and are devoted exclu-
sively to C&D materials.

77 RCRA Subtitle C Landfill—This category of landfill can accept hazardous waste.
77 RCRA Subtitle D Landfill—These municipal and non-hazardous solid waste landfills 

can accept household hazardous waste exempted from Subtitle C regulations. This cat-
egory also includes garbage; non-recycled household appliances, residue from incin-
erated automobile tires, scrap metal, wall board, empty containers, and sludge from 
industrial and municipal wastewater and water treatment plants and pollution control 
facilities.

 – Recycling:
77 Recycling centers.
77 Consider any additives to the materials that may make them illegal to recycle.
77 Mulch for agricultural purposes.

 – Fuel for energy recovery plants.
 – Composting—yard waste used as soil conditioner product or used in landfills in place of 

soil as alternative daily cover.

Who Is Involved in Debris Disposal?

There are potentially many parties involved in debris disposal operations:

Jurisdiction

The jurisdiction that “owns” the debris has overall responsibility for determining the debris 
management plan, which includes planning for disposal operations. This entity identifies target 
recycling and reuse rates, methods of reduction to be used (if any), and final disposal sites (land-
fills). They are responsible for obtaining the proper permits, overseeing contractor performance, 
and ensuring that proper documentation of operations is maintained. The particular agency 
having responsibility will vary with each jurisdiction, but typically the department of public 
works or solid waste is designated as having primary responsibility.
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Department of Environmental Quality (DEQ)

The state environmental agency is responsible for issuing permits for reduction activities, 
particularly incineration. A DEQ also issues approval to use ash from burning operations as a 
soil or other additive, and oversees handling and disposal of hazardous materials and household 
hazardous waste.

Department of Transportation

The involvement of the DOT varies with the type of disaster and the needs. If FHWA is provid-
ing funding for eligible work, the DOT usually will be the agency that coordinates that work. If 
FHWA is not involved, the DOT still may be involved. In some disasters, DOT resources may be 
temporarily reassigned to the disaster area to provide immediate assistance. The agency ensures 
that trucks used to transport debris meet state requirements, and that debris is transported 
according to regulations. In many instances, the ability of transportation routes to support the 
weight of the loaded trucks may also be available from DOT.

Other State Agencies

•	 Agriculture—May be involved in disposing of agricultural wastes and pesticides. May also 
assist with disposal of animal carcasses.

•	 Forestry—May be involved in disposing of wastes such as termite-infested materials.
•	 Health—May be involved in evaluating disposal methods for animal carcasses, radiological wastes.
•	 Natural Resources—May assist with identifying recycling opportunities.
•	 Environmental Protection—May assist in permitting and monitoring plans.

Local Fire Department

Should be notified prior to commencing incineration operations.

Contractors

•	 Hauling contractors—May assist with expediting reduction by dumping segregated wastes at 
the appropriate locations within a DMS. Must comply with transportation and environmen-
tal regulations when hauling debris to a final disposal site. Working in accordance with the 
disaster management plan will expedite the operation.

•	 Debris monitors—Ensure that debris loads are deposited at the appropriate locations within 
a DMS. Oversee and assist with removing contaminants from debris to be chipped, ground, 
recycled, and reused. Ensure that debris being hauled to a landfill, either directly from curbside 
pickup or from a DMS, is disposed of properly.

•	 Specialty contractors—Bid on and haul recyclable materials to appropriate locations.

Landfill Operators

Identify available space, charge tipping fees, ensure final disposal is completed properly (in 
accordance with applicable regulations).

Other Jurisdictions

May enter into an agreement to provide facilities or technologies to assist with disposal opera-
tions. Identify what level of compensation and taxes, if any, will be paid by the entity being assisted.

Trucks hauling materials to disposal and recycling sites should comply with all local, state, and 
federal transportation regulations for transporting such wastes (e.g., bed liners, covers, permits, etc.).
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Synopsis of Issue

Debris operations and monitoring can be costly. The impact of major or catastrophic emer-
gencies can quickly exceed local financial resources. Several federal agencies have reimburse-
ment programs in place to provide some compensation to eligible entities for specific categories 
of expenses in disaster recovery efforts. Much of the time, this compensation will be on a cost 
share basis. For example, FEMA may reimburse 75 percent of eligible disaster-related expendi-
tures. Other agencies may have different cost sharing programs.

Target Audience

•	 Finance personnel.
•	 Debris managers.
•	 Debris monitors.
•	 Debris contractors.

What Does Reimbursement Involve?

After a disaster strikes, communities are left with debris that usually impedes transpor-
tation and emergency routes, posing a threat to public safety. Local governing entities are 
then forced to spend their community’s funds on debris management activities. The affected 
communities often need the assistance of the state and federal governments to recover from 
the event.

Each federal agency that oversees reimbursement for debris removal has different eligibility 
requirements. Local and state agencies planning to seek reimbursement must be able to dem-
onstrate that they are eligible to apply, that damage occurred to a qualifying facility, that the work 
performed is appropriate for reimbursement according to program requirements, and that the 
costs are reasonable. Generally, eligible work must also be completed within certain timeframes 
and, if a contractor is used to accomplish any or all of the work, the contracting methods used 
must conform to federal regulations. Additional information regarding contracting can be found 
in Chapter 5.

The reimbursement programs each require a grant application to be completed. The applica-
tion format varies based on the program, but generally requires a description of the scope of 
work required, estimated or actual costs to complete the work, and documentation to substanti-
ate the request.

C H A P T E R  1 2

Reimbursement
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Documentation is essential to the reimbursement process. An agency applying for a federal 
reimbursement grant must be able to substantiate labor, equipment, and contractor costs 
associated with performing eligible work. Depending on the parameters of the reimburse-
ment program, labor costs might include regular and allowable overtime hours associated 
with performing eligible work, and hourly rates plus fringe benefits. Timesheets for each 
individual performing eligible work should characterize the task and break it down by regu-
lar and overtime hours. Equipment costs could also specify the time equipment was in use 
(i.e., not idle) performing eligible work as well as hourly equipment usage rates, which typi-
cally include operation, insurance, maintenance, fuel, and depreciation. Equipment logs that 
document when and how certain equipment was used can also document equipment costs. 
Contractor costs should be substantiated based on the contractual agreement, which typi-
cally is based on the volume or weight of debris removed. Truck measurements and/or scale 
calibration, debris load tickets, and a load ticket database are typically used to document 
contractor costs.

Photographs can also be useful, to document equipment used for debris operations, trucks 
used for hauling, and quantities and types of debris piles.

Why Is Reimbursement So Important?

Debris removal is a time-consuming and costly operation that often results in a great expense 
to the affected communities and private nonprofit institutions, who then seek financial aid from 
federal and state agencies. Debris removal costs typically can be anywhere from 25 to 85 percent 
of the total cost of a disaster. FEMA’s Debris Management Guide (25) published in 2007 states 
that, “Over the last five years, debris removal operations accounted for approximately 27 percent 
of the disaster recovery costs.” These costs could cripple a local economy if the community had 
to bear the full expense of debris operations. Federal programs such as the FHWA’s Emergency 
Relief program and FEMA’s PA program will reimburse eligible applicants for eligible work at 
the rate of 75 to 100 percent of the total cost, depending on the program and the terms of the 
disaster declaration. While the applicant is still responsible for the non-funded portion of the 
cost, it is significantly less than it would be otherwise.

The following examples demonstrate how expensive debris removal operations can be for a 
community:

•	 Hurricane Andrew—An initial estimate of debris after the storm was 20 million CY—enough 
to fill a football field a mile high. Removal took 6 months at an approximate cost of $585 million.

•	 World Trade Center—Approximately 1.6 million tons of debris were removed at a total esti-
mated cost of $1.7 billion, which includes $695 million for debris removal plus $1 billion in 
liability insurance coverage. (32)

•	 2003 Southern California fires—Approximately 64,000 tons, and $13.2 million. (33)
•	 San Simeon Earthquake—Approximately $400,000 spent on debris removal. The quake had 

a magnitude of M6.5 when it struck in 2003. (33)
•	 Hurricane Katrina—When the demolition of damaged property in the New Orleans metro-

politan area is complete, Hurricane Katrina will have generated more than 100 million CY of 
disaster debris. Estimates of costs associated with removing and disposing of debris from the 
disaster range from $2.5 billion to $4.1 billion. To date, disaster debris totals from Katrina are 
estimated at:

 – 3.4 million CY in Alabama,
 – 45.8 million CY in Mississippi, and
 – 64.3 million CY in Louisiana (this total includes debris from Hurricane Rita (34).
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When Does Reimbursement Occur?

Most programs provide reimbursement based on actual costs, and therefore require docu-
mentation of all expenses. Most also require that a final inspection take place to verify the work 
is complete, and that it was accomplished in accordance with program requirements and the 
agreed upon scope of work. Once the final inspection is finished, the funds are released by the 
federal agency to reimburse the local or state agency for the work. Many of the programs have 
provisions that allow some funds to be disbursed prior to project completion; typically this 
option may be exercised in response to larger disasters where damage is widespread.

Who Reimburses These Costs?

The federal government provides reimbursement programs through several agencies for debris 
operations expenses. While FHWA and FEMA are the two primary federal agencies that provide 
funding to DOTs and DPWs for debris removal, other agencies such as NRCS and USACE also 
have programs that are relevant to certain debris removal actions.

FHWA Emergency Relief Program Eligibility Requirements

The FHWA Emergency Relief Manual, Chapter II, defines eligible timber and debris removal 
such as trees, tree limbs, other woody materials, rocks, gravel, sand, silt, etc. In general, debris 
eligible for funding by the FHWA ER program must be the result of a disaster, and its removal 
must minimize damage, protect facilities, or restore essential traffic. The limits of debris removal 
are to the outside edge of the shoulders (See Figure 7.9, in Chapter 7, Removal) and can include 
the removal of debris that is considered to be a safety hazard (fixed objects) within the limits of 
the clear zone.

FHWA Emergency Relief Program Funding

On July 6, 2012, Moving Ahead for Progress in the 21st Century (MAP-21) was signed into 
law. This legislation maintains the total level of funding for the ER program at $100 million per 
fiscal year. The federal portion of eligible debris removal can be reimbursed at 100 percent of cost 
for the first 180 days after the disaster occurs, with Day 1 starting on the date the event occurs. 
Debris removal outside the specified limits during the first 180 days and beyond is at the normal 
pro rata share for the affected federal-aid highway.

MAP-21 Impacts on FHWA Emergency Relief Program  
Application Process

MAP-21 limits the amount of time that state DOTs have to submit an application to FHWA for 
funding through the ER program. Applications must be submitted within 2 calendar years of the 
date of the disaster. The application must include a comprehensive list of all eligible project sites 
and repair costs. Because debris removal activities are to be completed within the first 180 days 
after the disaster occurs, this requirement to submit the application to FHWA within 2 years after 
the disaster occurs should not impact funding for eligible debris removal activities under the 
program unless the extent of the disaster is such that debris removal activities are still ongoing 
2 years after the disaster occurs. In this case, the state DOT should follow FHWA ER program 
procedures for requesting a time extension through the FHWA Division Administrator. A copy 
of the FHWA’s ER Questions & Answers related to MAP-21’s impacts on the application process 
and debris removal eligibility can be found on the FHWA website.
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FEMA Public Assistance Program

If a federal disaster declaration is in effect and debris removal work is eligible under the decla-
ration, then FEMA’s debris removal eligibility policies, under 44 CFR §206-222, §206-223(a) and 
(c) and §206-224, respectively, will be applicable to debris located in federal-aid roadways as well 
as other publicly-maintained roadways. In general, debris removal from the roadways must be 
complete within 6 months of the date of the declaration. The federal cost share will be the per-
centage that is in effect for the particular disaster, and will not be less than 75 percent. To be con-
sidered as a viable participant, the applicant must submit a Request for Public Assistance (RPA) 
to the Regional Administrator within 30 days after the designation of the area where the damage 
occurred. Applications for grant reimbursement through the PA program must be submitted by 
an eligible applicant performing the debris removal work through the FEMA PA process. The 
grant application is in the form of a Project Worksheet, which is prepared either by the applicant 
or FEMA, depending on the size and scope of the project and the applicant’s preference.

The state and local DOTs and DPWs must determine which federal agency provides reim-
bursement for what damages. An applicant may not receive funding from two sources for the 
same work item and the Stafford Act prohibits such a duplication of benefits. (See FEMA Policy 
9525.3, Duplication of Benefits.) A state disaster assistance program is not considered a duplica-
tion of federal funding. There are several other agencies discussed below that provide reimburse-
ment or repairs to stipulated disaster-related damaged facilities.

It is important to note for FHWA and/or FEMA funding, if both a federal disaster declaration 
and a governor’s emergency declaration are in effect, but the governor’s declaration includes 
more counties than the federal declaration, then the counties included in the governor’s decla-
ration but excluded from the federal declaration are not eligible for FEMA PA funding but are 
eligible for FHWA ER program funding.

U.S. Army Corps of Engineers

The U.S. Army Corps of Engineers (USACE) has ongoing authority to conduct emergency 
repair and permanent restoration of damaged flood control works, which are those facilities 
constructed for the purpose of eliminating or reducing the threat of flooding. These include 
levees, floodwalls, flood control channels, and dams, among others. Under the Rehabilitation 
and Inspection Program (RIP), repairs to damaged flood control works that are regularly main-
tained and in active status at the time the damage occurs can be funded for reimbursement. 
Locally constructed projects are funded at 80-percent federal share and 20-percent levee owner 
share. Federally constructed projects are funded at 100 percent of the repair cost. For the repairs 
to be eligible for funding, the USACE must determine that the benefit-cost ratio is favorable. (35)

Natural Resources and Conservation Service—Emergency 
Watershed Protection Program

The Natural Resources Conservation Service (NRCS) can provide assistance to areas that have 
been recently damaged by natural disasters through the Emergency Watershed Protection (EWP) 
program. The NRCS has the authority to remove debris from stream channels and implement 
conservation practices to mitigate excessive stormwater runoff and prevent excessive soil erosion. 
The NRCS EWP program does not require a state or federal disaster declaration; it is established 
and funded by Congress. In most cases, the NRCS EWP program will pay up to 75 percent of the 
cost of a project, with the remaining costs coming from local sources, and can be made in cash 
or in-kind services. In areas with limited resources as identified by U.S. census data, the program 
will pay up to 90 percent of the cost.
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Department of the Interior—Bureau of Indian Affairs

The Bureau of Indian Affairs may help tribal recovery after a disaster by providing resources, 
such as road maintenance grants. These must be coordinated with the FHWA and FEMA grant 
programs.

How Does an Applicant Get Reimbursed?

Government agencies and jurisdictions can better prepare for debris-generating events by 
implementing steps or best practices that would make the reimbursement process easier to com-
plete. A few examples include:

1. Set up separate accounting codes for disaster-related work. This will help to separate 
emergency-related work from all other types of work.

2. Keep track of equipment usage time with the respective equipment operator.
3. Create a separate file that includes all documents that would be used in the reimbursement 

program such as timesheets, equipment sheets, receipts, cost estimates, bids, and other records.

Appendix K provides a sample checklist that can be useful for tracking debris-related costs 
and documentation requirements for reimbursement.

When submitting for reimbursement, almost all funding sources will require detailed docu-
mentation, as discussed previously. For debris operations, this includes timesheets; labor, fringe 
benefit, and equipment rates; equipment usage; awarded contracts; debris load tickets; debris 
operations reports; photographs; and other records. The detailed backup documentation is used 
to support development of the grant application. Depending on the program, the grant applica-
tion may be completed based on estimates and then amended once final costs are known, or it may 
be submitted only after a final inspection has been completed and final costs have been tallied.

In most federal grant programs, the applicant submits their completed grant application to 
the state. The state reviews the application for compliance with program requirements, and 
then forwards the completed applications to the federal agency for processing. When the federal 
agency processes the request, it releases the funds to the state, which acts as the administrator by 
disbursing and monitoring the grants awarded to the applicant under the program.

If the federal agency rejects the grant application, the applicant has the right to appeal the 
rejection. Each agency and program has its own appeal process, and appeals must be made in a 
timely manner according to the requirements of the particular program.

•	 FEMA—The Grantee (state) first makes the appeal to the FEMA Regional Administrator 
within 60 days of receipt of notice of the action or decision being appealed. If the FEMA 
Regional Administrators uphold the rejection, the Grantee can make a second appeal to the 
FEMA Assistant Administrator at the Agency’s Headquarters. This appeal must also be filed 
within 60 days following notice of the action or decision being appealed.

•	 FHWA—Appeals must be submitted in writing to the Division Administrator within 30 days 
of the initial finding of ineligibility.

•	 NRCS—Appeals are made to different committees or people depending on the type of pro-
gram (Title XII or non-Title XII). If an agreement is not reached, mediation is an option. 
Finally, an appeal to the National Appeals Division can be made.

Understanding the options for getting reimbursement from the various funding sources 
could mean the difference between 100 percent reimbursement and 0 percent reimbursement. 
If tracked and done correctly a jurisdiction could recoup the majority of its costs after a debris-
generating event; however, even the smallest mistake could jeopardize the entire reimbursement. 
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The example below, pulled from FEMA’s appeals database, outlines a situation in which a juris-
diction applied for both FEMA and FHWA reimbursements (prior to MAP-21).

Example: Hurricane Katrina (36)

Following Hurricane Katrina, the city of Waveland, MS, issued a noncompetitive contract 
for non-hazardous debris removal. FEMA prepared two project worksheets for the debris 
removal work that was accomplished, one for the original contract period from September 
2005 through June 2006, and another for a contract extension period from July 2006 through 
June 2007. The total of the two project worksheets was in excess of $14.2 million. During final 
inspection, FEMA de-obligated over $2.5 million for work determined to be under the author-
ity of the FHWA ER program as well as for contract costs determined to be unreasonable. In 
their appeal to FEMA, the city was able to substantiate that its costs were reasonable and that 
they were eligible for reimbursement from FEMA for work performed on federal-aid roads 
after the first pass. The city recouped over $1.6 million of the de-obligated funds, but they had 
to apply to FHWA for the work they performed that was covered by the ER program.

This example and others like it suggest that understanding the different programs and require-
ments is important if a jurisdiction hopes to recoup costs and recover from an event.
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Synopsis of Issues

The term “special considerations” describes issues other than program eligibility that could affect 
the scope of work and funding for a debris management project. Environmental compliance, 
including regulatory policies, permitting, ecological considerations, and quarantine restrictions, 
is of special concern. Historic preservation may be an issue in many areas. Additionally, valuables, 
personal property, animal remains, and human remains must be treated properly when part of 
a disaster. Finally, debris in and around a crime scene must be moved only after approval by law 
enforcement officials.

Target Audience

•	 Debris managers,
•	 Local officials,
•	 Environmental officials,
•	 Debris supervisors,
•	 Landfill owners/operators,
•	 Debris monitors,
•	 Solid waste department, and
•	 Debris removal contractors.

Special Considerations Definition

The circumstances surrounding a particular debris-generating event could impact how the 
debris management process is undertaken. Debris management plans should consider these 
possibilities and establish a framework for addressing them should they arise. Special consider-
ations such as environmental compliance, historic preservation, personal property recovery, and 
environmental justice are encountered with some frequency. Some other events might require 
the debris management team and local officials to address topics such as animal remains, human 
remains, and crime scene evidence.

Environmental Compliance

Why: Environmental compliance can include regulatory, ecological, and/or quarantine issues. 
Many laws and executive orders mandate compliance with environmental regulations governing 
topics such as pollution and contamination, ecosystems, and land use. Table 13.1 includes the 
most common environmental laws and executive orders that could potentially impact debris 
management operations.

C H A P T E R  1 3

Special Considerations
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Legisla�on Impact on Debris Opera�ons Agency Authority
Resource Conserva�on and
Recovery Act

• Requires safe disposal of waste
materials in properly permi�ed
landfills.

• Encourages recycling of some
materials.

• Hazardous waste must be
properly handled and disposed
of in accordance with the
requirements of the Act (e.g.,
properly permi�ed landfill).

State, EPA

Clean Air Act Must comply with the requirements
of the Act for perming, reduc�on,
and disposal of debris, including:
• Burning debris.
• Appliances containing

chlorofluorocarbons.
• Switches and fluorescent tubes

containing mercury.
• Asbestos- and lead-containing

materials.

State, EPA

Endangered Species Act (ESA) • Iden�fy endangered species in
geographic area of impact
- Habitats.
- Breeding seasons.

• Obtain programma�c
agreements as needed to
accomplish debris work.

• Do not remove, disturb, or
otherwise harm protected
habitat areas.

• Do not place debris
management or disposal sites
in protected habitat areas.

U.S. Fish and Wildlife
Service (USFWS)
Na�onal Marine
Fisheries Service (NMFS)

Fish and Wildlife Coordina�on
Act

Debris removal from waterways
that could impact fish and wildlife
should be coordinated with USFWS.

USFWS

Clean Water Act (CWA) • Obtain permits for discharging
dredged materials or fill into
federal waters.

• Prohibits use of wetlands for

USACE

DMSs.
• Coordinate with USACE on how

to accomplish debris removal
from streams.

Na�onal Environmental Policy
Act (NEPA)

Debris ac�vi�es are generally
statutorily exempt from NEPA
requirements.

FEMA (for Stafford Act
responsibili�es)

Na�onal Historic Preserva�on
Act (NHPA)

Coordinate debris removal or
demoli�on ac�vi�es impac�ng any
historic property listed in or eligible
for lis�ng in the Na�onal Register
of Historic Places with the state or
Tribal Historic Preserva�on Office.

State or Tribal Historic
Preserva�on Officer,
Advisory Council on
Historic Preserva�on

Table 13.1.  Summary of laws and executive orders  
pertaining to debris management.

 (continued on next page)
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Legisla�on Impact on Debris Opera�ons Agency Authority
Coastal Zone Management
Act (CZMA)

Debris removal from coastal zones
must be done in accordance with
the state’s coastal zone
management plan.

State

Coastal Barrier Resources Act
(CBRA)

Debris removal in Coastal Barrier
Resources Systems to eliminate an
immediate threat to lives, public
health and safety, and improved
property should be completed in
consulta�on with the USFWS.

USFWS

Farmland Protec�on Act Use of farmland for a DMS likely will
not comply with the requirements
of the Act; verify with state NRCS
before using.

NRCS

Execu�ve Order 11988:
Floodplain Management

DMSs and disposal sites cannot be
located in a floodplain.

FEMA

Execu�ve Order 11990:
Wetlands Management

DMSs and disposal sites cannot be
located in a wetland.

FEMA

Execu�ve Order 12898:
Environmental Jus�ce

Minimize dispropor�onately high
effects of debris opera�ons on
neighborhoods and communi�es
with minority or low-income
popula�ons (e.g., consider during
DMS selec�on).

Mul�ple

(Table compiled based on informa�on contained in FEMA 325, Debris Management Guide) (25)

Table 13.1.  (Continued).

Compliance with these laws during debris management operations is important not only 
from a legal standpoint, but also from a financial standpoint if reimbursement will be sought 
from federal agency grant programs. Federal agencies must comply with federal laws, and this 
requirement extends to providing federal funds to complete an activity. A federal agency must 
document that all applicable laws are being followed to be able to provide funds for disaster-
related work. A sample environmental compliance checklist can be found in Appendix M.

Example (37)

After the devastating fires that occurred in September and October of 2011 in Bastrop County, 
TX, burned trees near power lines were cut down and placed alongside the road. Fire victims 
along these routes placed their debris in the right-of-way for eventual removal. Between the 
time the debris was placed in the right-of-way and the time it was removed, the endangered 
Houston toad took residence in the piles. Because FEMA, its Grantees, and Subgrantees must 
comply with the requirements of the Endangered Species Act, the Houston toad was required 
to be protected during debris removal activities. A team of Houston toad experts monitored 
the activities of debris removal and public utility crews to determine if the toad was present 
in their work areas. When toads were found, the experts coordinated with USFWS to safely 
handle and relocate the toad.

Where: Environmental compliance issues arise based on where debris is found after a disaster 
as well as during removal, segregation, processing, and disposal operations. Debris that occurs in 
environmentally sensitive areas such as waterways, protected species habitats, and contaminated 
sites have to be removed in accordance with the federal, state, and local laws that apply to the 
particular site (see Figure 13.1). Debris removal operations likely need to be coordinated with the 
state and/or federal agency that has oversight of the law governing how certain activities should 
be accomplished.
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Environmental considerations also arise at debris removal and demolition sites in buildings 
where asbestos and/or lead-based paint might be present. Lead-based paint could be encountered 
in buildings constructed before 1978, and asbestos-containing materials (ACMs) are still used in 
some buildings. Appropriate personal protective measures should be taken by people handling 
lead-based paint and ACMs, and these materials should be properly treated and discarded in 
accordance with governing regulations.

If DMSs will be used to facilitate debris management operations, these sites must be selected 
to comply with governing regulations. Additional discussions about site selection are included in 
Chapter 9. The sites should be permitted by the appropriate local and/or state authority. The site 
operations and closure procedures must comply with the permit and applicable laws, ordinances, 
and other authorities.

Properly processed debris must be disposed of in accordance with governing requirements. 
Disposal requirements for different types of regulated debris are discussed in Chapter 11. Disposal 
sites must be properly permitted; disposal of debris such as chipped or shredded vegetative debris 
through uses such as mulch must be performed in coordination with state environmental agencies.

When: Activities associated with performing life-saving measures immediately after the disaster 
has occurred are likely exempt from environmental regulations. Once life-saving measures are  
complete, debris removal and disposal operations must comply with relevant federal, state, and 
local requirements. Some potential environmental concerns can be identified and appropriate 
solutions can be addressed during development of the debris management plan. For example, site 
selection can be planned to comply with environmental justice concerns as well as floodplain man-
agement requirements. Other potential environmental issues might be identified in the process of 
completing preliminary damage assessments and during segregation activities. As these concerns 
are identified, they should be brought to the attention of the debris manager so they can be properly 
and expeditiously addressed.

Who: Many of the people directly involved in debris management operations should be aware of 
governing environmental regulations as well as the potential issues in their communities that might 
need to be addressed. These people include but are not limited to those outlined in Table 13.2.

How: Debris management operations must comply with all local, state, and federal laws, 
ordinances, and other requirements that pertain to the types of solid waste generated as disaster 

Figure 13.1.  Located near a body of water and in 
a wetlands, this DMS does not meet environmental 
criteria for site selection. (Source: FEMA)
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debris. Debris managers, supervisors, and contractors are encouraged to consult with their state 
environmental agency regarding requirements for handling, transport, and disposal of disaster 
debris, particularly regulated debris such as hazardous waste.

When DMSs are identified for sorting and/or processing debris prior to disposal, some steps 
that are recommended to ensure compliance with environmental regulations include:

•	 Use GIS or obtain maps to identify areas such as wetlands, open water, and floodplains. Include 
aerial imagery of these sites.

•	 Check local experts for information on elevation of groundwater tables to minimize the 
potential of contaminating groundwater.

•	 Obtain and overlay maps of habitats for endangered/protected species onto the water/ 
wetlands maps.

Table 13.2.  Individuals involved in debris management operations 
and their roles.

Individual or Agency Role
Debris Manager Coordinate with appropriate agencies to

ensure debris opera�ons meet local, state,
and federal regula�ons. Communicate with
contractors on requirements.

Debris Removal Contractors Comply with local, state, and federal
requirements for debris removal and
disposal opera�ons. Coordinate with debris
manager, other agencies as appropriate.

Debris Monitors Observe debris opera�ons and raise
concerns regarding non-compliance with
local, state, and federal regula�ons to the
debris manager.

Local Floodplain Administrator Iden�fy local floodplains. Coordinate with
debris manager on site selec�on to ensure
compliance with floodplain management.
Ensure dredging opera�ons comply with
floodplain management requirements.

State Department of Environmental Quality Issue permits. Ensure compliance with
environmental requirements.

State Department of Conserva�on/Natural
Resources

Advise on debris disposal and recycling
op�ons. Advise on agricultural and other
land use as a DMS.

State Na�onal Flood Insurance Program
(NFIP) Coordinator

Advise on dredging, site selec�on to ensure
floodplain management requirements are met.

EPA Establish requirements governing the safe
removal and disposal of disaster debris.
Coordinate with USCG to remove oily and
other hazardous debris from coastal zones.
Coordinate with USACE on removal of CBRN
contaminated debris.

USFWS Advise on debris removal from waterways
that could impact fish and wildlife.

USACE Provide technical advice for debris
opera�ons. Coordinate with EPA on
removal of CBRN contaminated debris.

U.S. Coast Guard Provide technical assistance for
contaminated debris in coastal zones.
Coordinate with EPA to remove hazardous
materials (e.g., oil) from coastal zones.
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•	 Comply with local, state, and federal requirements for locating DMSs in relation to sensitive 
areas (e.g., should not be located within certain distances of these areas).

•	 Consider demographics and traffic studies near potential sites to ensure compliance with 
applicable regulations and executive orders such as environmental justice.

•	 Obtain required permits (e.g., burning, ash disposal).
•	 Complete baseline environmental sampling (e.g., water, soil, air) of DMSs prior to setting up 

the site.
•	 Complete ongoing sampling as required by ordinances, regulations, and laws.
•	 Monitor to ensure that hazardous and other regulated wastes are segregated, properly han-

dled, and properly disposed. Ensure chain of custody is kept. A sample chain of custody form 
can be found in Appendix L.

•	 Complete final environmental sampling after all debris operations are complete and cleanup 
has been accomplished. Compare results of post-operations sampling to baseline sampling 
to ensure the site has been returned to normal (or as close as possible to meet requirements).

Historic Preservation

Why: Historic preservation compliance is mandated by Section 106 of the NHPA, which 
was enacted into law in 1966 and last amended in 2006. It is intended to preserve historic and 
archaeological sites in the U.S. While historic preservation occurs at the local, state, tribal, and 
federal levels, the Act directs the federal government to provide leadership in preserving, restoring, 
and maintaining the nation’s historic and cultural resources. In so doing, federal agencies that 
disburse funds for disaster-related work through federal grant programs must ensure that applicable 
laws such as the NHPA are followed.

What: Debris removal from potentially historic or archaeologically significant sites, as well 
as removal of demolition debris from historic properties, must comply with historic preserva-
tion requirements. An exception will likely be made for life-saving emergency response work, 
but permanent debris removal might require coordination with the State Historic Preservation 
Office (SHPO) or Tribal Historic Preservation Office (THPO). Demolition and/or disposal of 
material from a known or potential historic structure, facility, or site should not be started without 
notifying the SHPO or THPO and receiving approval, and could require development of a written 
plan of action for debris operations. Known historic and archaeological sites should not be used 
for debris storage.

Where: Historic preservation requirements should be followed for any property with the 
potential to have historic or archaeological significance. Some sites have already been identified and 
included on the National Register of Historic Places and the list of National Historic Landmarks. 
SHPOs and THPOs maintain lists of sites included on the registers for their states. The NHPA 
states that buildings must be at least 50 years old to be considered potentially historic. Debris 
personnel should confirm that properties 50 years old or older are not historically significant 
prior to removing debris from these sites.

When: Requirements for historic preservation compliance are likely to be waived during 
life-saving operations, but after the rescue phase is complete, historic preservation compli-
ance is required by law. Prior to removing debris from public property, sites with known 
disaster debris should be evaluated against the National Register of Historic Places. Some 
communities or states have GIS layers with the historic properties coded on them; this can be a 
useful tool for quickly identifying potential sites requiring compliance with NHPA requirements. 
Other debris-containing locations with the potential for meeting the definitions of historic 
or culturally significant sites should also be evaluated to determine if compliance with NHPA 
is required.
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Who: The debris manager has primary responsibility for ensuring that debris operations per-
sonnel and debris contractors comply with the NHPA. The debris manager should consult with 
the SHPO or THPO on currently listed and identified eligible properties in their communities, 
as well as sites identified by field personnel during debris management work.

How: Sites with the potential for being historically or culturally significant can be identified 
by conferring with local historic preservation societies, tax records, and local officials regarding 
sites of known historic/archaeological significance, as well as by checking the National Register 
of Historic Places. As historic or culturally significant sites containing disaster-generated debris 
are identified, the debris manager should confer with the SHPO/THPO to develop a plan for 
removal of debris from these sites.

Valuables/Personal Property

Why: During a disaster, personal property becomes mixed in with other disaster-generated 
debris. Some personal property could have monetary or sentimental value. For these reasons, 
property owners are often anxious to recover their personal belongings and valuables after a 
disaster. Recovery of personal property with monetary value is also important for insurance 
purposes, as insurance companies need documentation of what has been recovered and what is 
lost to be able to process claims.

What: Personal property can include a wide variety of belongings. Some items, such as vehicles, 
vessels, expensive jewelry, artwork, precious metals, and collectibles, may be insured and their 
recovery or loss must be documented and reported to insurers. Some items could be potentially 
dangerous, such as firearms, and should be handled by appropriately trained people. Other 
items such as photographs and family heirlooms have sentimental value to the owners and are 
irreplaceable.

Where: While most personal property is likely to be found on residential or commercial 
property, it could be found anywhere in or near the disaster zone. Wind and water can carry 
items long distances before depositing them, so personal property might be found anywhere 
from feet to miles away from points of origin.

When: Personal property is found before as well as during debris operations. Once local officials 
have determined a disaster area is safe for entry, residents and business owners may be allowed 
to return during a specified time period before the onset of debris removal operations so that 
they can search through the debris to find their personal belongings and valuables. Once they 
have reclaimed the items that they want, debris removal operations in these areas begin according 
to the debris management plan, and additional sorting by debris removal personnel to find personal 
property is not likely to occur. However, because debris can be carried far away from its points 
of origin, some personal property and valuables might be found during debris removal from 
public property.

In cases of marine debris removal, property owners will not be able to remove much of the debris 
from the water themselves and will have to rely on marine debris removal operations to recover 
their property. The process for returning these items to their owners is likely to vary according to 
jurisdiction, but in general the items should be documented with photographs, date and time they 
are found, and GPS coordinates of the location where they are found. They then should be tracked 
through chain of custody forms, and secured until they are turned over to the appropriate local or 
state authorities for further processing.

Who: If private citizens are permitted back into the disaster area to search for belongings and 
begin the recovery process, they are likely to find many of their valuables and keepsakes before 
removing debris from their property for disposal. Workers who are involved in search and rescue 
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or debris removal and disposal operations may encounter personal property or valuables on 
public property or even private property if they have authorized entry. Personnel working for 
departments of public works, solid waste, transportation, and parks and recreation, as well as 
their contractors, are the most likely individuals to find and recover personal property during 
debris operations. These individuals should be trained in the proper procedures for catalog-
ing and preserving these items, maintaining chain of custody, and turning the items over to 
the appropriate authorities for further processing. Coordination with law enforcement officials 
could also be required when dangerous or illegal items are found. Law enforcement or other 
designated agencies coordinate with insurance companies on the items recovered during debris 
operations.

How: Local debris management plans should have a section that addresses how personal 
property and valuables are handled and processed during debris operations, including the estab-
lishment of a central location (or locations) where such items are taken, what proof is required 
for pickup, and other details. Local debris management plans should also address the process 
of how residents return to the site. This process should describe how property owners can find 
out when they can return, and what is required for them to enter the area if it is cordoned off, 
such as a picture identification showing an address in the area. Depending on the nature of the 
disaster, if the times of entry to the area by residents and business owners are restricted, those 
times should be clearly communicated.

If entering onto private property, contact the property owner first to obtain right-of-entry and 
to give the property owner an opportunity to indicate the presence of valuables or sentimental 
items that might remain on-site (38).

As debris operations are ongoing, items that are potentially dangerous or “unusually valuable” 
such as firearms, coins, safes, or jewelry may be found. The debris personnel who find the items 
should start the chain of custody process, which could involve collecting, tagging, and photo-
graphing each item. Items collected at a central location for safe storage until they can be turned 
over to the appropriate authorities may be logged into a database for additional tracking and 
documentation purposes. The appropriate local or state authorities should be notified so that the 
items can be transferred as quickly as possible. If recovered items need to be stored for a period 
of time before they are turned over to authorities, they should be kept in a locked safe or room 
with restricted access in a facility that is locked and has on-site security 24 hours per day, seven 
days per week. Titled property such as vehicles and vessels, if authorized for removal, should be 
taken to a secure storage location managed by the local government.

Animal Carcasses

Why: Animals can also be disaster victims. The death of animals due to disasters can pose 
logistical issues as well as health-related concerns for the affected communities, and so must be 
handled effectively and efficiently to assure the general public that the appropriate measures are 
being taken to safeguard against additional problems such as health risks. Previous disasters, such 
as Hurricane Floyd in 1999, resulted in the deaths of over 100,000 hogs and 1 million chickens and 
turkeys that quickly posed public health risks for disease as well as contaminated floodwaters and 
drinking water supplies (39) (see Figures 13.2 and 13.3).

What: The types of animals that live and work in our communities are numerous and diverse. 
While the species can vary widely, animals can be loosely grouped by type (40).

•	 Pets/companion animals are those in a generally tame condition.
•	 Livestock/agricultural animals are often considered to be domestic and generally are considered 

to be farm animals.
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•	 Exotic or zoo animals are generally considered to be wild animals.
•	 Research animals could be domestic or wild animals, depending on the type of research being 

conducted. Rats and mice are the most commonly used animals for these purposes.

Animal carcasses generated as a result of disaster can pose some significant concerns. Disasters 
that result in a large volume of carcasses will require significant space for storage until they 
can be properly processed and/or discarded, depending on methods deemed acceptable by the 
state agriculture department. Some animals could be carrying diseases or their carcasses could 
become breeding grounds for disease, which could pose a public health threat if not addressed 
quickly.

Where: Animals carcasses could be found in a number of different places after a disaster. 
Pets and companion animals that were not able to be rescued could be found in or near residential 
areas, veterinary clinics, kennels, and at breeding facilities. Domestic farm animals could be found 
on or near farms, ranches, or in concentrated feeding facilities. Animals used for research are most 

Figure 13.2.  Removal of dead hogs, Hurricane Floyd, 
1999. (Source: FEMA)

Figure 13.3.  Disposal of dead hogs, Hurricane Floyd, 
1999. (Source: FEMA)

A Debris Management Handbook for State and Local DOTs and Departments of Public Works

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22239


Special Considerations  109

likely to be found on or near university campuses, private companies, nonprofit laboratories, 
government laboratories, or at other medical or health research facilities.

When: Animal carcass removal should begin as soon as possible after a disaster to avoid creat-
ing a health hazard. Removal and disposal should be accomplished in accordance with the local 
and/or state debris removal plan and in coordination with the appropriate state agencies such 
as Health and Agriculture. State agencies have recommendations for the appropriate time limits 
associated with different disposal methods; it is recommended that the appropriate state agency 
be contacted to verify disposal options and timeframes.

Who: Many local and state plans require farms and other locations where animals are concen-
trated to have a disposal plan prepared in advance of an event occurring. These plans should be 
coordinated with local emergency management officials and meet local and state requirements 
for animal carcass disposal. Farm and ranch owners are expected to handle the animal carcasses on 
their property after a disaster occurs. Similarly, pet owners generally are responsible for appro-
priately disposing of their animals’ remains in accordance with local and state ordinances within 
24 hours of receiving notice of the death (41).

When removal is required by public agencies, removal and disposal is likely to be done by debris 
removal contractors and personnel from the department of public works or solid waste. Removal 
and disposal operations should be coordinated with the department of health and also animal 
control as appropriate. If animal carcasses must be transported off-site to another location for 
processing and disposal, the DOT might need to issue permits, and escorts from local law enforce-
ment officials might be required. Sample requirements for disposal of large quantities of animal 
carcasses can be found in Appendix N and requirements for disposal of small quantities of animal 
carcasses can be found in Appendix O.

Depending on the magnitude and location of the disaster, state resources might also be 
involved in animal carcass removal and disposal (see Table 13.3).

How: Removal and disposal of animal carcasses resulting from disasters should be done in 
accordance with local and state regulations; local and state animal control, health, and agriculture 
departments can provide technical guidance and assistance. Because this is a specialized type of 

State Agency Role in Animal Carcass Removal and Disposal
Department of Transporta�on Assists with planning for animal transport.

Issues transporta�on permits. Coordinates
with debris manager and PIO on public
informa�on.

Department of Environmental Quality Provides technical support for removal and
disposal. Issues permits for burning. Advises
on landfill permi�ng and usage.

Department of Health Advises on disease control, worker health, and
safety.

Department of Agriculture/Veterinarian Might hold preposi�oned contracts for
removal and disposal that could be ac�vated.
Maintains list of haulers. Might have access to
incinerators or maintains a list of incinerators.

Department of Natural Resources/Soil and
Water Conserva�on Board

Provides technical support for removal and
disposal. Advises on burial, compos�ng, ash
disposal.

Table 13.3.  State agencies that might be involved  
in carcass removal (42) (43).
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debris removal, staff that will be doing this type of work must be trained in the proper methods of 
collection, loading, transport, and disposal. The work can be both physically and emotionally 
exhausting; personnel should be rotated frequently (e.g., every few days) to other responsibili-
ties to help prevent burnout. Workers should wear appropriate personal protective equipment 
(PPE), including tyvek suits, boots, and synthetic impermeable gloves. Safety glasses might also 
be appropriate.

Removal operations involve moving the carcasses from their deposition locations to disposal 
sites or storage sites if immediate disposal is not available. Removal could require the use of 
different types of equipment typically available from departments of public works or trans-
portation. Small animals can be moved by skid steers or bucket loaders, but larger animals may 
require the use of heavy equipment for removal. Equipment that might be needed to remove and 
transport animal carcasses after disaster include:

•	 Skid steer loaders with attachments;
•	 Front-end loaders;
•	 Dump trucks;
•	 Roll-off containers;
•	 Cranes;
•	 Chains, hooks, shovels;
•	 Plastic sheeting (6-mil);
•	 Poly bags with zipper;
•	 Absorbent materials (e.g., sawdust, wood shavings, hay, straw);
•	 PPE;
•	 Duct tape to seal PPE; and
•	 Communications equipment.

If storage is required prior to disposal, store in cold areas (e.g., bury in snow piles if available) 
or place on plastic sheeting and cover with 3 feet of soil (44).

Loading animal carcasses for transport requires that special processes be followed. Short-
distance transport can be accomplished in lined and covered municipally-owned vehicles, but 
long distance hauls should be done in lined roll-off containers, lined and covered dump trucks, 
or other lined and covered “tippable” vehicles. Loading the vehicles used for transport must be 
done carefully, following a process similar to this one used by Franklin County, MA (44):

•	 Seal off roll-off containers and dump trucks around the gate.
•	 Double-line the container or truck bed with 6-mil plastic sheeting or polyethylene (poly) bags, 

leaving sufficient material at the sides to seal the top after loading is complete.
•	 Load the container with 1-foot thick layer of absorbent material.
•	 Handling the carcasses as little as possible, carefully load them into the container. Avoid tear-

ing the liner or puncturing the carcass bodies.
•	 Leave sufficient space to accommodate the expansion of carcasses; 1 to 2 feet of space is 

recommended.
•	 After loading, cover carcasses with plastic sheeting attached to the sides and top of the con-

tainer to prevent leaking, or zip the poly bag.

Trucks that have been properly loaded should transport the carcasses by following a pre-
established route. An escort from law enforcement agencies to the disposal sites might be needed 
and should be coordinated with the appropriate agencies. Acceptable disposal methods will vary 
based on the types and quantities of carcasses requiring disposal and should be coordinated with 
the appropriate local and state agencies, such as Health and Agriculture. The disposal area should 
be isolated from public areas, away from water sources, underground wells, and environmentally 
sensitive areas. Some disposal options that might be acceptable are shown in Table 13.4.
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Human Remains

This is a difficult subject that the researcher have tried to treat with respect, while still convey-
ing the nature of the work that could be required.

Why: Loss of human life can result from natural disasters. The public expects that human 
remains will be recovered as quickly as possible to allow the friends and relatives of the victims 
to follow their burial traditions. Human remains that are not quickly recovered also could pose 
a health and safety risk to the community.

What: Human bodies and body parts could be recovered as a result of any type of disaster. 
As the human remains are recovered, bodies should be placed in plastic body bags. If these are 
not available, plastic sheets, bed sheets, or other similar available material can be used. Body parts 
should be placed in small, portable ice chests prior to transport. Hurricanes and floods also can 
cause buried coffins to surface and float, and could dislodge human remains from their coffins.

Where: The remains of victims of the disaster could be found under other debris, in buildings, 
in vehicles, etc., within or near the geographic area impacted by the disaster. Coffins and other 
human remains carried away by floodwaters could be deposited several miles from their points 
of origin.

Method Descrip�on
Rendering The easiest way to dispose of carcasses, especially those of farm animals.

Rendering is a process whereby the carcass is cooked at high temperatures
and converted to animal feed or fer�lizer. Commercial companies perform
this service and might, for a fee, pick up the animals. This method can be
used if normal transporta�on methods and u�li�es are func�onal and the
rendering company has sufficient trucks and personnel to handle the
volume.

Burning Can be done outside or by using commercial incinerators. Many animal
hospitals, humane socie�es, and diagnos�c laboratories have incinerators,
given that prior agreements are in place. When burning carcasses outside,
it is important to let appropriate governmental officials know ahead of
�me to assure compliance with laws and ordinances. (May be a �me limit
for doing this.)

Burial Can be done only where local ordinances and the terrain permit. The
loca�on selected should be approved in advance by the appropriate
environmental government agency. Burial might only be permi�ed at
certain loca�ons. Arrangements might also have to be made for heavy
equipment to move animals and dig the graves. A good resource for these
supplies is the state transporta�on department and Na�onal Guard. The
USDA APHIS “Foot and Mouth Disease Emergency Disease Guidelines” and
“Hog Cholera Emergency Disease Guidelines” can be consulted for
procedures for preparing the burial site.

Compos�ng Used to dispose of large numbers of poultry carcasses. Compos�ng is the
mixing by volume of 1 part carcass to 2 parts li�er and 1 part straw in
alternate layers in a boxed, enclosed area. The method can also be used for
larger animals. Whereas poultry can be placed whole in layers, larger
animals need to be cut or ground into smaller parts first. The compos�ng is
accomplished by the bacteria in the li�er and takes about two weeks to
complete. The completed compost pile is odorless and can be used for
fer�lizer.

Fermenta�on Carcasses are mixed with fermentable sugar in a metal container. Bacteria
from the diges�ve tract of the carcasses ferment the material. The finished
product can then be used for animal feed.

Table 13.4.  Animal carcasses disposal options (45).
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When: Human remains will most likely be encountered during search and rescue and recovery 
operations after a disaster has occurred. While it is the objective of every recovery mission to find 
human remains as quickly as possible, the extent and nature of the disaster could result in some 
human remains being found weeks or even months into the recovery process.

Who: During search and rescue operations, fire department and emergency services person-
nel could request public works and transportation departments to identify potential facilities 
to serve as temporary morgues and also provide heavy equipment and operators to assist with 
operations by removing large and heavy debris. The local health department can advise on the 
use of PPE by these personnel during rescue and recovery operations.

While on site, equipment operators may need to coordinate with structural engineers who are 
evaluating the integrity of structurally unsound or collapsed buildings so that building debris 
is removed as safely as possible to prevent further shifts in the structures. The operators might 
also need to coordinate with law enforcement personnel that have canine units on site. If human 
remains are found during search and rescue or recovery operations, the medical examiner will be 
notified to take possession. As search and rescue efforts transition to recovery operations, debris 
removal personnel, including contractors if they are used, could find human remains during 
debris removal operations. Such individuals should be trained in what to do if this occurs.

If local capabilities to support this work are overwhelmed, the State National Guard might be 
able to provide personnel and equipment to support local efforts. The State Department of General 
Services might also be able to provide needed resources such as facilities, materials, and equip-
ment necessary to support operations. If federal agencies are involved in the response efforts, the 
U.S. Public Health Service’s Disaster Mortuary Operational Response Team (DMORT) teams might 
be available to provide technical assistance with recovery efforts, including providing temporary 
morgue facilities if the impacted jurisdiction cannot identify appropriate facilities. The Department 
of Homeland Security’s Urban Search and Rescue Response System and the Department of Defense 
also have resources that can assist with recovering and processing human remains and also with 
handling potentially contaminated human remains.

How: The local emergency operations plan should contain information on how the removal 
and handling of human remains will be accomplished in the ESF #8 section or in the mass fatality 
plan. Any work performed related to demolition or debris removal where human remains could be 
or are found should be done in support of and in close coordination with search and rescue/recovery 
operations and the local medical examiner’s or coroner’s office. Debris management workers should 
be trained in what their role could be during recovery of human remains after a disaster. They also 
should be trained in the proper methods used to protect against potential contact with bodily fluids 
as well as other hazards present at the removal sites. For example, the minimum recommended level 
of protection is heavy-duty gloves and boots, and workers should use water and soap to clean up 
after handling human remains. Personnel doing this work should be rotated to other jobs frequently 
to reduce the psychological toll that is associated with these responsibilities.

When human remains are found by debris management personnel, the appropriate authorities 
should be notified to ensure that the proper protocols are followed during removal. Often the 
location where the body is found is marked in some way such as by flagging or spray paint (46).

Debris management personnel might be requested to assist the marking process and also 
with transport of human remains after they have been processed in the field. Personnel who 
will be assisting with transport should be trained in chain of custody practices to convey human 
remains from point of origin to point of identification/storage. The transportation process is 
likely to require the use of enclosed vehicles or tractor trailers; refrigerated vehicles are preferred 
but might not be available. Transport vehicles should be secured near the recovery site until ready 
to depart. Some jurisdictions might require a police escort from recovery site to identification 
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and storage site (46). Otherwise, transport should be convoy-style with no stops made along 
the way using a predetermined travel route coordinated with local law officials (47). Once the 
identification/storage location is reached, chain of custody will be turned over to the coroner or 
other death management personnel.

In the event that coffins and associated human remains are dislodged from their interment 
locations as a result of severe flooding, efforts should be made to recover the coffins as quickly 
as possible and place them in a secure location. If coffins can be recovered by boat crews before 
floodwaters recede, the coffins can be tied to trees or other relatively stable/anchored objects so 
they can be retrieved quickly and brought to a designated location for evaluation by the coroner. 
At the impacted cemetery, exposed remains should be covered and left untouched until the 
medical examiner or other official is available to assist with searching for, recovering, and identi-
fying the remains. Public works and transportation departments might be requested to provide 
personnel and equipment to assist with lifting and storing headstones until they can be re-set. 
The perimeter of the affected cemetery should be secured, and an official or other designated 
person might be posted at the entrance to the cemetery to answer the questions of loved ones 
and let them know if their relatives were impacted by the flood.

Crime Scene Evidence

General: The debris management plan should include a general process for debris removal 
operations at a crime scene. It is important that both law enforcement and debris operations 
maintain close coordination during cleanup. Key evidence can be ruled inadmissible if not 
handled properly. For example, a rear axle from the explosive-laden truck was found over a block 
from the Alfred P. Murrah Building following the 1995 Oklahoma City bombing. The part number 
was used to track the manufacturer and owner (rental company) of the truck, and eventually led 
to the bomber. Fortunately, no one had touched or moved the axle before tagging, photographing, 
and removal by law enforcement personnel.

Why: While the majority of disasters that have occurred in the U.S. historically have been 
natural disasters, not all fall into this category. Manmade disasters also occur; and while many 
have been found to be accidental, several have been intentional. Because the origin of a man-
made disaster might not immediately be determined as accidental, some manmade disasters 
are initially treated as potential crime scenes until evidence of a crime is ruled out. Under these 
circumstances, it is crucial to preserve evidence, including debris, for investigation of possible 
crimes. For example, the West, TX, fertilizer plant explosion was initially assumed to be an accident. 
Law enforcement officials subsequently considered the possibility that the incident might have been 
intentional and instituted a criminal investigation that included “stacking any piece of debris 
that might be useful on blue tarps and hauling away the rest” (48).

What: Crime evidence is mixed in among all of the debris that results from an incident. The 
types of objects that are considered evidence depend on the nature of the incident and are deter-
mined by law enforcement officials. In addition to evidence that a crime has been committed, law 
enforcement officials look for the remains of victims, personal property of victims, potentially 
contaminated debris requiring special handling and disposal, and possibly classified or sensitive 
items or information.

Where: Law enforcement personnel will establish several perimeters around the crime scene 
with restricted access. Typically they will set up outer perimeter(s) to provide points of access to 
the site and an inner perimeter close to the actual crime scene where the debris is most likely to 
be located. Debris operations are likely to occur within the perimeters established by law enforce-
ment, and also possibly at areas designated for processing crime scene debris evidence, as was 
done at the Fresh Kills landfill after the World Trade Center disaster.
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When: Debris cannot be moved until approved by appropriate law enforcement officials. 
Debris removal from small debris-generating events usually begins after the search and rescue 
or search and recovery phase is complete. Debris removal from large debris-generating events 
might occur concurrently with the rescue and recovery phases to facilitate rescue and recovery 
operations and preserve evidence. For example, one sector of the crime scene area might 
be released by law enforcement officials so debris removal from that area can begin while crime 
scene investigations in other sectors are ongoing.

Who: Local, state, and federal law enforcement personnel coordinate access to the crime scene 
and all on-site operations within the established perimeters. Fire and rescue personnel conduct 
life-saving and search and rescue operations, and could require the assistance of the departments 
of public works, solid waste, transportation, and other local department personnel and equip-
ment during rescue operations. Coordination with structural engineers might also be required 
to safely move debris to rescue trapped victims. If any type of contamination at the site is suspected, 
state and federal environmental personnel will oversee proper use of appropriate PPE as well as 
appropriate decontamination processes for workers and equipment prior to leaving the site.

As the rescue mission transitions to one of recovery, the handling of human remains is 
coordinated between law enforcement personnel and the medical examiner’s office. Debris 
removal work, whether accomplished by local resources, contractor personnel, or federal assets 
through a mission assignment, continues to be closely coordinated by the debris manager with law 
enforcement personnel. Because of the nature of the work, personnel should be rotated frequently 
in consideration of their psychological well-being.

How: All debris removal work must be done in close coordination with law enforcement and 
rescue personnel. Because all access points to the crime scene and therefore debris locations are 
closely controlled by law enforcement personnel, the debris manager needs to identify who will 
perform the work and what equipment is used. These people and equipment need to be creden-
tialed in accordance with security procedures established for the disaster. The individuals who are 
identified to work within the crime scene perimeters also must be trained in evidence awareness 
and the proper use of heavy equipment to perform search and rescue operations. They also likely 
need certifications to work in a hazardous environment.

Within the crime scene perimeters, no debris should be moved, picked up, or even touched 
without specific approval by a designated law enforcement official. Once a law enforcement offi-
cial has indicated that debris can be moved, chain of custody will be established and documented 
from point of pick up to point of release. This process usually is done in cooperation with law 
enforcement personnel. If debris that is collected is subsequently identified as potential evidence, 
it should be documented with the names of the equipment, operators/drivers, date, time, and 
work zone/location of pickup.

If law enforcement determines that debris needs to be examined for evidence at a remote site, 
the debris being transported for processing should be accompanied by or monitored by a law 
enforcement officer until it has been delivered and chain of custody has been transferred. The 
remote site will have its own logging, tagging, and receiving area. Depending on the nature of the 
incident, there may be a need for two sites—one for hazardous debris and one for non-hazardous 
debris. Segregating large debris pieces such as large metal debris from other debris can help 
expedite operations. Shaker screens can be used to further segregate the remaining debris for 
additional analysis. Using a conveyor belt provided by the debris operations agency or contractor 
to analyze and segregate the smaller debris pieces makes the process easier and more productive  
for law enforcement personnel (49). The debris manager might also be asked to provide some 
weatherproof shelters for workers to continue evaluating and sorting debris during periods 
of inclement weather. Some sort of refrigerated storage should be available to store evidence. 
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Separate refrigerated storage could be requested from debris operations management by the 
medical examiner, if needed for human remains. As debris is processed and released, it should be 
processed and disposed of in accordance with the local jurisdiction’s debris management plan.

If the disaster is a non-conventional weapons of mass destruction–type of event, local agencies are 
likely to be the first responders on site until state and federal resources arrive. Federal agencies 
are likely to be tasked with performing much of the long-term recovery work, including debris 
operations, but local government agencies might continue to have a role in these operations.  
If, during operations, a contaminant is suspected or confirmed, personnel who continue to work 
at the site must be trained in the use of the appropriate level of PPE, and OSHA certification to 
work on hazardous site will likely be required. Debris removal work will be slow because of the 
precautions that will be required to remove and transport the debris. For example, all debris will 
have to be containerized prior to transporting it off-site.
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Conclusion

This guide has provided a compilation of industry effective practices gathered from literature 
reviews and field research to enable a community or agency to be better prepared. The subjects 
addressed within the guide range from development of a plan to final debris disposal and opera-
tional closure. It offers recommendations and insights to enable a community, department, or 
agency to be better prepared to respond to debris issues from disaster-related events. The guide 
emphasizes that entities should develop and exercise a debris management plan prior to an event, 
or else they will be forced to develop a plan during an event and after its occurrence. “An ounce  
of prevention is worth a pound of cure. . . .” While on the surface, debris removal activities  
might seem relatively simple, there are a number of considerations and complexities that can 
arise during operations that advance planning can help to address, including contracting mecha-
nisms, temporary staging and final disposal site selection, environmental issues, and human 
and animal remains, among others. Communities and agencies that develop and exercise debris 
management plans in advance of a disaster event are better able to respond to and recover more 
quickly from the event, allowing their communities to be more resilient. Advance preparation 
also is likely to limit making mistakes that could jeopardize grant funding if it is available. While 
advance planning is preferable, the information included in this manual is useful to communities 
and agencies that are experiencing or are recovering from a recent event to guide their decision 
making related to debris operations.

References and Resources

The References and Resources sections that follow provide additional information and tools 
that can be used when searching for more information or for when conducting debris opera-
tions. The references provided can be accessed through the web or by contacting the citation 
sources directly. The tools and resources provided can be used as is or can be adapted for specific 
needs in each community.
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ACM Asbestos-Containing Materials
APHIS Animal and Plant Health Inspection Service
BIA Bureau of Indian Affairs
C&D Construction and Demolition
CBRA Coastal Barrier Resources Act
CBRN Chemical, Biological, Radiological, and Nuclear
CDC Centers for Disease Control
CFR Code of Federal Regulations
COG Council of Government
CPG Comprehensive Planning Guide
CRS Congressional Research Service
CWA Clean Water Act
CY Cubic Yard
CZMA Coastal Zone Management Act
DAP Disaster Assistance Policy
DEP Department of Environmental Protection
DEQ Department of Environmental Quality
DHS Department of Homeland Security
DMORT Disaster Mortuary Operational Response Team
DMS Debris Management Site
DOC Departmental Operations Center
DOT Department of Transportation
DPW Department of Public Works
EMAC Emergency Management Assistance Compact
EOC Emergency Operations Center
EOP Emergency Operations Planner
EPA Environmental Protection Agency
ER Emergency Relief
ESA Endangered Species Act
ESF Emergency Support Function
EWP Emergency Watershed Protection
FAA Federal Aviation Administration
FCO Federal Coordinating Officer
FDOT Florida Department of Transportation
FEMA Federal Emergency Management Agency
FHWA Federal Highway Administration
GIS Geographic Information System
GPS Global Positioning System

Acronyms
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GSA General Services Administration
HHW Household Hazardous Waste
HSPD Homeland Security Presidential Directive
IAP Incident Action Plan
ICS Incident Command System
JFO Joint Field Office
LEPC Local Emergency Planning Committee
MACS Multiagency Coordination System
MAP-21 Moving Ahead for Progress in the 21st Century
MOA Memorandum of Agreement
MOU Memorandum of Understanding
NEPA National Environmental Policy Act
NFPA National Fire Protection Association
NHPA National Historic Preservation Act
NIMS National Incident Management System
NMFS National Marine Fisheries Service
NOAA National Oceanic and Atmospheric Administration
NPFC National Pollutant Funds Center
NRCS National Resources Conservation Service
OES Office of Emergency Services
OIG Office of the Inspector General
OSHA Occupational Safety and Health Administration
PA Public Assistance
PIO Public Information Officer
PPE Personal Protective Equipment
RCRA Resource Conservation and Recovery Act
RIP Rehabilitation and Inspection Program
RPA Request for Public Assistance
SBA Small Business Administration
SHPO State Historic Preservation Office
SOG Standard Operating Guideline
SOP Standard Operating Procedure
SWANA Solid Waste Association of North America
TDSR Temporary Debris Staging and Reduction Site
THPO Tribal Historic Preservation Office
TRB Transportation Research Board
USACE U.S. Army Corps of Engineers
USCG United States Coast Guard
USDA United States Department of Agriculture
USFWS U.S. Fish and Wildlife Service
WMD Weapon of Mass Destruction
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A P P E N D I X  A

Yes No

❑ ❑  Did you form a Debris Management Planning Committee?

❑ ❑  Have you coordinated with other support agencies during development of your 
debris management plan?

❑ ❑  Does the plan outline the roles and responsibilities of the various functions iden-
tified (Public Works, Finance, and Solid Waste Departments, etc.)?

❑ ❑  Does the plan include an organizational chart with NIMS-compliant positions?

❑ ❑  Does the plan include a call-down list with the names and phone numbers for 
individuals who will be filling the organization positions?

❑ ❑  Does the plan identify equipment resources that could be used and where these 
resources are located?

❑ ❑  Does the plan identify any mutual-aid agreements that the jurisdiction has with 
other parties?

❑ ❑  Does the plan clearly identify any local ordinances that pertain to disaster debris 
management activities?

❑ ❑  Has the debris management plan been included as part of the community’s overall 
emergency management plan?

❑ ❑  Does the plan include a schedule for training staff and others on the debris 
management plan?

❑ ❑  Does the plan include a schedule for exercising the debris management plan?

❑ ❑  Does the plan address health and safety procedures in accordance with state/local 
health and safety standards/requirements?

❑ ❑  Does the plan identify procedures for acquiring required regulatory permits?

❑ ❑  Does the plan address the basis for planning which includes assumptions for various 
events and forecasting/modeling for debris volumes?

❑ ❑  Does the plan include priorities for the clearance, collection, and disposal of 
debris?

❑ ❑  Does the plan address recycling?

Debris Management Plan Checklist 
(adapted from FEMA P-604 
and Massachusetts Local Debris 
Management Plan Checklist)
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❑ ❑  Is there a process for the collection and disposal of hazardous waste and/or white 
goods?

❑ ❑  Does the plan address debris monitoring of the pickup sites, Debris Management 
Sites (DMSs) or Temporary Debris Storage and Reduction Sites (TDSRs) and 
final disposal?

❑ ❑  Does the plan identify DMSs or TDSRs and potential landfills for final disposal 
to include operation and site management procedures and staffing?

❑ ❑  Does the plan address the environmental requirements?

❑ ❑  Does the plan address contracting/procurement procedures?

❑ ❑  Does the plan address the authority and processes for private property debris 
removal?

❑ ❑  Does the plan address the dissemination of information to the general public and 
media?

❑ ❑  Does the plan identify a list of pre-qualified contractors?

❑ ❑  Does your jurisdiction have documentation demonstrating how the list was 
obtained?

❑ ❑  Does the plan identify mechanisms for funding debris management activities?

❑ ❑  Does the plan include standard forms that will be used by personnel who are 
executing the debris management plan?

❑ ❑  Is the plan available in multiple formats (e.g., hard copy, electronic copy) and 
stored in multiple locations?
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Agenda Setting

❑	 Identify Issues
❑	 Set policy objectives

Policy Formation

❑	 Identify policy
❑	 Analyze options
❑	 Choose policy interments (methods)
❑	 Seek consultation on methods
❑	 Coordinate with other policy
❑	 Finalize methods

Policy Implementation

❑	 Develop implementation strategy
❑	 Allocate resources

Policy Evaluation

❑	 Compare monitoring data against anticipated results
❑	 Monitor results
❑	 Adjust policy accordingly and when appropriate

Developed based on (9).

A P P E N D I X  B

Policy Development Checklist
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A P P E N D I X  C

From FEMA Recovery Fact Sheet RP9580.201, Debris Contracting Guidance, issued Septem-
ber 27, 2010.

General Checklist

7: Use competitive bidding procedures to meet procurement requirements for federal grants, 
as established in 44 CFR § 13.36, Procurement.

7: Only use abbreviated emergency procurement procedures that include an expedited com-
petitive bid process if time does not allow for more stringent procedures and if they are 
allowed under state or local laws, codes, or ordinances.

7: Provide a clear and definitive scope of work in the request for proposal/bids.
7: Require bidders to provide copies of references, licenses, financial records, and proof of 

insurance and bonding.
7: Ensure that debris removal or monitoring contract costs are reasonable and necessary as 

defined and required by OMB Circular A-87 and 44 CFR Park 13. Competitively bid con-
tracts that comply with federal, state, and local procurement regulations and procedures will 
establish reasonable costs for the work.

7: Complete and document a cost analysis to demonstrate price reasonableness on any con-
tract or contract modification where adequate price competition is lacking, as detailed in 
44 CFR § 13.36(f).

All debris removal contracts must contain the following provisions:

7: All payment provisions must be based on unit prices (volume or weight).
7: Payments based on time-and-materials costs are limited to work performed during the 

first 70 hours of actual work following a disaster event.
7: Payment will be made only for debris that FEMA determines eligible. (This is an optional 

provision to protect the applicant.)
7: Contractors must submit invoices regularly and for no more than 30-day periods.
7: A “Termination for Convenience” clause allowing contract termination at any time for any 

reason.
7: A time limit on the period of performance for the work to be done.
7: A subcontract plan including a clear description of the percentage of work the contractor 

may subcontract out and a list of subcontractors the contractor plans to use.
7: A requirement that the contractor use mechanical equipment to load and reasonably 

compact debris into the trucks and trailers.
7: A requirement that the contractor provide a safe working environment.
7: A requirement that all contract amendments and modifications will be in writing.
7: A requirement that contractors must obtain adequate payment and performance bonds 

and insurance coverage.

Contracting Checklists
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Applicants should consider the following when procuring debris monitoring contracts:

7: Debris monitoring contracts must be competitively procured as required by 44 CFR  
§ 13.36, Procurement.

7: Debris monitors should not be employed by or affiliated with the debris removal contractor.
7: Debris monitoring contracts are typically time-and-materials contracts and must contain 

a not-to-exceed clause, pursuant to 44 CFR § 13.36, Procurement.
7: The contract should include a requirement that the contractor provide a safe working 

environment, including properly constructed monitoring towers.
7: Use of a load ticket system to record with specificity (e.g., street address, GPS coordinates) 

where debris is collected and the amount picked up, hauled, reduced, and disposed of.
7: Debris monitors should be trained and possess skills adequate to fulfill the duties of the 

job. Labor rates should be commensurate with the skill level required by the job function. 
Professional engineers and qualifications are not required to perform monitoring duties.

7: The contractor should demonstrate that its staff is familiar with FEMA debris removal 
eligibility criteria.

Avoidance Checklist

7: DO NOT: Award a debris removal or debris monitoring contract on a sole-source basis.
7: DO NOT: Sign a contract (including one provided by a contractor) until your legal repre-

sentative has thoroughly reviewed it.
7: DO NOT: Allow any contractor to make eligibility determinations; only FEMA has author-

ity to make final eligibility determinations.
7: DO NOT: Accept any contractor’s claim that it is “FEMA Certified.” FEMA does not certify, 

credential, or recommend debris contractors.
7: DO NOT: Award a contract to develop and manage DMSs, unless the debris sites are part 

of your approved debris management plan or you contact the state or FEMA for techni-
cal assistance concerning the need for such an operations. Temporary Debris Storage and 
Reduction sites are not always necessary.

7: DO NOT: Allow separate line item payment for stumps 24 inches and smaller in diameter; 
you should treat these stumps as normal debris.

7: DO NOT: “Piggyback” or utilize a contract awarded by another entity. “Piggybacking” 
may be legal under applicable state law; however, the use of such a contract may jeopar-
dize FEMA funding because these contracts do not meet requirement for competition 
established in 44 CFR § 13.36. If an applicant requests reimbursement for costs it incurred 
from a piggyback contract, FEMA will determine the reasonable cost for the performance 
of eligible work.

7: DO NOT: Award pre-disaster/standby contracts with mobilization costs or unit costs that 
are significantly higher than what they would be if the contract were awarded post-disaster. 
Such contracts should have variable mobilization costs depending upon the size of the 
debris work that may be encountered.

7: DO NOT: Allow for markups due to errors in volume calculations.
7: DO NOT: Allow for miscellaneous items, or for contract contingencies of any kind, including 

“unknowns.”
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 I. General

 II. Nondiscrimination

 III. Nonsegregated Facilities

 IV. Davis-Bacon and Related Act Provisions

 V. Contract Work Hours and Safety Standards Act

 VI. Subletting or Assigning the Contract

 VII. Safety: Accident Prevention

 VIII. False Statements Concerning Highway Projects

 IX. Implementation of Clean Air Act and Federal Water Pollution Control Act

 X. Certification Regarding Debarment, Suspension Ineligibility, and Voluntary Exclusion

 XI. Certification Regarding Use of Contract Funds for Lobbying

ATTACHMENTS

A. Employment and Materials Preference for Appalachian Development Highway System or 
Appalachian Local Access Road Contracts (included in Appalachian contracts only)

I. General

1. Form FHWA-1273 must be physically incorporated in each construction contract funded 
under Title 23 (excluding emergency contracts solely intended for debris removal). The con-
tractor (or subcontractor) must insert this form in each subcontract and further require its 
inclusion in all lower tier subcontracts (excluding purchase orders, rental agreements and 
other agreements for supplies or services).

The applicable requirements of Form FHWA-1273 are incorporated by reference for work 
done under any purchase order, rental agreement or agreement for other services. The prime 
contractor shall be responsible for compliance by any subcontractor, lower tier subcontractor 
or service provider.

Form FHWA-1273 must be included in all federal-aid design-build contracts, in all sub-
contracts and in lower tier subcontracts (excluding subcontracts for design services, purchase 
orders, rental agreements and other agreements for supplies or services). The design-builder 

A P P E N D I X  D

FHWA Form 1273: Required 
Contract Provisions Federal-Aid 
Construction Contracts
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shall be responsible for compliance by any subcontractor, lower tier subcontractor or service 
provider.

Contracting agencies may reference Form FHWA-1273 in bid proposal or request for 
proposal documents; however, the Form FHWA-1273 must be physically incorporated (not 
referenced) in all contracts, subcontracts and lower tier subcontracts (excluding purchase 
orders, rental agreements and other agreements for supplies or services related to a construc-
tion contract).

2. Subject to the applicability criteria noted in the following sections, these contract provisions 
shall apply to all work performed on the contract by the contractor’s own organization and 
with the assistance of workers under the contractor’s immediate superintendence and to all 
work performed on the contract by piecework, station work, or by subcontract.

3. A breach of any of the stipulations contained in these Required Contract Provisions may 
be sufficient grounds for withholding of progress payments, withholding of final payment, 
termination of the contract, suspension/debarment or any other action determined to be 
appropriate by the contracting agency and FHWA.

4. Selection of Labor: During the performance of this contract, the contractor shall not use con-
vict labor for any purpose within the limits of a construction project on a federal-aid highway 
unless it is labor performed by convicts who are on parole, supervised release, or probation. 
The term federal-aid highway does not include roadways functionally classified as local roads 
or rural minor collectors.

II. Nondiscrimination

The provisions of this section related to 23 CFR Part 230 are applicable to all federal-aid 
construction contracts and to all related construction subcontracts of $10,000 or more. The 
provisions of 23 CFR Part 230 are not applicable to material supply, engineering, or architectural 
service contracts.

In addition, the contractor and all subcontractors must comply with the following policies: 
Executive Order 11246, 41 CFR 60, 29 CFR 1625-1627, Title 23 USC Section 140, the Rehabilita-
tion Act of 1973, as amended (29 USC 794), Title VI of the Civil Rights Act of 1964, as amended, 
and related regulations including 49 CFR Parts 21, 26 and 27; and 23 CFR Parts 200, 230, and 633.

The contractor and all subcontractors must comply with: the requirements of the Equal 
Opportunity Clause in 41 CFR 60-1.4(b) and, for all construction contracts exceeding $10,000, 
the Standard Federal Equal Employment Opportunity Construction Contract Specifications 
in 41 CFR 60-4.3.

Note: The U.S. Department of Labor has exclusive authority to determine compliance with 
Executive Order 11246 and the policies of the Secretary of Labor including 41 CFR 60, and 29 
CFR 1625-1627. The contracting agency and the FHWA have the authority and the responsibility 
to ensure compliance with Title 23 USC Section 140, the Rehabilitation Act of 1973, as amended 
(29 USC 794), and Title VI of the Civil Rights Act of 1964, as amended, and related regulations 
including 49 CFR Parts 21, 26 and 27; and 23 CFR Parts 200, 230, and 633.

The following provision is adopted from 23 CFR 230, Appendix A, with appropriate revisions 
to conform to the U.S. Department of Labor (US DOL) and FHWA requirements.

 1. Equal Employment Opportunity: Equal employment opportunity (EEO) requirements 
not to discriminate and to take affirmative action to assure equal opportunity as set forth 
under laws, executive orders, rules, regulations (28 CFR 35, 29 CFR 1630, 29 CFR 1625-1627, 
41 CFR 60 and 49 CFR 27) and orders of the Secretary of Labor as modified by the provi-
sions prescribed herein, and imposed pursuant to 23 U.S.C. 140 shall constitute the EEO 
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and specific affirmative action standards for the contractor’s project activities under this 
contract. The provisions of the Americans with Disabilities Act of 1990 (42 U.S.C. 12101  
et seq.) set forth under 28 CFR 35 and 29 CFR 1630 are incorporated by reference in this 
contract. In the execution of this contract, the contractor agrees to comply with the follow-
ing minimum specific requirement activities of EEO:
a. The contractor will work with the contracting agency and the Federal Government to 

ensure that it has made every good faith effort to provide equal opportunity with respect 
to all of its terms and conditions of employment and in their review of activities under 
the contract.

b. The contractor will accept as its operating policy the following statement:
“It is the policy of this Company to assure that applicants are employed, and that 

employees are treated during employment, without regard to their race, religion, sex, 
color, national origin, age or disability. Such action shall include: employment, upgrad-
ing, demotion, or transfer; recruitment or recruitment advertising; layoff or termina-
tion; rates of pay or other forms of compensation; and selection for training, including 
apprenticeship, pre-apprenticeship, and/or on-the-job training.”

 2. EEO Officer: The contractor will designate and make known to the contracting officers an 
EEO Officer who will have the responsibility for and must be capable of effectively adminis-
tering and promoting an active EEO program and who must be assigned adequate authority 
and responsibility to do so.

 3. Dissemination of Policy: All members of the contractor’s staff who are authorized to hire, 
supervise, promote, and discharge employees, or who recommend such action, or who are 
substantially involved in such action, will be made fully cognizant of, and will implement, 
the contractor’s EEO policy and contractual responsibilities to provide EEO in each grade 
and classification of employment. To ensure that the above agreement will be met, the fol-
lowing actions will be taken as a minimum:
a. Periodic meetings of supervisory and personnel office employees will be conducted 

before the start of work and then not less often than once every six months, at which 
time the contractor’s EEO policy and its implementation will be reviewed and explained. 
The meetings will be conducted by the EEO Officer.

b. All new supervisory or personnel office employees will be given a thorough indoctrina-
tion by the EEO Officer, covering all major aspects of the contractor’s EEO obligations 
within thirty days following their reporting for duty with the contractor.

c. All personnel who are engaged in direct recruitment for the project will be instructed 
by the EEO Officer in the contractor’s procedures for locating and hiring minorities and 
women.

d. Notices and posters setting forth the contractor’s EEO policy will be placed in areas read-
ily accessible to employees, applicants for employment and potential employees.

e. The contractor’s EEO policy and the procedures to implement such policy will be 
brought to the attention of employees by means of meetings, employee handbooks, or 
other appropriate means.

 4. Recruitment: When advertising for employees, the contractor will include in all advertise-
ments for employees the notation: “An Equal Opportunity Employer.” All such advertise-
ments will be placed in publications having a large circulation among minorities and women 
in the area from which the project work force would normally be derived.
a. The contractor will, unless precluded by a valid bargaining agreement, conduct system-

atic and direct recruitment through public and private employee referral sources likely 
to yield qualified minorities and women. To meet this requirement, the contractor will 
identify sources of potential minority group employees, and establish with such identi-
fied sources procedures whereby minority and women applicants may be referred to the 
contractor for employment consideration.
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b. In the event the contractor has a valid bargaining agreement providing for exclusive 
hiring hall referrals, the contractor is expected to observe the provisions of that agree-
ment to the extent that the system meets the contractor’s compliance with EEO contract 
provisions. Where implementation of such an agreement has the effect of discriminating 
against minorities or women, or obligates the contractor to do the same, such implemen-
tation violates Federal nondiscrimination provisions.

c. The contractor will encourage its present employees to refer minorities and women as 
applicants for employment. Information and procedures with regard to referring such 
applicants will be discussed with employees.

 5. Personnel Actions: Wages, working conditions, and employee benefits shall be established 
and administered, and personnel actions of every type, including hiring, upgrading, pro-
motion, transfer, demotion, layoff, and termination, shall be taken without regard to race, 
color, religion, sex, national origin, age or disability. The following procedures shall be 
followed:
a. The contractor will conduct periodic inspections of project sites to ensure that working 

conditions and employee facilities do not indicate discriminatory treatment of project 
site personnel.

b. The contractor will periodically evaluate the spread of wages paid within each classifica-
tion to determine any evidence of discriminatory wage practices.

c. The contractor will periodically review selected personnel actions in depth to determine 
whether there is evidence of discrimination. Where evidence is found, the contractor 
will promptly take corrective action. If the review indicates that the discrimination may 
extend beyond the actions reviewed, such corrective action shall include all affected 
persons.

d. The contractor will promptly investigate all complaints of alleged discrimination made 
to the contractor in connection with its obligations under this contract, will attempt to 
resolve such complaints, and will take appropriate corrective action within a reasonable 
time. If the investigation indicates that the discrimination may affect persons other than 
the complainant, such corrective action shall include such other persons. Upon comple-
tion of each investigation, the contractor will inform every complainant of all of their 
avenues of appeal.

 6. Training and Promotion:
a. The contractor will assist in locating, qualifying, and increasing the skills of minori-

ties and women who are applicants for employment or current employees. Such efforts 
should be aimed at developing full journey level status employees in the type of trade or 
job classification involved.

b. Consistent with the contractor’s work force requirements and as permissible under Fed-
eral and State regulations, the contractor shall make full use of training programs, i.e., 
apprenticeship, and on-the-job training programs for the geographical area of contract 
performance. In the event a special provision for training is provided under this contract, 
this subparagraph will be superseded as indicated in the special provision. The contract-
ing agency may reserve training positions for persons who receive welfare assistance in 
accordance with 23 U.S.C. 140(a).

c. The contractor will advise employees and applicants for employment of available train-
ing programs and entrance requirements for each.

d. The contractor will periodically review the training and promotion potential of employ-
ees who are minorities and women and will encourage eligible employees to apply for 
such training and promotion.

 7. Unions: If the contractor relies in whole or in part upon unions as a source of employ-
ees, the contractor will use good faith efforts to obtain the cooperation of such unions to 
increase opportunities for minorities and women. Actions by the contractor, either directly 
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or through a contractor’s association acting as agent, will include the procedures set forth 
below:
a. The contractor will use good faith efforts to develop, in cooperation with the unions, 

joint training programs aimed toward qualifying more minorities and women for mem-
bership in the unions and increasing the skills of minorities and women so that they may 
qualify for higher paying employment.

b. The contractor will use good faith efforts to incorporate an EEO clause into each union 
agreement to the end that such union will be contractually bound to refer applicants 
without regard to their race, color, religion, sex, national origin, age or disability.

c. The contractor is to obtain information as to the referral practices and policies of the 
labor union except that to the extent such information is within the exclusive possession 
of the labor union and such labor union refuses to furnish such information to the con-
tractor, the contractor shall so certify to the contracting agency and shall set forth what 
efforts have been made to obtain such information.

d. In the event the union is unable to provide the contractor with a reasonable flow of refer-
rals within the time limit set forth in the collective bargaining agreement, the contractor 
will, through independent recruitment efforts, fill the employment vacancies without 
regard to race, color, religion, sex, national origin, age or disability; making full efforts to 
obtain qualified and/or qualifiable minorities and women. The failure of a union to pro-
vide sufficient referrals (even though it is obligated to provide exclusive referrals under 
the terms of a collective bargaining agreement) does not relieve the contractor from the 
requirements of this paragraph. In the event the union referral practice prevents the con-
tractor from meeting the obligations pursuant to Executive Order 11246, as amended, 
and these special provisions, such contractor shall immediately notify the contracting 
agency.

 8. Reasonable Accommodation for Applicants/Employees with Disabilities: The contractor 
must be familiar with the requirements for and comply with the Americans with Disabilities 
Act and all rules and regulations established there under. Employers must provide reason-
able accommodation in all employment activities unless to do so would cause an undue 
hardship.

 9. Selection of Subcontractors, Procurement of Materials and Leasing of Equipment: The 
contractor shall not discriminate on the grounds of race, color, religion, sex, national origin, 
age or disability in the selection and retention of subcontractors, including procurement of 
materials and leases of equipment. The contractor shall take all necessary and reasonable 
steps to ensure nondiscrimination in the administration of this contract.
a. The contractor shall notify all potential subcontractors and suppliers and lessors of their 

EEO obligations under this contract.
b. The contractor will use good faith efforts to ensure subcontractor compliance with their 

EEO obligations.
 10. Assurance Required by 49 CFR 26.13(b):

a. The requirements of 49 CFR Part 26 and the State DOT’s U.S. DOT-approved DBE pro-
gram are incorporated by reference.

b. The contractor or subcontractor shall not discriminate on the basis of race, color, national 
origin, or sex in the performance of this contract. The contractor shall carry out appli-
cable requirements of 49 CFR Part 26 in the award and administration of DOT-assisted 
contracts. Failure by the contractor to carry out these requirements is a material breach of 
this contract, which may result in the termination of this contract or such other remedy 
as the contracting agency deems appropriate.

 11. Records and Reports: The contractor shall keep such records as necessary to document 
compliance with the EEO requirements. Such records shall be retained for a period of three 
years following the date of the final payment to the contractor for all contract work and shall 
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be available at reasonable times and places for inspection by authorized representatives of 
the contracting agency and the FHWA.
a. The records kept by the contractor shall document the following:

(1) The number and work hours of minority and non-minority group members and 
women employed in each work classification on the project;

(2) The progress and efforts being made in cooperation with unions, when applicable, 
to increase employment opportunities for minorities and women; and

(3) The progress and efforts being made in locating, hiring, training, qualifying, and 
upgrading minorities and women;

b. The contractors and subcontractors will submit an annual report to the contracting 
agency each July for the duration of the project, indicating the number of minority, 
women, and non-minority group employees currently engaged in each work classifica-
tion required by the contract work. This information is to be reported on Form FHWA-
1391. The staffing data should represent the project work force on board in all or any 
part of the last payroll period preceding the end of July. If on-the-job training is being 
required by special provision, the contractor will be required to collect and report train-
ing data. The employment data should reflect the work force on board during all or any 
part of the last payroll period preceding the end of July.

III. Nonsegregated Facilities

This provision is applicable to all federal-aid construction contracts and to all related con-
struction subcontracts of $10,000 or more.

The contractor must ensure that facilities provided for employees are provided in such a man-
ner that segregation on the basis of race, color, religion, sex, or national origin cannot result. The 
contractor may neither require such segregated use by written or oral policies nor tolerate such 
use by employee custom. The contractor’s obligation extends further to ensure that its employees 
are not assigned to perform their services at any location, under the contractor’s control, where 
the facilities are segregated. The term “facilities” includes waiting rooms, work areas, restaurants 
and other eating areas, time clocks, restrooms, washrooms, locker rooms, and other storage or 
dressing areas, parking lots, drinking fountains, recreation or entertainment areas, transporta-
tion, and housing provided for employees. The contractor shall provide separate or single-user 
restrooms and necessary dressing or sleeping areas to assure privacy between sexes.

IV. Davis-Bacon and Related Act Provisions

This section is applicable to all federal-aid construction projects exceeding $2,000 and to all 
related subcontracts and lower tier subcontracts (regardless of subcontract size). The require-
ments apply to all projects located within the right-of-way of a roadway that is functionally 
classified as federal-aid highway. This excludes roadways functionally classified as local roads or 
rural minor collectors, which are exempt. Contracting agencies may elect to apply these require-
ments to other projects.

The following provisions are from the U.S. Department of Labor regulations in 29 CFR 5.5 
“Contract provisions and related matters” with minor revisions to conform to the FHWA-1273 
format and FHWA program requirements.

 1. Minimum wages
a. All laborers and mechanics employed or working upon the site of the work, will be paid 

unconditionally and not less often than once a week, and without subsequent deduction 
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or rebate on any account (except such payroll deductions as are permitted by regula-
tions issued by the Secretary of Labor under the Copeland Act (29 CFR part 3)), the full 
amount of wages and bona fide fringe benefits (or cash equivalents thereof) due at time 
of payment computed at rates not less than those contained in the wage determination 
of the Secretary of Labor which is attached hereto and made a part hereof, regardless of 
any contractual relationship which may be alleged to exist between the contractor and 
such laborers and mechanics.

Contributions made or costs reasonably anticipated for bona fide fringe benefits under 
section 1(b)(2) of the Davis-Bacon Act on behalf of laborers or mechanics are considered 
wages paid to such laborers or mechanics, subject to the provisions of paragraph 1.d. of 
this section; also, regular contributions made or costs incurred for more than a weekly 
period (but not less often than quarterly) under plans, funds, or programs which cover 
the particular weekly period, are deemed to be constructively made or incurred during 
such weekly period. Such laborers and mechanics shall be paid the appropriate wage 
rate and fringe benefits on the wage determination for the classification of work actually 
performed, without regard to skill, except as provided in 29 CFR 5.5(a)(4). Laborers or 
mechanics performing work in more than one classification may be compensated at the 
rate specified for each classification for the time actually worked therein: Provided, That 
the employer’s payroll records accurately set forth the time spent in each classification in 
which work is performed.

The wage determination (including any additional classification and wage rates con-
formed under paragraph 1.b. of this section) and the Davis-Bacon poster (WH–1321) 
shall be posted at all times by the contractor and its subcontractors at the site of the 
work in a prominent and accessible place where it can be easily seen by the workers.

b.(1) The contracting officer shall require that any class of laborers or mechanics, includ-
ing helpers, which is not listed in the wage determination and which is to be employed 
under the contract shall be classified in conformance with the wage determination. The 
contracting officer shall approve an additional classification and wage rate and fringe 
benefits therefore only when the following criteria have been met:

 (i)  The work to be performed by the classification requested is not performed by a clas-
sification in the wage determination; and

 (ii)  The classification is utilized in the area by the construction industry; and
 (iii)  The proposed wage rate, including any bona fide fringe benefits, bears a reasonable 

relationship to the wage rates contained in the wage determination.
b.(2) If the contractor and the laborers and mechanics to be employed in the classifica-

tion (if known), or their representatives, and the contracting officer agree on the clas-
sification and wage rate (including the amount designated for fringe benefits where 
appropriate), a report of the action taken shall be sent by the contracting officer to 
the Administrator of the Wage and Hour Division, Employment Standards Admin-
istration, U.S. Department of Labor, Washington, DC 20210. The Administrator, or 
an authorized representative, will approve, modify, or disapprove every additional 
classification action within 30 days of receipt and so advise the contracting officer 
or will notify the contracting officer within the 30-day period that additional time is 
necessary.

b.(3) In the event the contractor, the laborers or mechanics to be employed in the classifica-
tion or their representatives, and the contracting officer do not agree on the proposed 
classification and wage rate (including the amount designated for fringe benefits, where 
appropriate), the contracting officer shall refer the questions, including the views of all 
interested parties and the recommendation of the contracting officer, to the Wage and 
Hour Administrator for determination. The Wage and Hour Administrator, or an autho-
rized representative, will issue a determination within 30 days of receipt and so advise 
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the contracting officer or will notify the contracting officer within the 30-day period that 
additional time is necessary.

b.(4) The wage rate (including fringe benefits where appropriate) determined pursuant to 
paragraphs 1.b.(2) or 1.b.(3) of this section, shall be paid to all workers performing 
work in the classification under this contract from the first day on which work is 
performed in the classification.

 c. Whenever the minimum wage rate prescribed in the contract for a class of laborers or 
mechanics includes a fringe benefit which is not expressed as an hourly rate, the contrac-
tor shall either pay the benefit as stated in the wage determination or shall pay another 
bona fide fringe benefit or an hourly cash equivalent thereof.

 d. If the contractor does not make payments to a trustee or other third person, the contrac-
tor may consider as part of the wages of any laborer or mechanic the amount of any costs 
reasonably anticipated in providing bona fide fringe benefits under a plan or program, 
Provided, That the Secretary of Labor has found, upon the written request of the contrac-
tor, that the applicable standards of the Davis-Bacon Act have been met. The Secretary of 
Labor may require the contractor to set aside in a separate account assets for the meeting 
of obligations under the plan or program.

 2. Withholding
The contracting agency shall upon its own action or upon written request of an authorized 

representative of the Department of Labor, withhold or cause to be withheld from the con-
tractor under this contract, or any other Federal contract with the same prime contractor, or 
any other federally-assisted contract subject to Davis-Bacon prevailing wage requirements, 
which is held by the same prime contractor, so much of the accrued payments or advances 
as may be considered necessary to pay laborers and mechanics, including apprentices, train-
ees, and helpers, employed by the contractor or any subcontractor the full amount of wages 
required by the contract. In the event of failure to pay any laborer or mechanic, including any 
apprentice, trainee, or helper, employed or working on the site of the work, all or part of the 
wages required by the contract, the contracting agency may, after written notice to the con-
tractor, take such action as may be necessary to cause the suspension of any further payment, 
advance, or guarantee of funds until such violations have ceased.

 3. Payrolls and basic records
a. Payrolls and basic records relating thereto shall be maintained by the contractor during 

the course of the work and preserved for a period of three years thereafter for all labor-
ers and mechanics working at the site of the work. Such records shall contain the name, 
address, and social security number of each such worker, his or her correct classifica-
tion, hourly rates of wages paid (including rates of contributions or costs anticipated 
for bona fide fringe benefits or cash equivalents thereof of the types described in section 
1(b)(2)(B) of the Davis-Bacon Act), daily and weekly number of hours worked, deduc-
tions made and actual wages paid. Whenever the Secretary of Labor has found under 29 
CFR 5.5(a)(1)(iv) that the wages of any laborer or mechanic include the amount of any 
costs reasonably anticipated in providing benefits under a plan or program described 
in section 1(b)(2)(B) of the Davis-Bacon Act, the contractor shall maintain records 
which show that the commitment to provide such benefits is enforceable, that the plan 
or program is financially responsible, and that the plan or program has been communi-
cated in writing to the laborers or mechanics affected, and records which show the costs 
anticipated or the actual cost incurred in providing such benefits. Contractors employ-
ing apprentices or trainees under approved programs shall maintain written evidence of 
the registration of apprenticeship programs and certification of trainee programs, the 
registration of the apprentices and trainees, and the ratios and wage rates prescribed in 
the applicable programs.
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b.(1) The contractor shall submit weekly for each week in which any contract work is per-
formed a copy of all payrolls to the contracting agency. The payrolls submitted shall set 
out accurately and completely all of the information required to be maintained under 
29 CFR 5.5(a)(3)(i), except that full social security numbers and home addresses shall 
not be included on weekly transmittals. Instead the payrolls shall only need to include 
an individually identifying number for each employee (e.g., the last four digits of 
the employee’s social security number). The required weekly payroll information may 
be submitted in any form desired. Optional Form WH–347 is available for this pur-
pose from the Wage and Hour Division Web site at http://www.dol.gov/esa/whd/forms/
wh347instr.htm or its successor site. The prime contractor is responsible for the submis-
sion of copies of payrolls by all subcontractors. Contractors and subcontractors shall 
maintain the full social security number and current address of each covered worker, 
and shall provide them upon request to the contracting agency for transmission to the 
State DOT, the FHWA or the Wage and Hour Division of the Department of Labor for 
purposes of an investigation or audit of compliance with prevailing wage requirements. It 
is not a violation of this section for a prime contractor to require a subcontractor to pro-
vide addresses and social security numbers to the prime contractor for its own records, 
without weekly submission to the contracting agency.

b.(2) Each payroll submitted shall be accompanied by a “Statement of Compliance,” 
signed by the contractor or subcontractor or his or her agent who pays or super-
vises the payment of the persons employed under the contract and shall certify the 
following:

 (i)  That the payroll for the payroll period contains the information required to be pro-
vided under §5.5 (a)(3)(ii) of Regulations, 29 CFR part 5, the appropriate informa-
tion is being maintained under §5.5 (a)(3)(i) of Regulations, 29 CFR part 5, and that 
such information is correct and complete;

 (ii)  That each laborer or mechanic (including each helper, apprentice, and trainee) 
employed on the contract during the payroll period has been paid the full weekly 
wages earned, without rebate, either directly or indirectly, and that no deductions 
have been made either directly or indirectly from the full wages earned, other than 
permissible deductions as set forth in Regulations, 29 CFR part 3;

 (iii) That each laborer or mechanic has been paid not less than the applicable wage 
rates and fringe benefits or cash equivalents for the classification of work per-
formed, as specified in the applicable wage determination incorporated into the 
contract.

b.(3) The weekly submission of a properly executed certification set forth on the reverse 
side of Optional Form WH–347 shall satisfy the requirement for submission of the 
“Statement of Compliance” required by paragraph 3.b.(2) of this section.

b.(4) The falsification of any of the above certifications may subject the contractor or sub-
contractor to civil or criminal prosecution under section 1001 of title 18 and section 231 
of title 31 of the United States Code.

 c. The contractor or subcontractor shall make the records required under paragraph 3.a. of 
this section available for inspection, copying, or transcription by authorized representa-
tives of the contracting agency, the State DOT, the FHWA, or the Department of Labor, 
and shall permit such representatives to interview employees during working hours on 
the job. If the contractor or subcontractor fails to submit the required records or to make 
them available, the FHWA may, after written notice to the contractor, the contracting 
agency, or the State DOT, take such action as may be necessary to cause the suspension 
of any further payment, advance, or guarantee of funds. Furthermore, failure to submit 
the required records upon request or to make such records available may be grounds for 
debarment action pursuant to 29 CFR 5.12.
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 4. Apprentices and trainees
a. Apprentices (programs of the USDOL).

Apprentices will be permitted to work at less than the predetermined rate for the 
work they performed when they are employed pursuant to and individually registered 
in a bona fide apprenticeship program registered with the U.S. Department of Labor, 
Employment and Training Administration, Office of Apprenticeship Training, Employer 
and Labor Services, or with a State Apprenticeship Agency recognized by the Office, or 
if a person is employed in his or her first 90 days of probationary employment as an 
apprentice in such an apprenticeship program, who is not individually registered in the 
program, but who has been certified by the Office of Apprenticeship Training, Employer 
and Labor Services or a State Apprenticeship Agency (where appropriate) to be eligible 
for probationary employment as an apprentice.

The allowable ratio of apprentices to journeymen on the job site in any craft clas-
sification shall not be greater than the ratio permitted to the contractor as to the entire 
work force under the registered program. Any worker listed on a payroll at an apprentice 
wage rate, who is not registered or otherwise employed as stated above, shall be paid not 
less than the applicable wage rate on the wage determination for the classification of 
work actually performed. In addition, any apprentice performing work on the job site 
in excess of the ratio permitted under the registered program shall be paid not less than 
the applicable wage rate on the wage determination for the work actually performed. 
Where a contractor is performing construction on a project in a locality other than that 
in which its program is registered, the ratios and wage rates (expressed in percentages of 
the journeyman’s hourly rate) specified in the contractor’s or subcontractor’s registered 
program shall be observed.

Every apprentice must be paid at not less than the rate specified in the registered pro-
gram for the apprentice’s level of progress, expressed as a percentage of the journeymen 
hourly rate specified in the applicable wage determination. Apprentices shall be paid 
fringe benefits in accordance with the provisions of the apprenticeship program. If the 
apprenticeship program does not specify fringe benefits, apprentices must be paid the full 
amount of fringe benefits listed on the wage determination for the applicable classifica-
tion. If the Administrator determines that a different practice prevails for the applicable 
apprentice classification, fringes shall be paid in accordance with that determination.

In the event the Office of Apprenticeship Training, Employer and Labor Services, or a 
State Apprenticeship Agency recognized by the Office, withdraws approval of an appren-
ticeship program, the contractor will no longer be permitted to utilize apprentices at 
less than the applicable predetermined rate for the work performed until an acceptable 
program is approved.

b. Trainees (programs of the USDOL).
Except as provided in 29 CFR 5.16, trainees will not be permitted to work at less than 

the predetermined rate for the work performed unless they are employed pursuant to 
and individually registered in a program which has received prior approval, evidenced 
by formal certification by the U.S. Department of Labor, Employment and Training 
Administration.

The ratio of trainees to journeymen on the job site shall not be greater than permitted 
under the plan approved by the Employment and Training Administration.

Every trainee must be paid at not less than the rate specified in the approved program 
for the trainee’s level of progress, expressed as a percentage of the journeyman hourly rate 
specified in the applicable wage determination. Trainees shall be paid fringe benefits in 
accordance with the provisions of the trainee program. If the trainee program does not 
mention fringe benefits, trainees shall be paid the full amount of fringe benefits listed 
on the wage determination unless the Administrator of the Wage and Hour Division 
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determines that there is an apprenticeship program associated with the correspond-
ing journeyman wage rate on the wage determination which provides for less than full 
fringe benefits for apprentices. Any employee listed on the payroll at a trainee rate who 
is not registered and participating in a training plan approved by the Employment and 
Training Administration shall be paid not less than the applicable wage rate on the wage 
determination for the classification of work actually performed. In addition, any trainee 
performing work on the job site in excess of the ratio permitted under the registered 
program shall be paid not less than the applicable wage rate on the wage determination 
for the work actually performed.

In the event the Employment and Training Administration withdraws approval of a 
training program, the contractor will no longer be permitted to utilize trainees at less 
than the applicable predetermined rate for the work performed until an acceptable pro-
gram is approved.

c. Equal employment opportunity.
The utilization of apprentices, trainees and journeymen under this part shall be in 

conformity with the equal employment opportunity requirements of Executive Order 
11246, as amended, and 29 CFR part 30.

d. Apprentices and Trainees (programs of the U.S. DOT).
Apprentices and trainees working under apprenticeship and skill training programs 

which have been certified by the Secretary of Transportation as promoting EEO in connec-
tion with federal-aid highway construction programs are not subject to the requirements 
of paragraph 4 of this Section IV. The straight time hourly wage rates for apprentices and 
trainees under such programs will be established by the particular programs. The ratio of 
apprentices and trainees to journeymen shall not be greater than permitted by the terms 
of the particular program.

 5. Compliance with Copeland Act requirements.
The contractor shall comply with the requirements of 29 CFR part 3, which are incorpo-

rated by reference in this contract.
 6. Subcontracts.

The contractor or subcontractor shall insert Form FHWA-1273 in any subcontracts and 
also require the subcontractors to include Form FHWA-1273 in any lower tier subcontracts. 
The prime contractor shall be responsible for the compliance by any subcontractor or lower 
tier subcontractor with all the contract clauses in 29 CFR 5.5.

 7. Contract termination: debarment.
A breach of the contract clauses in 29 CFR 5.5 may be grounds for termination of the 

contract, and for debarment as a contractor and a subcontractor as provided in 29 CFR 5.12.
 8. Compliance with Davis-Bacon and Related Act requirements.

All rulings and interpretations of the Davis-Bacon and Related Acts contained in 29 CFR 
parts 1, 3, and 5 are herein incorporated by reference in this contract.

 9. Disputes concerning labor standards.
Disputes arising out of the labor standards provisions of this contract shall not be subject 

to the general disputes clause of this contract. Such disputes shall be resolved in accordance 
with the procedures of the Department of Labor set forth in 29 CFR parts 5, 6, and 7. Dis-
putes within the meaning of this clause include disputes between the contractor (or any of its 
subcontractors) and the contracting agency, the U.S. Department of Labor, or the employees 
or their representatives.

 10. Certification of eligibility.
a. By entering into this contract, the contractor certifies that neither it (nor he or she) 

nor any person or firm who has an interest in the contractor’s firm is a person or firm 
ineligible to be awarded Government contracts by virtue of section 3(a) of the Davis-
Bacon Act or 29 CFR 5.12(a)(1).
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b. No part of this contract shall be subcontracted to any person or firm ineligible for award of a 
Government contract by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

c. The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 
U.S.C. 1001.

V. Contract Work Hours and Safety Standards Act

The following clauses apply to any federal-aid construction contract in an amount in excess of 
$100,000 and subject to the overtime provisions of the Contract Work Hours and Safety Standards 
Act. These clauses shall be inserted in addition to the clauses required by 29 CFR 5.5(a) or 29 CFR 
4.6. As used in this paragraph, the terms laborers and mechanics include watchmen and guards.

 1. Overtime requirements. No contractor or subcontractor contracting for any part of the 
contract work which may require or involve the employment of laborers or mechanics 
shall require or permit any such laborer or mechanic in any workweek in which he or she is 
employed on such work to work in excess of forty hours in such workweek unless such laborer 
or mechanic receives compensation at a rate not less than one and one-half times the basic 
rate of pay for all hours worked in excess of forty hours in such workweek.

 2. Violation; liability for unpaid wages; liquidated damages. In the event of any violation of the 
clause set forth in paragraph (1.) of this section, the contractor and any subcontractor respon-
sible therefor shall be liable for the unpaid wages. In addition, such contractor and subcontrac-
tor shall be liable to the United States (in the case of work done under contract for the District 
of Columbia or a territory, to such District or to such territory), for liquidated damages. Such 
liquidated damages shall be computed with respect to each individual laborer or mechanic, 
including watchmen and guards, employed in violation of the clause set forth in paragraph (1.) 
of this section, in the sum of $10 for each calendar day on which such individual was required 
or permitted to work in excess of the standard workweek of forty hours without payment of 
the overtime wages required by the clause set forth in paragraph (1.) of this section.

 3. Withholding for unpaid wages and liquidated damages. The FHWA or the contacting 
agency shall upon its own action or upon written request of an authorized representative 
of the Department of Labor withhold or cause to be withheld, from any moneys payable on 
account of work performed by the contractor or subcontractor under any such contract or 
any other Federal contract with the same prime contractor, or any other federally-assisted 
contract subject to the Contract Work Hours and Safety Standards Act, which is held by 
the same prime contractor, such sums as may be determined to be necessary to satisfy any 
liabilities of such contractor or subcontractor for unpaid wages and liquidated damages as 
provided in the clause set forth in paragraph (2.) of this section.

 4. Subcontracts. The contractor or subcontractor shall insert in any subcontracts the clauses 
set forth in paragraph (1.) through (4.) of this section and also a clause requiring the subcon-
tractors to include these clauses in any lower tier subcontracts. The prime contractor shall be 
responsible for compliance by any subcontractor or lower tier subcontractor with the clauses 
set forth in paragraphs (1.) through (4.) of this section.

VI. Subletting or Assigning the Contract

This provision is applicable to all federal-aid construction contracts on the National Highway 
System.

1. The contractor shall perform with its own organization contract work amounting to not less 
than 30 percent (or a greater percentage if specified elsewhere in the contract) of the total 
original contract price, excluding any specialty items designated by the contracting agency. 
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Specialty items may be performed by subcontract and the amount of any such specialty 
items performed may be deducted from the total original contract price before comput-
ing the amount of work required to be performed by the contractor’s own organization  
(23 CFR 635.116).
a. The term “perform work with its own organization” refers to workers employed or leased 

by the prime contractor, and equipment owned or rented by the prime contractor, with 
or without operators. Such term does not include employees or equipment of a subcon-
tractor or lower tier subcontractor, agents of the prime contractor, or any other assign-
ees. The term may include payments for the costs of hiring leased employees from an 
employee leasing firm meeting all relevant Federal and State regulatory requirements. 
Leased employees may only be included in this term if the prime contractor meets all of 
the following conditions:
(1) the prime contractor maintains control over the supervision of the day-to-day activi-

ties of the leased employees;
(2) the prime contractor remains responsible for the quality of the work of the leased 

employees;
(3) the prime contractor retains all power to accept or exclude individual employees 

from work on the project; and
(4) the prime contractor remains ultimately responsible for the payment of predeter-

mined minimum wages, the submission of payrolls, statements of compliance and 
all other Federal regulatory requirements.

b. “Specialty Items” shall be construed to be limited to work that requires highly specialized 
knowledge, abilities, or equipment not ordinarily available in the type of contracting 
organizations qualified and expected to bid or propose on the contract as a whole and in 
general are to be limited to minor components of the overall contract.

2. The contract amount upon which the requirements set forth in paragraph (1) of Section VI 
is computed includes the cost of material and manufactured products which are to be pur-
chased or produced by the contractor under the contract provisions.

3. The contractor shall furnish (a) a competent superintendent or supervisor who is employed 
by the firm, has full authority to direct performance of the work in accordance with the 
contract requirements, and is in charge of all construction operations (regardless of who 
performs the work) and (b) such other of its own organizational resources (supervision, 
management, and engineering services) as the contracting officer determines is necessary to 
assure the performance of the contract.

4. No portion of the contract shall be sublet, assigned or otherwise disposed of except with the 
written consent of the contracting officer, or authorized representative, and such consent 
when given shall not be construed to relieve the contractor of any responsibility for the ful-
fillment of the contract. Written consent will be given only after the contracting agency has 
assured that each subcontract is evidenced in writing and that it contains all pertinent provi-
sions and requirements of the prime contract.

5. The 30% self-performance requirement of paragraph (1) is not applicable to design-
build contracts; however, contracting agencies may establish their own self-performance 
requirements.

VII. Safety: Accident Prevention

This provision is applicable to all federal-aid construction contracts and to all related 
subcontracts.

1. In the performance of this contract the contractor shall comply with all applicable Federal, 
State, and local laws governing safety, health, and sanitation (23 CFR 635). The contractor 
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shall provide all safeguards, safety devices and protective equipment and take any other 
needed actions as it determines, or as the contracting officer may determine, to be reason-
ably necessary to protect the life and health of employees on the job and the safety of the 
public and to protect property in connection with the performance of the work covered by 
the contract.

2. It is a condition of this contract, and shall be made a condition of each subcontract, which the 
contractor enters into pursuant to this contract, that the contractor and any subcontractor 
shall not permit any employee, in performance of the contract, to work in surroundings or 
under conditions which are unsanitary, hazardous or dangerous to his/her health or safety, 
as determined under construction safety and health standards (29 CFR 1926) promulgated 
by the Secretary of Labor, in accordance with Section 107 of the Contract Work Hours and 
Safety Standards Act (40 U.S.C. 3704).

3. Pursuant to 29 CFR 1926.3, it is a condition of this contract that the Secretary of Labor or 
authorized representative thereof, shall have right of entry to any site of contract performance 
to inspect or investigate the matter of compliance with the construction safety and health 
standards and to carry out the duties of the Secretary under Section 107 of the Contract Work 
Hours and Safety Standards Act (40 U.S.C. 3704).

VIII. False Statements Concerning Highway Projects

This provision is applicable to all federal-aid construction contracts and to all related 
subcontracts.

In order to assure high quality and durable construction in conformity with approved plans 
and specifications and a high degree of reliability on statements and representations made by 
engineers, contractors, suppliers, and workers on Federal-aid highway projects, it is essential that 
all persons concerned with the project perform their functions as carefully, thoroughly, and hon-
estly as possible. Willful falsification, distortion, or misrepresentation with respect to any facts 
related to the project is a violation of Federal law. To prevent any misunderstanding regarding 
the seriousness of these and similar acts, Form FHWA-1022 shall be posted on each Federal-aid 
highway project (23 CFR 635) in one or more places where it is readily available to all persons 
concerned with the project:

18 U.S.C. 1020 reads as follows:

 “Whoever, being an officer, agent, or employee of the United States, or of any State or Territory, 
or whoever, whether a person, association, firm, or corporation, knowingly makes any false 
statement, false representation, or false report as to the character, quality, quantity, or cost of 
the material used or to be used, or the quantity or quality of the work performed or to be per-
formed, or the cost thereof in connection with the submission of plans, maps, specifications, 
contracts, or costs of construction on any highway or related project submitted for approval 
to the Secretary of Transportation; or

 Whoever knowingly makes any false statement, false representation, false report or false claim 
with respect to the character, quality, quantity, or cost of any work performed or to be per-
formed, or materials furnished or to be furnished, in connection with the construction of any 
highway or related project approved by the Secretary of Transportation; or

 Whoever knowingly makes any false statement or false representation as to material fact in any 
statement, certificate, or report submitted pursuant to provisions of the Federal-aid Roads Act 
approved July 1, 1916, (39 Stat. 355), as amended and supplemented;

Shall be fined under this title or imprisoned not more than 5 years or both.”
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IX.  Implementation of Clean Air Act and Federal  
Water Pollution Control Act

This provision is applicable to all federal-aid construction contracts and to all related 
subcontracts.

By submission of this bid/proposal or the execution of this contract, or subcontract, as appro-
priate, the bidder, proposer, federal-aid construction contractor, or subcontractor, as appropri-
ate, will be deemed to have stipulated as follows:

1. That any person who is or will be utilized in the performance of this contract is not pro-
hibited from receiving an award due to a violation of Section 508 of the Clean Water Act or 
Section 306 of the Clean Air Act.

2. That the contractor agrees to include or cause to be included the requirements of paragraph 
(1) of this Section X in every subcontract, and further agrees to take such action as the con-
tracting agency may direct as a means of enforcing such requirements.

X.  Certification Regarding Debarment, Suspension, 
Ineligibility and Voluntary Exclusion

This provision is applicable to all federal-aid construction contracts, design-build contracts, 
subcontracts, lower tier subcontracts, purchase orders, lease agreements, consultant contracts or 
any other covered transaction requiring FHWA approval or that is estimated to cost $25,000 or 
more—as defined in 2 CFR Parts 180 and 1200.

1. Instructions for Certification—First Tier Participants:
a. By signing and submitting this proposal, the prospective first tier participant is providing 

the certification set out below.
b. The inability of a person to provide the certification set out below will not necessar-

ily result in denial of participation in this covered transaction. The prospective first tier 
participant shall submit an explanation of why it cannot provide the certification set out 
below. The certification or explanation will be considered in connection with the depart-
ment or agency’s determination whether to enter into this transaction. However, failure 
of the prospective first tier participant to furnish a certification or an explanation shall 
disqualify such a person from participation in this transaction.

c. The certification in this clause is a material representation of fact upon which reliance was 
placed when the contracting agency determined to enter into this transaction. If it is later 
determined that the prospective participant knowingly rendered an erroneous certifica-
tion, in addition to other remedies available to the Federal Government, the contracting 
agency may terminate this transaction for cause of default.

d. The prospective first tier participant shall provide immediate written notice to the con-
tracting agency to whom this proposal is submitted if at any time the prospective first 
tier participant learns that its certification was erroneous when submitted or has become 
erroneous by reason of changed circumstances.

e. The terms “covered transaction,” “debarred,” “suspended,” “ineligible,” “participant,” “per-
son,” “principal,” and “voluntarily excluded,” as used in this clause, are defined in 2 CFR 
Parts 180 and 1200. “First Tier Covered Transactions” refers to any covered transaction 
between a grantee or subgrantee of Federal funds and a participant (such as the prime 
or general contract). “Lower Tier Covered Transactions” refers to any covered transaction 
under a First Tier Covered Transaction (such as subcontracts). “First Tier Participant” refers 
to the participant who has entered into a covered transaction with a grantee or subgrantee 
of Federal funds (such as the prime or general contractor). “Lower Tier Participant” refers 
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to any participant who has entered into a covered transaction with a first tier participant 
or other lower tier participants (such as subcontractors and suppliers).

f. The prospective first tier participant agrees by submitting this proposal that, should the 
proposed covered transaction be entered into, it shall not knowingly enter into any lower 
tier covered transaction with a person who is debarred, suspended, declared ineligible, or 
voluntarily excluded from participation in this covered transaction, unless authorized by 
the department or agency entering into this transaction.

g. The prospective first tier participant further agrees by submitting this proposal that it will 
include the clause titled “Certification Regarding Debarment, Suspension, Ineligibility 
and Voluntary Exclusion-Lower Tier Covered Transactions,” provided by the department 
or contracting agency, entering into this covered transaction, without modification, in all 
lower tier covered transactions and in all solicitations for lower tier covered transactions 
exceeding the $25,000 threshold.

h. A participant in a covered transaction may rely upon a certification of a prospective par-
ticipant in a lower tier covered transaction that is not debarred, suspended, ineligible, or 
voluntarily excluded from the covered transaction, unless it knows that the certification is 
erroneous. A participant is responsible for ensuring that its principals are not suspended, 
debarred, or otherwise ineligible to participate in covered transactions. To verify the eli-
gibility of its principals, as well as the eligibility of any lower tier prospective participants, 
each participant may, but is not required to, check the Excluded Parties List System website 
(https://www.epls.gov/), which is compiled by the General Services Administration (now 
at Sam.gov).

i. Nothing contained in the foregoing shall be construed to require the establishment of a 
system of records in order to render in good faith the certification required by this clause. 
The knowledge and information of the prospective participant is not required to exceed 
that which is normally possessed by a prudent person in the ordinary course of business 
dealings.

j. Except for transactions authorized under paragraph (f) of these instructions, if a partici-
pant in a covered transaction knowingly enters into a lower tier covered transaction with a 
person who is suspended, debarred, ineligible, or voluntarily excluded from participation 
in this transaction, in addition to other remedies available to the Federal Government, the 
department or agency may terminate this transaction for cause or default.

* * * * *
2. Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion—First 

Tier Participants:
a. The prospective first tier participant certifies to the best of its knowledge and belief, that 

it and its principals:
(1)  Are not presently debarred, suspended, proposed for debarment, declared ineligible, 

or voluntarily excluded from participating in covered transactions by any Federal 
department or agency;

(2)  Have not within a three-year period preceding this proposal been convicted of or 
had a civil judgment rendered against them for commission of fraud or a criminal 
offense in connection with obtaining, attempting to obtain, or performing a public 
(Federal, State or local) transaction or contract under a public transaction; violation 
of Federal or State antitrust statutes or commission of embezzlement, theft, forgery, 
bribery, falsification or destruction of records, making false statements, or receiving 
stolen property;

(3)  Are not presently indicted for or otherwise criminally or civilly charged by a govern-
mental entity (Federal, State or local) with commission of any of the offenses enumer-
ated in paragraph (a)(2) of this certification; and
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(4)  Have not within a three-year period preceding this application/proposal had one or more public transactions (Fed-
eral, State or local) terminated for cause or default.

b. Where the prospective participant is unable to certify to any of the statements in this certification, such prospective par-
ticipant shall attach an explanation to this proposal.

 1. Instructions for Certification—Lower Tier Participants:
(Applicable to all subcontracts, purchase orders and other lower tier transactions requiring prior FHWA approval or esti-

mated to cost $25,000 or more—2 CFR Parts 180 and 1200)
a. By signing and submitting this proposal, the prospective lower tier is providing the certification set out below.
b. The certification in this clause is a material representation of fact upon which reliance was placed when this transaction 

was entered into. If it is later determined that the prospective lower tier participant knowingly rendered an erroneous 
certification, in addition to other remedies available to the Federal Government, the department, or agency with which 
this transaction originated may pursue available remedies, including suspension and/or debarment.

c. The prospective lower tier participant shall provide immediate written notice to the person to which this proposal is sub-
mitted if at any time the prospective lower tier participant learns that its certification was erroneous by reason of changed 
circumstances.

d. The terms “covered transaction,” “debarred,” “suspended,” “ineligible,” “participant,” “person,” “principal,” and “volun-
tarily excluded,” as used in this clause, are defined in 2 CFR Parts 180 and 1200. You may contact the person to which this 
proposal is submitted for assistance in obtaining a copy of those regulations. “First Tier Covered Transactions” refers to 
any covered transaction between a grantee or subgrantee of Federal funds and a participant (such as the prime or general 
contract). “Lower Tier Covered Transactions” refers to any covered transaction under a First Tier Covered Transaction 
(such as subcontracts). “First Tier Participant” refers to the participant who has entered into a covered transaction with 
a grantee or subgrantee of Federal funds (such as the prime or general contractor). “Lower Tier Participant” refers any 
participant who has entered into a covered transaction with a First Tier Participant or other Lower Tier Participants (such 
as subcontractors and suppliers).

e. The prospective lower tier participant agrees by submitting this proposal that, should the proposed covered transaction 
be entered into, it shall not knowingly enter into any lower tier covered transaction with a person who is debarred, sus-
pended, declared ineligible, or voluntarily excluded from participation in this covered transaction, unless authorized by 
the department or agency with which this transaction originated.

f. The prospective lower tier participant further agrees by submitting this proposal that it will include this clause titled 
“Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion-Lower Tier Covered Transaction,” 
without modification, in all lower tier covered transactions and in all solicitations for lower tier covered transactions 
exceeding the $25,000 threshold.

g. A participant in a covered transaction may rely upon a certification of a prospective participant in a lower tier covered trans-
action that is not debarred, suspended, ineligible, or voluntarily excluded from the covered transaction, unless it knows that 
the certification is erroneous. A participant is responsible for ensuring that its principals are not suspended, debarred, or 
otherwise ineligible to participate in covered transactions. To verify the eligibility of its principals, as well as the eligibility of 
any lower tier prospective participants, each participant may, but is not required to, check the Excluded Parties List System 
website (https://www.epls.gov/), which is compiled by the General Services Administration (now at Sam.gov).

h. Nothing contained in the foregoing shall be construed to require establishment of a system of records in order to render 
in good faith the certification required by this clause. The knowledge and information of participant is not required to 
exceed that which is normally possessed by a prudent person in the ordinary course of business dealings.

i. Except for transactions authorized under paragraph e of these instructions, if a participant in a covered transaction know-
ingly enters into a lower tier covered transaction with a person who is suspended, debarred, ineligible, or voluntarily excluded 
from participation in this transaction, in addition to other remedies available to the Federal Government, the department 
or agency with which this transaction originated may pursue available remedies, including suspension and/or debarment.

* * * * *
Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion—Lower Tier Participants:

1. The prospective lower tier participant certifies, by submission of this proposal, that neither it nor its principals is presently 
debarred, suspended, proposed for debarment, declared ineligible, or voluntarily excluded from participating in covered 
transactions by any Federal department or agency.

A Debris Management Handbook for State and Local DOTs and Departments of Public Works

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22239


D-18  A Debris Management Handbook for State and Local DOTs and Departments of Public Works

2. Where the prospective lower tier participant is unable to certify to any of the state-
ments in this certification, such prospective participant shall attach an explanation to 
this proposal.

* * * * *

XI.  Certification Regarding Use of Contract Funds  
for Lobbying

This provision is applicable to all federal-aid construction contracts and to all related subcon-
tracts which exceed $100,000 (49 CFR 20).

1. The prospective participant certifies, by signing and submitting this bid or proposal, to the 
best of his or her knowledge and belief, that:
a. No Federal appropriated funds have been paid or will be paid, by or on behalf of the under-

signed, to any person for influencing or attempting to influence an officer or employee 
of any Federal agency, a Member of Congress, an officer or employee of Congress, or an 
employee of a Member of Congress in connection with the awarding of any federal con-
tract, the making of any Federal grant, the making of any federal loan, the entering into 
of any cooperative agreement, and the extension, continuation, renewal, amendment, or 
modification of any Federal contract, grant, loan, or cooperative agreement.

b. If any funds other than Federal appropriated funds have been paid or will be paid to any 
person for influencing or attempting to influence an officer or employee of any Federal 
agency, a Member of Congress, an officer or employee of Congress, or an employee of a 
Member of Congress in connection with this Federal contract, grant, loan, or cooperative 
agreement, the undersigned shall complete and submit Standard Form-LLL, “Disclosure 
Form to Report Lobbying,” in accordance with its instructions.

2. This certification is a material representation of fact upon which reliance was placed when 
this transaction was made or entered into. Submission of this certification is a prerequisite 
for making or entering into this transaction imposed by 31 U.S.C. 1352. Any person who fails 
to file the required certification shall be subject to a civil penalty of not less than $10,000 and 
not more than $100,000 for each such failure.

3. The prospective participant also agrees by submitting its bid or proposal that the par-
ticipant shall require that the language of this certification be included in all lower tier 
subcontracts, which exceed $100,000 and that all such recipients shall certify and disclose 
accordingly.

ATTACHMENT A—EMPLOYMENT AND MATERIALS PREFERENCE FOR  
APPALACHIAN DEVELOPMENT HIGHWAY SYSTEM OR  
APPALACHIAN LOCAL ACCESS ROAD CONTRACTS

This provision is applicable to all federal-aid projects funded under the Appalachian Regional 
Development Act of 1965.

1. During the performance of this contract, the contractor undertaking to do work which is, 
or reasonably may be, done as on-site work, shall give preference to qualified persons who 
regularly reside in the labor area as designated by the DOL wherein the contract work is situ-
ated, or the subregion, or the Appalachian counties of the State wherein the contract work is 
situated, except:
a. To the extent that qualified persons regularly residing in the area are not available.
b. For the reasonable needs of the contractor to employ supervisory or specially experienced 

personnel necessary to assure an efficient execution of the contract work.
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c. For the obligation of the contractor to offer employment to present or former employees 
as the result of a lawful collective bargaining contract, provided that the number of non-
resident persons employed under this subparagraph (1.c) shall not exceed 20 percent of 
the total number of employees employed by the contractor on the contract work, except 
as provided in subparagraph (4) below.

2. The contractor shall place a job order with the State Employment Service indicating (a) the 
classifications of the laborers, mechanics and other employees required to perform the con-
tract work, (b) the number of employees required in each classification, (c) the date on which 
the participant estimates such employees will be required, and (d) any other pertinent infor-
mation required by the State Employment Service to complete the job order form. The job 
order may be placed with the State Employment Service in writing or by telephone. If during 
the course of the contract work, the information submitted by the contractor in the original 
job order is substantially modified, the participant shall promptly notify the State Employ-
ment Service.

3. The contractor shall give full consideration to all qualified job applicants referred to him by 
the State Employment Service. The contractor is not required to grant employment to any 
job applicants who, in his opinion, are not qualified to perform the classification of work 
required.

4. If, within one week following the placing of a job order by the contractor with the State Employ-
ment Service, the State Employment Service is unable to refer any qualified job applicants to 
the contractor, or less than the number requested, the State Employment Service will forward a 
certificate to the contractor indicating the unavailability of applicants. Such certificate shall be 
made a part of the contractor’s permanent project records. Upon receipt of this certificate, the 
contractor may employ persons who do not normally reside in the labor area to fill positions 
covered by the certificate, notwithstanding the provisions of subparagraph (1.c) above.

5. The provisions of 23 CFR 633.207(e) allow the contracting agency to provide a contractual 
preference for the use of mineral resource materials native to the Appalachian region.

6. The contractor shall include the provisions of Sections 1 through 4 of this Attachment A in 
every subcontract for work which is, or reasonably may be, done as on-site work.
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7: Identify/quantify material to be collected (by type and quantity). Recognize that the waste 
stream is likely to change over time as removal progresses.

7: Determine processing and facility needs. Determine if any facilities in the area have capabili-
ties to process certain types of debris. Evaluate landfill capacities, capabilities to separate and/
or recover materials. Evaluate recycling capabilities.

7: Identify labor and equipment needs. Determine what is available in-house, through mutual 
aid, and through contracts and other resources.

7: Secure funding for the program. Even if the operations are reimbursable through a federal 
agency, the jurisdiction must provide funds up-front and then seek reimbursement.

7: Review eligibility requirements. Ensure a common understanding of what will and will not 
be eligible for pickup. If federal reimbursement will be sought, review program eligibility 
requirements.

7: Select method to locate curbside waste. Determine how curbside waste piles will be identified 
for pickup (e.g., at street level using staff to do canvassing, use of GIS, etc.).

7: Determine method of implementation. Determine who will conduct pickup (e.g., force 
account or contractor). Determine if mixed waste streams or segregated material will be 
picked up at the curb. Determine the number of passes that will be completed.

7: Use drop-off locations, if appropriate. As operations progress, curbside pickup might become 
inefficient, necessitating the use of drop-off sites to collect remaining debris.

7: Identify temporary storage areas as necessary. Determine if waste will be hauled directly to 
processing facilities and landfills, or if a debris management site (DMS) will be used to stage 
and process debris.

7: Identify/establish markets for collected materials. Determine if there is a market or other 
end use for some of the disaster debris. Consider implementing an incentive program for 
haulers.

7: Develop methods to encourage reuse or recycling of debris materials. Educate haulers and 
the public about the benefits of recycling and how to accomplish.

7: Review contract requirements. If contracts will be issued, determine scopes of work. Ensure 
compliance with all pertinent (e.g., local, state, federal) contracting requirements. As appro-
priate, have purchasing departments establish prior claim on contractors through Letters of 
Agreement.

Curbside Collection  
Program Checklist
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7: Develop tracking/documentation system. Track progress to understand accomplishments 
and work remaining. Document work to ensure the program is being implemented correctly. 
Also, maintaining documentation of labor and equipment hours is important for seeking 
federal reimbursement.

7: Develop a public information program/strategy. Determine messaging, media outlets that 
will be used to inform the public and other stakeholders about the program, including what 
will be picked up, a schedule, and an end date for the program. Consider how communication 
with non-English speaking sectors of the community will be accomplished.

7: Develop monitoring and enforcement programs as required. Inspectors and load tickets are 
two commonly used methods for monitoring a curbside debris collection program.

7: Establish a transportation network with well-defined uses. Classify roads according to their 
use, vehicle speed, and destination linkage.

7: Consolidate a transportation network, and then clear entire sectors. Transportation corridors 
progress from primary routes to secondary feeder roads to residential streets.

7: Assign contractors to sectors. Sectors are prioritized so that access to essential services build-
ings are cleared first.

7: Mark vehicles used in the transportation of debris (government, contractors, and others) by 
an easily identifiable permit or bar code to ensure unimpeded access to disaster areas.

7: Handle all soft goods such as bedding, mattresses, curtains, carpeting, and clothes as soon as 
possible. No salvageable material are collected from these items, which are extremely heavy 
and hard to handle and need to be mechanically loaded by bucket loaders and/or excavators 
with grapples.

7: Machine-load trucks hauling debris to maximize space efficiency for each load.

Sources:

Solis, GY; Hightower, HC; Sussex, J; and Kawaguchi, J (1995) Disaster Debris Management. The 
Disaster Preparedness Resources Center, The University of British Columbia for Emergency 
Preparedness Canada, British Columbia.

State of Arizona Division of Emergency Management Recovery Section SOP PA, Section 9, 
Debris Management (May 2008).
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Adapted from FEMA 326, and State of Arizona Division of Emergency Management Recovery 
Section SOP PA, Section 9, Debris Management.

7: Follow local government’s normal condemnation procedures (e.g., hearings and notices).
7: Verify ownership.
7: Secure right-of-entry and hold-harmless agreement from the property owner.
7: If property owner cannot be located, a legally authorized local official could exercise public 

emergency powers to allow entry without owner’s permission.
7: Complete environmental and historic preservation reviews.
7: Coordinate with other agencies as appropriate.
7: Document insurance coverage.
7: Verify personal property removal.
7: Record GPS coordinates. Photograph site before and after removal/demolition.
7: For demolition, also:

74 Obtain a building official’s assessment of the property condition.
74 Notify lien holder.
74 Conduct necessary inspections (e.g., building, public health, and fire).
74 Notify public of condemnation and demolition in accordance with local procedures.
74 Verify structure is unoccupied.
74 Cap water, well, sewer, gas, and septic lines. Disconnect electrical service. Remove pro-

pane tanks.
74 Mark easements and underground utilities.
74 Identify/remove/dispose of asbestos, lead-based paint, other hazardous materials pres-

ent at the site per governing requirements.
74 Demolish the structure.

7: Segregate, transport, and dispose of (demolition) debris in accordance with the debris 
management plan. Document debris removal from the site. Complete and submit required 
paperwork.

Source: State of Arizona Division of Emergency Management Recovery Section SOP PA, Section 9, 
Debris Management (May 2008).

Private Property Debris Removal 
and Demolition Checklist
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State of Arizona Division of 
Emergency Management Recovery 
Section SOP PA, Section 9, Debris 
Management Disaster Debris Table

Source: State of Arizona Division of Emergency Management Recovery Section SOP PA, Section 9, Debris Management (May 2008).
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Debris Monitoring Tools (FEMA)

LOAD TICKET Ticket No. 000001

Sec�on 1

Prime Contractor: Date:

Subcontractor (Hauler): Departure Time:

Driver: Truck Plate No.:

Measured Bed Capacity (cu. yds.):

Debris Pickup Site Loca�on:

(must be a street address)

Debris Type: Vegeta�on Construc�on & Demoli�on

Mixed Other:

Loading Site Monitor: Print Name:

Signature:

Remarks:

Sec�on 2

Debris Disposal Site Loca�on:

Es�mate Debris Quan�ty: cu. yds. __________________ Arrival Time:

Disposal Site Monitor: Print Name:
______________________________________________

Signature:

Remarks:

Copies: White – Load Site Monitor Green – Disposal Site Monitor

Canary, Pink, Gold – Onsite Contractor’s Representa�ve or Driver
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Debris Loading Site Monitoring Checklist

Date: ___________
Arrival Time: ___________Departure Time: ________Weather Condi
ons: ______________
Loading Site Loca
on: ________________________________________________________
(Street address or nearest intersec
on)
GPS Loca
on: N_____________________________; W_______________________________
Loading Site Monitor's Name ____________________________________________________
(Print Name)
Roving Monitor's Name: ________________________________________________________
(Print Name)

__________________________________________________________
(Signature)

Loading Site
1. Is the Site Monitor filling out the Load Ticket properly? YES NO

If NO, explain ac
ons taken:
_________________________________________________________________________________
_____________

2. Is the Contractor loading eligible debris from the designated right of-way (approximately 15' from
curb)? YES NO
If NO, explain ac
ons taken:
________________________________________________________________________________
_____________

3. Is the Contractor loading trucks to capacity? YES NO
If NO, explain ac
ons taken:
________________________________________________________________________________
________________________________________________________________________________

4. Iden
fy Contractor's truck numbers observed while on site:
_________;_________;________;________;_______;________;_______;_______;_____________
________;_________;________;________;_______;________;_______;_______;____________

5. Were photographs taken at the loading site? YES NO
If YES, list photo log numbers: _________;_________;____________;____________;_________

General Notes and Comments: (Include observa
ons within the general area as to overall cleanup
ac
vi
es)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_______________________________________________(Use reverse side if necessary)
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Debris Disposal Site Monitoring Checklist

Date: ___________
Arrival Time: ___________Departure Time: ________Weather Condi
ons: _______________
Disposal Site Loca
on: _________________________________________________________
(Street address or nearest intersec
on)
GPS Loca
on: N_____________________________; W_______________________________
Disposal Site Monitor's Name ____________________________________________________
(Print Name)
Roving Monitor's Name: ________________________________________________________
(Print Name)

__________________________________________________________
(Signature)

Disposal Site

1. Is the Disposal Monitor filling out the Load Ticket properly? YES NO
If NO, explain ac
ons taken:
________________________________________________________________________________
________________________________________________________________________________

2. Is the Disposal Monitor a�aching a copy of the Weight Ticket to the Load Ticket? YES NO
If NO, explain ac
ons taken:
________________________________________________________________________________
________________________________________________________________________________

3. Are the Contractor's trucks loaded to capacity? YES NO
If NO, explain ac
ons taken:
________________________________________________________________________________
________________________________________________________________________________

4. Iden
fy Contractor's truck numbers observed while on site:
_________;_________;________;________;_______;________;_______;_______;_____________
________;_________;________;________;_______;________;_______;_______;____________

5. Were photographs taken at the loading site? YES NO
If YES, list photo log numbers: _________;_________;____________;____________;_________

General Notes and Comments: (Include observa
ons of opera
ons at the landfill)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
___________________________________________________________(Use reverse side if necessary)
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Reduction by Grinding and Chipping

•	 Strong winds and tornadoes present opportunity for a big grinding and chipping operation as 
the method of debris reduction. The resulting product of the chipping and grinding operation 
may be used as a landfill product, used as topsoil, or used for residential applications.

•	 Chipping operations are suitable in areas where streets are narrow or in groves of trees where 
it is cheaper to reduce the vegetation to mulch and then return it to affected areas.

•	 The debris manager should work with local environmental and agricultural groups to see if 
there is any market for mulch.

•	 When contracting a mulching project the most important consideration is the specification of 
the size of the mulch. The mulch also must remain free of paper and plastic if used for agricul-
tural purposes. The following information is for the use of mulch as an agricultural product:

Size: Average size of wood chips is not to exceed four inches in length and one-half inch in 
diameter. The debris reduction rate for moderately contaminated debris is 100 to 150 cubic 
yards per hour and when the debris is relatively clean it is 200 to 250 cubic yards per hour.

Contaminants: The contamination rate for material other than wood products should be 
less than ten percent of the mulch. Eliminate plastics completely. Use rake loaders to pick up 
debris because normal loaders pick up earth, which is part of the contaminant list and harms 
the chipper.

•	 Chippers are best used in residential areas, orchards, or groves. Trees present a problem if they 
are pushed to the side of the public right-of-way because of cost associated with transportation.

•	 Grinders are ideal for use at debris staging and reduction sites due to high volume capacity. 
Due to high capacity of debris a large storage area is needed for a large grinding operation. 
Sound protection also becomes a very important issue.

Reduction by Recycling

•	 Recycling offers an option to reduce debris before it is hauled to the landfill. Recycling is a pub-
licly supported function that has economic values for the recovered materials. Metals, wood, 
and soils are commonly recyclable. A drawback is the impact of recycling on the environment. 
In areas of agriculture there may be a large amount of fertilizer use. Therefore, use of soil may 
be limited due to contamination.

•	 Recycling, when chosen, should be by a contractor who specializes in sorting debris. Contract 
monitoring is a part of a recycling operation because the contractors must comply with local, 
state, and federal environmental regulations.

•	 Recycling should be given consideration early in a disaster because it may reduce cost of debris 
removal. The materials capable of being recycled include:

 – Metals—Most metals are able to be recycled and do not contain iron. However, trailer 
frames and other iron containing metals may be included in the recyclable materials. The 
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Debris Reduction Information
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metals are separated by the use of an electromagnet. The resulting materials can be sold to 
metal recycling firms.

 – Soil—Soil recycling operations use large pieces of equipment to pick up soil. The soil is 
transported to a staging area and reduction sites where it is combined with organic material 
that will decompose. Large amounts of soil can be recovered if the material is put through a 
screen system. The resulting soil can be given back to the agricultural community. The soil 
also may be used for local landfills as cover materials.

 – Wood—Wood debris can be ground or chipped into mulch.
 – Construction material—Concrete or other building materials can be used for other pur-

poses if there is a need for them. The materials also may be shred to reduce volume then 
used as a cover for landfills.
 Residue material—Residue material that cannot be recycled, such as cloth, rugs, and 
trash, can be sent to landfills for disposal.

From Ohio Department of Public Safety Ohio Emergency Management Agency Debris 
Management, Sample County Plan Appendices Appendix J: Temporary Debris Storage and 
Reduction Site Checklist.
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State of Arizona Division of 
Emergency Management Recovery 
Section SOP PA, Section 9, Debris 
Management Reuse and Recycling 
Markets for Disaster Debris

DEBRIS MATERAL USE MARKETS
Putrescible & Vegeta�ve Debris Food Wastes: Compost

Trees, Branches, Leaves: Mulch, Landfill Cover, Fuel
Farms, Compos
ng Facili
es, Landscape Companies, Landfills

Inert Debris Gravel, Backfill, Soil Amendment, Landfill Cover Cement Manufactures, Soil Amendment/Hor
cultural Industry,
Landscape Companies, Landfills and Construc
on Companies

Construc�on & Demoli�on Asphalt: Recycled Asphalt
Concrete: Aggregate Base, Sidewalk Backfill, Gravel
Road Cap, Decora
ve Gravel
Construc�on Lumber: Reuse, Fuel, Bulking Agents
Construc�on Plas�cs: Reuse or Recycle
Drywall: Gunite Mix, Soil Amendments, New
Drywall, Reuse
Carpet: Secondary Fibers for Recycled Content
Products
Metals: Scrap Metal

Public Works Construc
on Contractors, Construc
on
Companies, Asphalt Recyclers, Public Works Departments
Construc
on Companies, Building Restora
on & Repair
Contractors, Cogenera
on Plants, Waste to Energy Plants
Plas
cs Recyclers, Construc
on Companies, Salvage Dealers
Drywall Manufactures
Carpet Recyclers and Rag Industry
Construc
on Companies, Metals Recyclers, Salvage Dealers,
Smelters and Steel Mills

Personal Property Repaired and Reused Resale shops, Non profit Organiza
ons
Damaged White Goods Repaired and Reused, Metals Salvaged Resale shops, Repair Shops, Second Hand Appliance Shops,

Scrap Metal Dealers
Damaged Vehicles Repaired and Reused, Salvage Resale, Metal Salvage Yards
Hazardous Wastes Latex Paint: Recycle

Used Motor Oil: Recycle
Paint Manufactures
Motor Oil Manufactures

Bi metal Containers
Plas�c & Glass Bo�les
Sand Bags

Recycled Standard Recycling Markets
Cement Manufactures

Source: State of Arizona Division of Emergency Management Recovery Section SOP PA, Section 9, Debris Management (May 2008).
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Disaster Cost Tracking Sample
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USGS Chain of Custody Form

http://pubs.usgs.gov/circ/c1138/c1138.pdf

USGS Mineral Resources Survey Program

Chain of Custody Form

___ of ___ Pages

Submitted By: Number of
Samples:

Received By: Sample
Media:

Data/Time Received: Job Number: Lab Numbers:

List Sample Identification Numbers

Custodial Locations

Received By:
(Time and Date)

Purpose: Location: Returned To:
(Time and Date)
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North Carolina Department 
of Environment and Natural 
Resources (NCDENR) Environmental 
Evaluation Checklist
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Kansas Department of Health and 
Environment (KDHEKS) Disposal 
Options for Large Quantities of 
Dead Animals
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Kansas Department of Health and 
Environment (KDHEKS) Disposal 
Options for Small Quantities of 
Dead Animals
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Lessons from Two Years  
of Severe Storms

David Gofstein is the director of Public Works for the Town of Coventry, Connecticut. With 
a permanent staff of about 16, he has managed debris removal operations for the town for over 
10 years. In the past 2 years, severe storms including Hurricane Irene and Hurricane Sandy 
have created large amounts of vegetative debris and downed power lines in the largely rural 
community.

Planning

David is careful to keep track of his resources—staff, trucks, equipment. His office manager 
keeps weekly roll-ups of timecards, and he keeps an index card with the locations of all of his 
crews at all times. This serves two important purposes: First, it allows him to quickly assess and 
allocate resources based on the situation, and second, it provides a thorough starting point if his 
department ever needs to apply for reimbursement.

The town does not have a formal debris management plan but has engaged in detailed plan-
ning efforts that inform every debris management operation. David’s crews have very specific 
standard operating procedures (SOPs) for tasks such as clearing debris near downed power 
lines. In addition, the town holds several mutual-aid agreements with neighboring jurisdic-
tions. But David notes that an effective debris management operation requires a mix of 
planning and thinking “on the fly”—every disaster is different, and no plan can account for 
every scenario.

Preparedness

David and his team watch weather forecasts carefully. The most important consideration in 
the days leading up to a storm is a well-rested staff. Safe operations require rested crews, and 
decision making after a storm requires clear-headedness.

Response

After a storm occurs, David’s DPW has to make a decision about whether to respond. These 
decisions are made in consultation with the town manager and depend on a number of factors, 
including the expected quantity of debris, whether a federal disaster declaration is expected, 
and the town’s current fiscal situation. David notes that, because Coventry is so rural, the 
residents are often able to push their own debris into woody areas rather than requiring city 
services.
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Operations

If the decision is made to remove debris, David works with the state Department of Trans-
portation to assign and prioritize routes for clearance. He notes that, when residents hear that 
the town is removing debris, they often place non-storm debris in the public right-of-way for 
removal; for this reason, he estimates that his crews collect 10–15% more debris than the 
storm-related estimate.

David’s crews work closely with utility companies, in particular electric and telecommuni-
cations companies. This prevents his crews from touching power lines until they are declared 
dead, and allows rapid service restoration by removing the most damaging downed trees. Often, 
David has to balance protecting infrastructure with rapid service restoration—sometimes, it is 
faster to push downed trees aside than to remove them, even if it means a little bit more dam-
age to the electric infrastructure. David notes that he doesn’t want to cause a lot of damage, but 
he has to be willing to make those kinds of calls, especially if it means that emergency vehicles 
have better access.

After most storms, primary route clearing occurs within the first 48 hours, but depending on 
the storm, secondary removal can take up to 45 days. David points out that normal operations 
don’t stop just because there’s debris on the road; the goal is to have the most positive response 
with the least amount of resources.

Public Information

David notes the importance of understanding the level of service expected by residents, but he 
also stresses the importance of setting deadlines within which residents may have their debris 
cleared. This helps to limit complaints and prevent endless debris management operations. The 
town often allows residents to place debris in their driveways until a certain day or bring storm-
related debris to the town dump within a certain set of operating hours.

Site Selection and Segregation

The Town of Coventry has landfill space pre-identified, which allows for easy site selection. 
In the past, the town considered using public spaces such as parks as temporary debris removal 
sites. However, David’s experience is that even if the site is “temporary,” it often takes a very 
long time to clear all the debris, and residents don’t like to have their parks overrun with debris. 
Debris managers must know not just to pile debris anywhere there is an opening.

David notes the importance of segregating debris from the very beginning—vegetative debris 
goes in one area, construction and demolition debris goes in another, and so on. If crews don’t 
segregate from the very first load, it is impossible to go back through and sort.

Reduction, Recycling, and Disposal

Most of the debris in Coventry is woody, which means chipping and grinding are often 
good disposal techniques. Collection and reduction efforts often depend on the situation. For 
instance, after Hurricane Sandy, it was quicker to chip debris directly into the woods than 
to hire a contractor or transport it to a DMS. In other instances, however, chipping as they 
cleared slowed crews down significantly, meaning they could not clear routes as quickly as they 
needed to.
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In addition to chipping on the fly, David and the DPW have been able to recycle woody 
debris in two innovative ways. Very large trees are cut down to firewood, which is placed on the 
curbside for residents to collect. Because of the high demand for firewood, residents claimed it 
quickly at little or no cost to the city. Other woody debris is chipped and laid down over foot 
paths and other public spaces, saving money for both debris disposal and park maintenance.

Reimbursement

Reimbursement is available through the state when the federal government declares a disaster, 
and David has applied for reimbursement for several operations. He notes that records don’t 
have to be especially detailed as long as they are consistent and can be validated. He ensures 
that he and anyone reviewing his application can match up every driver with a truck and every 
truck with its equipment. Dispatch records and time cards help to ensure that this is possible. He 
does note that it can take time for reimbursement funds to travel from the federal government 
through the state to the town.

Conclusion

David Gofstein and the Town of Coventry have successfully combined careful planning, 
resource tracking, and on-the-fly thinking to manage several severe storms over the course of two 
years. As David says, “The challenge is to be able to accomplish everything without everything 
you need. If you’re able to accomplish everything, you probably have more than what you need.”
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Severe Storms

From January 26–30, 2009, the state of Kentucky was blanketed by a significant ice storm. The 
storm began in the western part of the state and slowly moved eastward over a period of days, 
impacting 103 of the state’s 120 counties. The storm resulted in over 15 million cubic yards of 
vegetative debris impacting roads throughout the state, making many routes impassable. The 
state received a federal disaster declaration on February 5, 2009.

The Kentucky Transportation Cabinet (KYTC) is the state agency responsible for coordinating 
debris removal from state-maintained roads, including Federal-aid highways. Within the KYTC, 
the Office of Project Delivery & Preservation’s Division of Maintenance is tasked with overseeing 
debris management. There is a full-time disaster preparedness coordinator who develops and 
coordinates the statewide debris management program. KYTC also has twelve highway districts 
that oversee maintenance of the transportation systems within each district, including debris 
removal.

At the time the ice storm occurred, the KYTC’s Disaster Coordinator, Frank Castle, reports 
that he had been in that position for less than three months. The KYTC did not have a disaster 
debris management plan (DMP), but it did have a hierarchy of priority state-maintained routes 
for snow and ice removal: Interstates, parkways, and National Highway System roads are top 
priority; state secondary roads are second priority; and rural secondary roads are third priority. 
Using the priority system as the basis for their debris operations for the ice storm, the district 
forces mobilized to begin clearing roads for emergency vehicles. They cut debris at the edge of 
the pavement or shoulder to get the roadways clear without removing any debris. During the 
clearance process, two issues surfaced that had to be overcome:

•	 Downed utility lines impeded debris clearance operations. KYTC had to coordinate closely 
with utility providers to remove downed power lines so that debris clearance operations could 
continue.

•	 The ice storm destroyed many cell towers and telephone lines in the western part of the state, 
effectively cutting off communication to several of the highway districts and a significant 
portion of the population. KYTC tried using their satellite phones, but discovered that ice on 
the antennas was impacting effective usage and also that the service provider had access to 
only one satellite, which limited access. Searching for other communication methods, KYTC 
discovered that while some cell phone providers’ towers were inoperable, others still had ser-
vice, so they purchased pre-paid phones with the providers that still had service and sent them 
out to personnel working in the impacted areas. They also used the National Guard’s HAM 
radio operators working in the state’s emergency operations center to communicate with the 
highway districts in the western part of the state.

After clearance was accomplished, KYTC was faced with the daunting task of removing and 
disposing of all of the debris that was generated. Never having had a debris-generating disaster 
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of this magnitude before, they did not have debris removal, disposal, or monitoring contracts 
in place prior to the event. They had learned from a previous disaster that using their existing 
contract for hazardous tree and brush removal did not comply with federal contracting require-
ments because, Castle reports, that the scope of work is “ just not geared for the big volume 
disasters.” The KYTC determined that first they needed to issue a contract for debris removal. 
Because they did not have the contracting authority to do this at the time the disaster occurred, 
they coordinated with the Finance and Administration Cabinet to issue requests for bids. Subse-
quently, they also issued requests for disposal and monitoring contracts, in that order. The KYTC 
learned several lessons from this contracting experience, and Castle recommends consideration 
of the following:

•	 Every contractor should be required to submit performance bonds. When performance bonds 
are not required, an agency risks having contractors work for a few days, deciding that they’re 
not going to make enough profit for the project to be worthwhile, and walking off the job.

•	 Contractors who bid on work in a county or district must agree to do the work at the low bid 
price. In other words, if multiple contractors bid on the same job and multiple awards are 
made, all awards will be made at the low bid price. Contractors selected for award have the 
option of declining the award.

•	 Award a debris monitoring contract before you award debris removal or disposal 
contracts. Castle asserts, “That’s something every agency ought to have in advance of  
a storm.”

•	 Make reimbursements on the basis of weight rather than volume. Estimating cubic yards of 
debris is difficult and subjective and can lead to denial of reimbursement by federal agencies 
under their debris programs. “We’re going by the ton because there is less guesswork by the 
ton,” Castle reports. Include a contractual requirement for the contractors to provide certified 
scales calibrated on a regular basis.

During removal operations, KYTC and their contractors removed vegetative debris from 
right-of-way to right-of-way on state-maintained roads. They also removed debris from public 
roads in a few cities and counties with which they had Memoranda of Agreement (MOAs). “The 
biggest problem there,” Castle says, “is that sometimes they (cities and counties) don’t follow 
the same purchasing guidelines as we do, and they did a lot of no-bid contracts that got us in a 
little bit of hot water . . . but that’s something that going forward we’re going to be looking out 
for because there are certain purchasing guidelines, even in an emergency.” Disposal contrac-
tors and KYTC force account labor were instructed not to pick up utility poles; those were the 
responsibility of the utilities that had agreements to use KYTC right-of-way.

The debris was transported to designated debris management sites (DMSs). Some of the sites 
were in the KYTC right-of-way, some were operated by cities or counties through MOAs, and 
some sites were on agricultural property. “That’s another lesson learned,” Castle says. “That’s 
one thing in the debris management plan now, that we will not use agricultural property for a 
DMS . . . We tried to develop a plan where we use our own right-of-way first, and then last resort 
would be land leases, but then we try to use commercial property. Under no circumstances will 
we use agricultural property again.”

Most of the vegetative debris that was collected was burned using open-air burning. The 
Kentucky Energy and Environment Cabinet issued permits to the KYTC to conduct open 
burns to reduce the debris. The Energy and Environment Cabinet posted a list of every per-
mitted burn site, with latitude and longitude as well as what was covered in the permit, on 
their website so that anyone who was interested could look online to see which sites were 
approved for which actions in each county. Representatives of the Division of Forestry were 
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on-site during the burning to ensure that it was accomplished in accordance with the permits. 
The KYTC worked with the Forestry Division to ensure that debris piles were of the appropriate 
size and did not get too big for controlled burning. Vegetative debris that was not burned was 
chipped or ground into mulch.

Nearly all of the reduced vegetative debris was recycled. “Very little if any went to landfills,” says 
Castle. “We recycled pretty well everything; all of our burn, even our ash, could be incorporated 
into the soil . . . if you incorporate it into the soil, it’s fertilizer.” Regarding the mulch from chip-
ping and grinding, Castle remarks, “Believe it or not, there was a market for that in different places 
throughout the state. Some was sold to paper mills, some was mulched to use for gardens, and 
Kingsford Charcoal took some of it, so we were able to dispose of all the chips and mulch and even 
sell some of it.” The KYTC has had to obtain letters from the Environmental Energy Cabinet to 
provide to federal agencies stating that the open-air burns as well as the recycling methods used 
for the debris were conducted in accordance with the policies of the state’s Divisions of Air Quality 
and Waste Management. Castle recommends obtaining this type of documentation and keeping 
it on file in case it is needed for future reference.

Knowing the importance of tracking disaster costs separately from other expenses, the KYTC 
set up a separate charge code in their accounting system to use for disaster-related labor, equip-
ment, materials, and contracted expenses. The debris removal contractors used a paper ticket 
system, so the debris monitoring contractor established a database to which they scanned and 
coded every paper ticket, invoice, and other documented expense associated for the disaster. This 
database is on a one terabyte hard drive.

The KYTC also participated in several meetings with FHWA and FEMA to agree on a meth-
odology for which agency would cover which costs. The method that was agreed to was based on 
load tickets and road miles of public roads. This was particularly important for debris removal 
that was accomplished by force account labor and equipment, as the state did not generate its 
own load tickets. Instead, the KYTC set up a web-based mapping system showing federal-aid 
roads and publicly-maintained roads by county. The number of road miles on the FHWA sys-
tem was divided by the total miles of publicly-maintained roads in a county to calculate the 
percentage of roadways on the FHWA system, and that is the amount of reimbursement that 
FHWA provided on a percentage basis of the total cost of removal for that county. FEMA paid 
the remaining percentage. So, for example, KYTC performed debris removal in a county having 
3,000 miles of federal-aid roads and 10,000 miles total of publicly-maintained roads, FHWA 
reimbursed KYTC for 30% (or 3,000/10,000) of the total cost of eligible debris removal from 
roadways in that county. It was important to have written documentation of this agreement 
as well as what was considered the legal responsibility of the KYTC to remove debris (right-
of-way to right-of-way) for future inquiries by FEMA personnel who were not in the meeting 
regarding eligible costs.

Debris removal operations were completed on June 3, 2009. In September 2009, the KYTC 
learned that the nesting habitat of the endangered Indiana Bat was in some of the areas where 
debris removal operations had taken place, and that the nesting season had started on May 15, 
2009. To be in compliance with federal environmental requirements for protecting endangered 
species, the KYTC had to develop a methodology for estimating how much of the bat habitat 
might have been disturbed by debris removal operations occurring between May 15 and June 3. 
They made a contribution to the Indiana Bat Conversation Fund administered by the Kentucky 
Natural Lands Trust based on the estimate they developed. They have added the bat habitat areas 
to their emergency funding routes website so the information is readily available should it be 
needed in the future.
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Frank Castle states that he took away two significant lessons learned from the 2009 ice storm 
that he has successfully applied to subsequent disasters, including the 2012 tornadoes that struck 
the state. He advises:

1. Every state and local agency responsible for disaster debris “needs an emergency operations 
plan (EOP) and a DMP, and that DMP needs to be part of the EOP. We learned you need both 
an EOP and a DMP.” Both plans should be formally adopted as policy. Other state and local 
governments that already have these plans are willing to share them as models for developing 
your own plans. The FEMA debris guides are also good sources of information.

2. Having a pre-event debris monitoring contract in place is critical. Castle asserts, “I don’t 
care if it’s a city or a county government, they probably ought to have access to a monitoring 
company that does more than monitoring, that will come in and do a complete database and 
work with FEMA, FHWA, and NRCS to do all the documentation, scan everything in . . . put 
it on a hard drive and give it to the agency they’re working for. That’s one lesson I think every 
agency ought to have.” Using this contracted resource also allows your agency to dedicate its 
workforce to providing citizens with the services it is responsible to provide.
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Abbreviations and acronyms used without definitions in TRB publications:

A4A Airlines for America
AAAE American Association of Airport Executives
AASHO American Association of State Highway Officials
AASHTO American Association of State Highway and Transportation Officials
ACI–NA Airports Council International–North America
ACRP Airport Cooperative Research Program
ADA Americans with Disabilities Act
APTA American Public Transportation Association
ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
ATA American Trucking Associations
CTAA Community Transportation Association of America
CTBSSP Commercial Truck and Bus Safety Synthesis Program
DHS Department of Homeland Security
DOE Department of Energy
EPA Environmental Protection Agency
FAA Federal Aviation Administration
FHWA Federal Highway Administration
FMCSA Federal Motor Carrier Safety Administration
FRA Federal Railroad Administration
FTA Federal Transit Administration
HMCRP Hazardous Materials Cooperative Research Program
IEEE Institute of Electrical and Electronics Engineers
ISTEA Intermodal Surface Transportation Efficiency Act of 1991
ITE Institute of Transportation Engineers
MAP-21 Moving Ahead for Progress in the 21st Century Act (2012)
NASA National Aeronautics and Space Administration
NASAO National Association of State Aviation Officials
NCFRP National Cooperative Freight Research Program
NCHRP National Cooperative Highway Research Program
NHTSA National Highway Traffic Safety Administration
NTSB National Transportation Safety Board
PHMSA Pipeline and Hazardous Materials Safety Administration
RITA Research and Innovative Technology Administration
SAE Society of Automotive Engineers
SAFETEA-LU Safe, Accountable, Flexible, Efficient Transportation Equity Act: 
 A Legacy for Users (2005)
TCRP Transit Cooperative Research Program
TEA-21 Transportation Equity Act for the 21st Century (1998)
TRB Transportation Research Board
TSA Transportation Security Administration
U.S.DOT United States Department of Transportation
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