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EXECUTIVE SUMMARY 
 

1. FINDINGS 
 
a. Background: The Project Team of Dewberry & Davis LLC (Dewberry) and Reed, Stowe & Yanke 
LLC was contracted by the Houston-Galveston Area Council (H-GAC) to conduct a Regional Storm 
Debris Management Assessment in response to an increased awareness nationwide regarding disaster 
preparedness and local experiences following Tropical Storm Allison.   
 
The Regional Storm Debris Management Assessment was designed to obtain information by reviewing 
current plans and through on-site interviews.  The purpose of the reviews and interviews was to determine 
if the counties and municipalities were prepared to respond to a major debris-generating event.   
 
b. Threat: A hurricane poses the greatest threat to the H-GAC Region.  Therefore, a Category 4 
Hurricane (winds up to 155mph) was selected as the basis for estimating debris quantities and the impact 
on the region.  However, due to the geographic nature of the region, the Project Team decided to divide 
the region into three sub-regional zones for debris estimating purposes and to assign a specific hurricane 
category to each since the magnitude of the hurricane diminishes as it moves inland. 
 
The three sub-regional zones are identified as: 
• Coastal Counties - Matagorda, Brazoria, Galveston, Chambers  

Category 4 Hurricane (Winds 155mph) will generate approximately 10,005,285 cubic yards of debris. 
• Inland Counties - Wharton, Fort Bend, Harris, Liberty 

Category 3 Hurricane (Winds 130mph) will generate approximately 34,776,908 cubic yards of debris. 
• Upland Counties - Colorado, Austin, Waller, Montgomery, Walker 

Category 2 Hurricane (Winds 110mph) will generate approximately 1,229,459 cubic yards of debris.   
 
The total estimated quantity for a hurricane impacting on the entire H-GAC region is 46,011,654 cubic 
yards of debris.  Details are contained in Tables 6 and 7. 
 
c. Debris Management Questionnaire and Documentation:  This project was divided into two phases.   
 
Phase 1:  The Project Team conducted an extensive outreach campaign for this project.  The purpose of 
this outreach campaign was 1) to increase awareness among local governments in the H-GAC region, and 
2) to encourage participation by local governments in the needs assessment portion of this project. 
 
The Project Team conducted outreach meetings on August 21, 2002 in Fort Bend County and at H-GAC 
headquarters in Houston.  The purpose of these meetings was to present information on disaster related-
impacts and how proper disaster debris planning can minimize impacts at the local level by reducing 
response/recovery time and speeding up the disaster funding cycle.   The Project Team also provided 
information pertaining to the assessment and to set the tone for the follow-up on-site inventory and 
existing plan evaluations.   
 
Phase 2: The Project Team reviewed a sampling of existing county and city Emergency 
Response Plans, specifically Annex K (Public Works & Engineering) to determine if adequate 
emphasis was being placed on debris-management planning.  The Project Team also conducted 
on-site meetings in each county to ascertain the degree of debris management planning at the city 
level through the use of detailed questionnaires.   
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2.  RECOMMENDATIONS 
 
The following recommendations are based on provided documents, questionnaires, and interviews.  The 
recommendations are designed to assist H-GAC member municipalities to either update or develop 
coordinated Debris Management Plans.  See Table 17 on page 37 for a detailed description of all 
recommendations. 
 
Organization and Coordination Recommendations: 

• Municipalities should either update or develop coordinated Debris Management Plans 
• Municipalities need to designate a "Debris Manager" as the single point of contact on all debris 
management matters 
• Municipalities need to create a Debris Management Center (DMC) outside of the current 
Emergency Operations Center (EOC) location. 
• Municipalities need to assign a Public Information Officer to the DMC. 
• Municipalities need to develop Right-of-Entry and Hold Harmless agreements 

 
Resource Recommendations: 

• Municipalities need to identify staff for a DMC operation. 
• Municipalities need to develop pre-event debris clearing, removal and disposal contracts. 
• Municipalities need to identify suitable temporary debris management sites. 
• Municipalities need to conduct baseline studies on each temporary debris management site. 
• Municipalities need to identify and train debris contract monitors 
 

Training Recommendations: 
• Municipalities need to conduct training workshops for their debris management staff to include: 

o FEMA Public Assistance Program Overview Workshop (8 hrs) 
o Debris Management Plan Development Workshop (3 days) 
o Debris Contract Monitoring Workshops (8 hrs) 
o Financial Workshop (8 hrs) 

 
Technology Recommendations: 

• Municipalities should develop a GIS-based Debris Management Application capable of 
forecasting and estimating debris quantities and tracking debris removal activities similar to the 
application developed for the City of Houston, TX. 
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NEEDS ASSESSMENT OVERVIEW 
 
This H-GAC Regional Storm Debris Management Assessment identifies a basic framework and many 
underlying resources necessary to support the development and implementation of coordinated Debris 
Management Plans for either counties or cities.  With minor organizational changes and development of a 
dedicated and focused coordinated debris management approach, existing disaster response plans can 
readily be expanded to cover debris management.  Addressing the shortfalls identified herein will allow 
the development of an effective plan that allows the counties and cities within the H-GAC Region to 
rapidly respond to natural and man-made debris-generating events. 
 
Where Are We Now?  This section of the report identifies the current state of debris management 
planning within the H-GAC region.  The Project Team reviewed a sampling of existing county and city 
Emergency Response Plans, specifically Annex K (Public Works & Engineering) to determine if adequate 
emphasis was being placed on debris-management planning.  The Project Team also conducted on-site 
meetings in each county to ascertain the degree of debris management planning at the city level through 
the use of detailed questionnaires.  The results of these efforts revealed that there is a need for counties 
and cities to either review and update their current plans or develop new ones based on recommendations 
contained in this report. 

 
What is the Impact of a Major Debris Generating Event on the Region?  This section of the report 
identified the potential impact of a major debris-generating event (Hurricane) hitting the entire region.  
The region was divided into three sub-regional zones for calculation purposes – Coastal Zone (Category 4 
Hurricane); Inland Zone (Category 3 Hurricane); Upland Zone (Category 2 Hurricane).  The U.S. Army 
Corps of Engineers’ (USACE’s) Debris Estimating Model was used to calculate estimated debris 
quantities.  Those quantities were then used to evaluate the impact on existing landfill capacities.  The 
short-term (5-10 years) planning perspective indicated that there is sufficient current capacity within the 
region.  However, from a long-term planning perspective (greater that 10 years), a hurricane would have a 
significant negative impact on the remaining disposal capacity in the region. 
 
The Project Team also identified a major shortage of identified temporary debris management sites 
throughout the region.  These sites are required to reduce the impact on existing landfill sites since they 
are usually used to reduce debris volumes through burning, grinding, or recycling. 
 
What Do We Do Now?  This section of the report identifies specific shortfalls in local debris 
management planning efforts and makes specific recommendations designed to address landfill and debris 
management plan improvements.  Specific examples are provided in the accompanying TABs to the 
report.   
 
Where Do We Go From Here? The final section of the report identifies actions that can be taken by 
either H-GAC or individual counties or cities.  These include available training opportunities that can 
either be sponsored by H-GAC or individual communities.  For communities that desire outside 
consulting services, a Request for Qualifications is provided to assist them in going forward with 
competitive bidding for services to assist in the development and/or review of a comprehensive Debris 
Management Plan. 
 
The Project Team is available to assist H-GAC and member counties and cities in reviewing or 
developing coordinated Debris Management Plans based on the report’s recommendations. 
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HOUSTON-GALVESTON AREA COUNCIL 
REGIONAL STORM DEBRIS MANAGEMENT ASSESSMENT REPORT 

 
I. GENERAL 
 
The team of Dewberry & Davis LLC (Dewberry) and Reed, Stowe & Yanke LLC (Project Team) was 
contracted by the Houston-Galveston Area Council (H-GAC) to conduct a Regional Storm Debris 
Management Assessment in response to an increased awareness nationwide regarding disaster 
preparedness and local experiences following Tropical Storm Allison.   
 
The Regional Storm Debris Management Assessment is designed to obtain information by reviewing 
current plans and through on-site interviews.  The purpose of the reviews and interviews is to determine if 
the counties and cities are prepared to respond to a major debris-generating event.   
 
II. PROJECT APPROACH 
 
The Project Team was requested to focus on identifying major disaster debris-generating removal and 
disposal issues.  The following goals were established to guide the Project Team in the assessment 
process: 
• Increase awareness among the 13-county members regarding the potential impacts of a major debris-

generating event to the normal operation of the governments, and specifically of the impacts to the 
operation/capacity of the existing solid waste operations. 

• Conduct an independent assessment of the abilities of H-GAC member communities and regions to 
prepare for, respond to, and recover from a major debris-generating event. 

• Provide implementable debris management recommendations that will preserve landfill capacity 
through preparedness planning, sharing of resources, and piggybacking of contract efforts. 

 
To accomplish these goals, the Project Team divided the project into two phases for ease of coordination 
and to follow a logical progression of work tasks to allow H-GAC and participating counties and cities 
reasonable time to assess interim deliverables and provide input toward the end product.  These phases 
and associated tasks are as follows: 

 
Phase I – Needs Assessment, Outreach and Recommendations 

 Task 1. Kickoff Meeting 
 Task 2. Coordination and Data Collection 
 Task 3. Outreach 
 Task 4. Inventory & Existing Plan(s) Evaluation 
 Task 5. Needs Assessment 
 Task 6. Recommendations and Preliminary Report 

Task 7. Additional Training 
 
Phase II – Regional Debris Management Capabilities 

 Task 1. Debris Prediction (Quantification of Storm Impacts 
 Task 2. Debris Management Site Availability 
 Task 3. Landfill Site Availability 
 Task 4. Agreements & Contracts 
 Task 5. Final Report 
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III. OUTREACH AND TRAINING 
 
The Project Team conducted an extensive outreach campaign for this project.  The purpose of this 
outreach campaign was 1) to increase awareness among local governments in the H-GAC region, and 
2) to encourage participation by local governments in the needs assessment portion of this project. 
 
The Project Team conducted outreach meetings on August 21, 2002 in Fort Bend County and at H-GAC 
headquarters in Houston.  The purpose of these meetings was to present information on disaster related-
impacts and how proper disaster debris planning can minimize impacts at the local level by reducing 
response/recovery time and speeding up the disaster funding cycle.   The Project Team also provided 
information pertaining to the assessment and to set the tone for the follow-up on-site inventory and 
existing plan evaluations.   
 
The Project Team coordinated with each of the 13 County Emergency Management Coordinators in the 
H-GAC region to set-up assessment meetings for county and city officials and staff.  The Project Team 
also received input from the County Emergency Management Coordinators concerning which local 
governments should participate in the meetings, and who should attend the meetings. 
 
To encourage participation in the assessment meetings, the Project Team implemented an extensive 
outreach campaign to notify local governments about the meetings.  This information was provided 
through a series of telephone calls, faxes (TAB A), and e-mails.   
 
The Project Team developed a questionnaire (TAB B) that was forwarded to each County Emergency 
Management Coordinator and local government in the H-GAC region.  The questionnaire was to be 
completed by each local government prior to the in-county meetings.  Local governments that could not 
attend the meetings were requested to forward a completed copy of the questionnaire to the Project Team.  
The County Emergency Management Coordinators were extremely helpful in coordinating the on-site 
meetings conducted during the period September 30 through October 10, 2002.  
 
The Project Team also conducted a one-day FEMA Public Assistance Program Overview Workshop on 
October 21, 2002 at H-GAC headquarters.  The purpose of the workshop was to provide H-GAC, county, 
and city personnel with information on FEMA’s Public Assistance Program with emphasis on the 
documentation required for reimbursement following a major-debris generating event.  This workshop 
focused on the following topics: 
• The Declaration Process 
• Public Assistance Program and Eligibility 
• Categories of Work 
• Special Considerations 
• Project Formulation 
• Project Closeout and Audits 
• Mitigation Funding and Debris Planning 
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IV. WHERE ARE WE NOW? 
 
A. Needs Assessment 
 
The first step taken by the Project Team was to review a sampling of existing county and city Emergency 
Response Plans, specifically Annex K (Public Works & Engineering).  H-GAC provided the Project 
Team with 15 representative Annex Ks for review.  
 
The second step taken by the Project Team was to conduct on-site meetings in each county to learn first 
hand about the readiness and ability to respond to a major debris-generating event.  The meetings 
provided the Project Team with an opportunity to inventory the existing storm debris management plans 
within each county through interviews with the emergency responders.  The Project Team gathered 
information and obtained clarification on existing debris management plans, procedures, mutual aid 
agreements, and contracts or contracting mechanisms.  Each participant was requested to complete a 
questionnaire and submit it to the Project Team.  Participating counties and cities are shown in Table 1. 

Table 1: Participating Counties and Cities 
County/City Annex K Questionnaire County/City Annex K Questionnaire 
AUSTIN COUNTY X  HARRIS COUNTY  X 
 City of Sealy X   Precinct 1  X 
BRAZORIA COUNTY    Precinct 2  X 
 City of Clute   X  City of Baytown X X 
City of Pearland  X  City of Deer Park X X 

 Jones Creek  X  City of Humble  X 
 Village of Surfside Beach  X  City of Jersey Village X X 
CHAMBERS COUNTY X X  City of Pasadena X  
COLORADO COUNTY    City of Webster X X 
 City of Weimar  X LIBERTY COUNTY  X 
FORT BEND COUNTY    City of Liberty X X 
 City of Meadows Place   MATAGORDA COUNTY X X 
 City of Missouri City  X  City of Palacios  X 
 City of Stafford   X MONTGOMERY COUNTY  X 
 City of Sugarland  X X  City of Conroe  X 
GALVESTON COUNTY X X WALKER COUNTY  X 
 City of Friendswood X   City of Huntsville  X 
 City of Hitchcock  X WALLER COUNTY   
 City of Jamaica Beach  X  City of Hempstead  X 
 City of League City X   City of Waller X X 

 Pine Island  X 
WHARTON COUNTY  X 

 Texas City  X 

 City of Wharton  X 

Note:  X = Information provided by participating counties and municipalities.  Blank boxes indicate 
that data was not available or not provided to the Project Team. 
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B. Annex K (Public Works & Engineering) Review and Recommendations 
 
Table 2 below is a summary of the Project Team’s findings based on a review of existing county and city 
Emergency Response Plan, Annex K (Public Works & Engineering) provided by H-GAC. The Annex K 
developed by Galveston County, Matagorda County, and City of Sugar Land are examples that contain 
excellent guidance and need only minor revisions to meet current debris management operational 
objectives.  Additional Annex K (Public Works & Engineering) review comments are at TAB C. 
 

Table 2: Annex K (Public Works & Engineering) Recommendations 
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Austin County X Y X X X X X
Baytown X N X X X X X
Chambers  County X Y X X X X X
Deer Park X N X X X X X
Friendswood X Y X X X X X
Galveston County X Y X X X X X
Jersey Village X N X X X X X
League City X N X X X X X
Liberty X N X X X X X
Matagorda County X Y X X X X X
Pasadena X N X X X X X
Sealy X N X X X X X
Sugar Land X Y X X X X X
Waller X N X X X X X
Webster X N X X X X X
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The Project Team strongly recommends that all counties and cities review their Annex K and update them 
to include the following provisions:  
 
• Identify responsible department/personnel and define their responsibilities and tasks for: 

o Clearing debris from rights-of-way in an emergency. 
o Preparing and maintaining a resource list that identifies source locations and availability of 

contractor equipment that could be used to support debris clearing, removal, and disposal 
operations.  

Reference current federal, state, and local authorities that establish the legal basis for planning and 
carrying out emergency responsibilities. 

• 

• 
• 
• 
• 
• 
• 
• 
• 

Include a purpose or mission statement that describes the reason for the plan. 
Provide a situational statement that describes potential hazardous considerations. 
Include planning assumptions. 
Include a concept of operations that describe how emergency operational activities will be carried out. 
Describe the organization and identify responsibilities for each agency. 
Develop organizational chart and notification procedures. 
Designate a representative to be the “Debris Manager” for the county/city. 
Develop a direction and control section to provide specific guidance on command and coordination of 
all debris management operations. 

 
Detailed Debris Management Plan development guidance is contained in Table 17 (page 40) and TAB F. 
 
C. On-Site Meetings and Questionnaires 
 
The information gathered through the on-site interviews and questionnaires has been compiled into a 
needs assessment that evaluates the adequacy of the H-GAC Region’s debris management planning 
efforts and its ability to respond, collect, stage, reduce, and dispose of storm-generated debris.   
 
Tables 3 and 4 provide a summary of the Project Team’s findings based on a compilation of the 
information extracted from the debris management inventory questionnaires (TAB B) that were returned 
by each county and city that attended the meetings. 
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Table 3: Organization and Coordination Questions 

 
Austin

Sealy N Y Y Y Y Y Y N Y Y Y N N N N N
Brazoria

City of Brazoria Y Y Y Y N N Y Y N Y Y N N N N N
Clute Y N Y Y Y N N N N Y Y N N N N Y
Jones Creek Y N Y N Y Y UKN N UKN UKN N N N N N Y
Lake Jackson Y N N Y Y N N N N UKN Y N N N N Y
Pearland Y N Y Y Y N N N N Y N N N Y N Y
Richwood Y N Y Y N N N N N N N N N N N Y
Surfside Y N Y Y N N N N N Y Y N N N N Y

Chambers Y N Y Y Y UKN N N N Y Y N Y N N Y
Colorado

Weimar N N N Y N N N N N Y N N N N Y N
Fort Bend

Meadows Place N Y Y N Y N N N N N Y N Y N N N
Missouri City N N Y N N N N N N N N N N N N N
Rosenberg Y N Y N N N N N N Y N N N N N N
Stafford N N Y Y N N N N N UKN N N N N N N
Sugar Land N N N N Y Y N N N Y Y N N N N N

Galveston N Y Y Y Y Y N Y N Y Y N UKN Y N Y
Hitchcock N Y Y Y Y Y N N N UKN UKN N Y N N N
Jamaica Beach Y Y Y Y Y N N Y N Y Y N Y N N N
Texas City Y Y Y Y Y Y Y Y N N Y Y N N N Y

Harris
Baytown Y N Y Y Y Y N Y N N Y N UKN N N Y
Houston Y Y Y Y Y Y Y Y Y N N N N Y N Y
Humble Y Y Y Y N Y N N N N Y N N N N N
Jersey Village Y N N Y N N N N N UKN N N N N N N
Precinct 1 Y Y Y Y Y Y N N N N N N Y Y N Y
Precinct 2 Y Y N Y Y Y N N N N Y N N N Y N
Seabrook Y Y Y Y Y Y Y N N Y Y N N N Y N
Webster N N N Y N Y N N N N N N N N N N

Liberty Y Y Y Y Y Y Y N N Y N N Y N Y Y
Liberty Y N N Y Y Y N N N N Y N Y N Y N

Matagorda N Y N Y Y Y Y N N N Y N N N Y N
Palacios N Y Y Y Y N N N N Y N N N N N N

Montgomery
Conroe Y N N Y Y Y N N N N Y N N N N N

Walker Y N N N Y N N N N N N N N N Y Y
Huntsville Y N N Y Y N N N N N Y N N N N N

Waller N N N Y Y Y N N N N N N N N Y N
Hempstead N N N Y N N N Y N Y Y N N N N N
Pine Island N N N N N N N N N N N N N N N N
Waller N N N Y Y Y N N N Y N N Y N N N

Wharton Y N N N N N N N N N N N N N N N
61 37 57 77 65 49 20 20 5 40 51 3 20 6 20 20
39 63 43 23 35 48 77 80 91 45 46 97 74 94 80 80

3 3 3 15 3 6
%  NO (N)
%  YES (Y)

% Unknown (UKN)
Note:  There were 39 responses to Organization and Coordination Questions.  Blank boxes 
indicate that data was not available or not provided to the Project Team.  Boxes with UKN 
indicate that the respondent did not give a response to the question. 
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Table 4: Resources and Training Questions 
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Austin
Sealy N N Y N N Y C H-GAC

Brazoria
City of Brazoria N N N N N Y C H-GAC
Clute N Y Y N N Y C H-GAC
Jones Creek N N N N Y Y C C
Lake Jackson N N Y N N Y C H-GAC
Pearland N N N Y N N C H-GAC
Richwood N N N N N N C H-GAC
Surfside Beach N N N N N Y C H-GAC

Chambers N N Y N Y Y C H-GAC
Colorado

Weimar N N Y N N Y C H-GAC
Fort Bend

Meadows Place N N N N N Y C C
Missouri City N N Y N N Y C H-GAC
Rosenberg N N N N N Y C C
Stafford N N N N N Y C H-GAC
Sugar Land N Y Y N N Y C C

Galveston N N N N N Y C H-GAC
Hitchcock N N Y N N Y C C
Jamaica Beach N N N N N Y C C
Texas City N Y Y N N Y C H-GAC

Harris
Baytown N Y Y Y Y Y C H-GAC
Humble N N N N N Y C H-GAC
Jersey Village N N N N N Y C H-GAC
Precinct 1 Y N N Y Y Y C H-GAC
Precinct 2 N Y N N Y Y C H-GAC
Seabrook N N Y Y N Y C H-GAC
Webster N N N N N Y C H-GAC

Liberty N N Y Y N Y C H-GAC
Liberty N N Y Y N Y C H-GAC

Matagorda N N Y N N Y C H-GAC
Palacios N N Y N Y Y C C

Montgomery
Conroe N N Y N N Y C H-GAC

Walker N N Y N N Y C H-GAC
Huntsville N N N N N Y C H-GAC

Waller N N Y N N Y C H-GAC
Hempstead N N N N N Y C C
Pine Island N N N N N Y C H-GAC
Waller N N Y N N Y C H-GAC

Wharton N Y Y N N Y C H-GAC

% YES 3 17 60 14 14 97
% NO 97 83 40 86 86 3
% COUNTY 100 23
% H-GAC 77

 

Page 8 Note:  There were 39 responses to the Resource and Training Questions.  Blank boxes indicate 
that data was not available or not provided to the Project Team.  Boxes with UKN indicate 
that the respondent did not give a response to the question. 
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D. Inventory and Existing Plan Questionnaire Results 
 
The following are responses provided by respondents to the questions pertaining to Debris Management 
Organization and Coordination.  The Project Team used the resulting percentages to identify shortfalls 
and to develop the recommendations contained in Section VI. 
 
Organization and Coordination 
 
• Have you had a major debris-generating event in the past 4 years?  57% YES – 43% NO 

Examples: Ice Storm, Tornado, Tropical Storm Winds, Flood 
Further Information: Total of 854,000 cubic yards of debris reported.  Note that 800,000 cubic 
yards of debris was generated in the City of Houston by Tropical Storm Allison. 

 
• Do you have a coordinated Debris Management Plan?  37% YES – 63% NO 

Examples: Some cities reported that they are consolidated into their County Plan:  These 
included cities in Harris, Galveston, and Chambers Counties. 

 
• Do you have a single person designated as the Debris Manager?  57% YES – 43% NO 

Examples:  Precinct Foreman, Public Works Director, County Engineer, Road and Bridge 
Administrator, Sanitary Supervisor, Mayor, Commissioner. 

 
• Do you have a location that would function as a Debris Management Center?  77% YES – 23% NO 

Examples: Public Works Department, City Warehouse, Public Works Service Center, Precinct 
Barn, City Hall, City Service Center, Resource & Recycling Center, Precinct Office. 

 
• Have specific key personnel been identified at each department with a support or primary debris 

mission?  65% YES – 35% NO 
Examples:  Public Works Director/Supertendent, Sanitation Supervisor/Foreman, Street 
Drainage Foreman, Parks Superintendent, Road Department, and County Judge 

 
• Do you have a Public Information Officer as part of the Debris Management organization?  

49% YES – 48% NO – 3% UKN 
 
• Do you have current Standard Operating Procedures that define debris clearance, removal, and 

disposal actions to include personnel and equipment?  20% YES – 77% NO – 3% UKN 
 
• Do you have current standby contracts with local contractors to perform debris clearing, removal and 

disposal missions?  20% YES – 80% NO 
Examples: ENVIROTEX, Recovery Contractors Inc, and Brad Steel.  
Galveston County has a Request for Qualification for Disaster and Debris Management Services 
being developed. 

 
• Do you have current standby contracts with regional or national contractors to perform debris 

removal and disposal missions?  6% YES – 91% NO – 3%UKN 
Examples: The City of Houston has 4 contracts in place with regional/national contractors.  
Three were used during the cleanup following Tropical Storm Allison. 
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• Do you plan to use your current garbage haulers to remove and dispose of debris?   
40% YES – 45% NO – 15% UKN 

 
• Do you have temporary debris management sites identified?  51% YES – 46% NO – 3% UKN 
 
• Have you conducted baseline studies on the proposed temporary debris management sites?  Have you 

developed site sketches of potential layout?  3% YES – 97% NO 
 
• Do you have municipal or privately owned landfills?   

The following public and  private landfills were identified: 
 Texas Disposal System 
 BFI 
 Sprint Landfill 
 Bryan-College Station 
 BFI (Type 1) 
 WMX (Type 1) 
 Republic (Type IV) 
 Tri City Beach 
 Sanifill 
 Waste Management 

 
• Do you have mutual aid agreements with other cities or counties with respect to debris clearing, 

removal and disposal operations?  20% YES – 74% NO – 6% UKN 
 
• Have you identified roving, loading site and disposal site contract monitors?  6% YES – 94% NO 

Examples: The City of Houston has identified Neighborhood Protection personnel to be their 
debris contract monitors.  They receive one day of training each year prior to the start of 
hurricane season. 

 
• Do you have a list or map that identifies Federal Aid Roads?  20% YES – 80% NO 
 
• Do you have the County/City divided into identifiable debris management zones? 

20% YES – 80% NO 
Examples: Normal brush pickup zones, sanitary pick up area, and Precinct areas 
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Resources and Training 
 
• What equipment do you have for debris clearance, removal and disposal operations?   

Regional totals provided by responding cities: 
 

Equipment Quantity Equipment Quantity 
Front Loaders 34 20 CY Dump Truck 7 

Back Hoes 71 22 CY Dump Truck 2 
Gradall 9 Dump Trucks  9 

Bull Dozer 14 Chipper 9 
6 CY Dump Truck 31 Bucket Truck 6 
8 CY Dump Truck 51 Motor Graders 33 

10 CY Dump Truck 13 Excavators 10 
12 CY Dump Truck 28 Street Sweeper 5 
14 CY Dump Truck 13 Chain Saws 125 
18 CY Dump Truck 1 Grapple Trucks 3 

 
• Do you have preprinted debris load tickets?  3% YES – 97% NO 

Examples: The City of Houston used preprinted load tickets to track all contractor debris hauling 
operations following Tropical Storm Allison.  One respondent indicated that they have a new 
scale program (Wasteworks) that they intend to use to track debris hauling. 

 
• Do you have preprinted Right of Entry/Hold Harmless Agreements?  17% YES – 83% NO 
 
• Do you have an organization chart?  60% YES – 40% NO 
 
• Have you or your staff attended a Debris Contract Monitoring Workshop?  14 % YES – 86% NO 
 
•  Have you or your staff attended a FEMA Documentation Workshop?  14% YES – 86% NO  
 
• Would you or your staff participate in these workshops if offered in the near future? 

97% YES – 3% NO 
 
• Where should the training take place and who should sponsor?  77% would prefer that H-GAC 

sponsor the training.  23% would prefer that the county sponsor the training. 
All respondents indicated that the training should be sponsored by H-GAC.  However, they 
requested that the training be presented at a location within the County to allow for greater 
attendance.  

 
• Who should attend the training? 

Recommendations included: 
o Parks Supervisor/Foremen, City Administrator, County Commissioners 
o City Department Heads, Emergency Management Coordinators 
o Public Works Director, Sanitation Supervisor 
o Drainage District Supervisor, Solid Waste Manager 
o Foremen at Public Works Department 
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Technology 
 
• Do you have Geographic Information System (GIS) capabilities?  19% YES – 81% NO  

Examples:  Six respondents indicated that they have various degrees of GIS capabilities. 
 
V. WHAT IS THE IMPACT OF A MAJOR DEBRIS GENERATING EVENT 
ON THE REGION? 
 
A. General 
 
Each county and city should have an Emergency Response Plan that is designed to be applicable to any 
public emergency, disaster, catastrophe, or emergency situation where the health, safety, or welfare of 
persons within the H-GAC Region is threatened by actual or imminent conditions.  The identification of 
planning debris management recommendations are based upon consideration of the events and debris 
types shown in Table 5 below. 
 

Table 5: Catalog of Debris-Generating Events 
Event Hazard Primary Debris Types Debris Location 

Hurricane 

Cat 1 -74-96mph 
Cat 2 - 96-110mph 
Cat 3 - 11-130mph 
Cat 4 - 131-155mph 
Cat 5 - 155+mph 
Storm surge 
Flooding 

Trees  
Construction materials 
Personal property  
Sediment 
Vehicles 

Primarily along shoreline, but natural 
and manmade debris can be 
distributed far inland 

Tornado Rotating winds 

Trees 
Construction materials 
Personal property 
Vehicles 

A long narrow path up to ½ mile wide 
and from 100 yards to several miles 
long 

Floods Inundation 
High water velocity 

Sediment 
Wreckage 
Personal belongings 
Hazardous materials 
Construction materials 
Vehicles 

Throughout impacted area 

Urban Fire Fire/Explosion 

Construction materials 
Vehicles  
Personal property 
Ash and charred waste 
Hazardous materials 

Throughout impacted area 

Winter storms Ice and snow loads Woody debris 
Tree limbs and branches Throughout impacted area 

Technological 
Hazards 

Chemical exposure 
Radiation exposure 
Biological hazard 
exposure 

Exposed materials 
Personnel protection and 
response equipment 
Containers and packaging 

Throughout impacted area, and 
spread by meteorological conditions 



H-GAC Regional Storm Debris Management Assessment 

 
 

Page 13 

B. Quantification of Debris-Generating Impacts on the H-GAC Region 
 
A hurricane poses the greatest threat to the H-GAC Region.  Therefore, a Category 4 Hurricane (winds up 
to 155mph) was selected as the basis for estimating debris quantities and the impact on the region for the 
following reasons as identified on the Saffir-Simpson Hurricane Intensity Scale: 

• Storm surge between 13-18 feet 
• Inland flooding as far as 6 miles from the beach  
• Shrubs and trees would be blown down 
• All signs would be destroyed 
• Extensive damage would occur to roofing materials, windows and doors 
• Complete failure of roofs on many small residences 
• Almost total destruction to mobile homes 

 
However, due to the geographic nature of the region, the Project Team decided to divide the region into 
three sub-regional zones for debris estimating purposes and to assign a specific hurricane category to each 
since the magnitude of the hurricane diminishes as it moves inland. 
 
The three sub-regional zones are identified as – Coastal Counties, Inland Counties, and Upland Counties.  
The hurricane category assigned to each county and city within the zones is based on maximum wind 
speeds as shown in Table 6 and Table 7.   

 
Table 6: County Hurricane Generated Debris Estimates in Cubic Yards 

Coastal 
Counties 

CAT 4 
(155 mph) 

Inland 
Counties 

CAT 3 
(130 mph) 

Upland 
Counties 

CAT 2 
(110 mph) 

Matagorda 685,335 Wharton 382,460 Colorado 62,126
Brazoria 4,179,483 Fort Bend 2,861,579 Austin 68,915

Galveston 4,690,463 Harris 30,897,725 Waller 91,316
Chambers 450,004 Liberty 635,144 Montgomery 809,679

   Walker 197,423
Total/Zone 10,005,285 CY Total/Zone 34,776,908 CY Total/Zone 1,229,459 CY

Total Debris For H-GAC Region:  46,011,654 CY 
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Table 7: City Hurricane Generated Debris Estimates in Cubic Yards 

Coastal Cities 
CAT 4 

(155 mph) Inland Cities 
CAT 3 

(130 mph) Upland Cities 
CAT 2 

(110 mph) 
Matagorda   Wharton  Colorado 

Bay City 341,111 El Campo 101,261 Columbus 12,727
Palacios 81,561 Wharton 93,290 Eagle Lake 10,280

Brazoria   Fort Bend Weimar 6,603
Alvin 385,197 Meadows Place 41,396 Austin 

Angleton 321,395 Missouri City 434,092 Bellville 11,743
Clute 182,140 Rosenberg 203,163 Sealy 14,885

Freeport 166,613 Stafford 148,881 Waller 
Jones Creek 37,622 Sugar Land 524,629 Brookshire 8,881

Lake Jackson 469,459 Harris Hempstead 13,403
Pearland 646,109 Baytown 601,429 Pine Island 2,299

Galveston  Bellaire 153,692 Prairie View 14,214
Dickinson 301,914 Deer Park 246,752 Waller 5,999

Friendswood 496,686 Galena Park 77,380 Montgomery 
Galveston 1,213,388 Houston 18,548,519 Conroe 105,174
Hitchcock 118,823 Humble 141,060 Walker 

Jamaica Beach 23,501 Jacinto City 75,697 Huntsville 118,445
La Marque 258,526 Jersey Village 72,069   

League City 796,905 Katy 99,499  
Texas City 772,576 La Porte 278,675  

Chambers   Pasadena 1,201,149  
Anahuac 40,051 Seabrook 103,628  

Mont Belvieu 39,339 South Houston 116,338  
  Webster 107,595  
  Liberty  
  Cleveland 73,303  
  Dayton 54,407  
  Liberty 76,844  

 
C. Detailed County and City Debris Estimating Tables 
 
TAB D contains debris estimating tables for the 13 counties and designated cities within the H-
GAC Region for Hurricane Categories 1 through 5.  The tables also identify requirements for 
temporary storage, estimates for disposal quantities, and estimated days to remove the debris for 
a given hurricane category.  The tables are based on the U.S. Army Corps of Engineers 
(USACE) Hurricane Debris Estimating Model.  It has an accuracy of + or – 30%. 
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D. Temporary Debris Management Site Availability 
 
Table 8 below identifies the minimum and maximum temporary debris management site requirements in 
acres and the size of available sites identified for each county and city.  The Project Team recommends 
that the counties and cities review the Debris Estimating Tables at TAB D to determine if they have 
identified temporary debris management sites large enough to handle the estimated quantity of debris 
predicted by the USACE model.  Table 9 provides a listing by location of available county and city 
temporary debris management sites.  
 

Table 8: Temporary Debris Management Site Requirements and Available Site Size (Acres) 
Coastal 

Counties & 
Cities 

Min & 
Max 

Site Size 

Available 
Site Size 

Inland 
Counties & 

Cities 

Min & 
Max  

Site Size 

Available 
Site Size 

Upland  
Counties & 

Cities 

Min & 
Max  

Site Size 

Available 
Site Size 

Matagorda  42/70  Wharton 24/39  Colorado 4/6  
Bay City 21/35  El Campo 6/10  Columbus 1/1  
Palacios 5/8  Wharton 6/10  Eagle Lake 1/1  
Brazoria  259/430  Fort Bend 177/294 8 sites 

size unknown 
Weimar 1/1  

Alvin 24/40  Meadows 
Place 

3/4 4.55 Austin 4/7  

Angleton 20/33  Missouri City 27/45  Bellville 1/1  
Clute 11/19 10 Rosenberg 13/21  Sealy 1/2 50 
Freeport 10/17  Stafford 9/15  Waller 6/9  
Jones Creek 2/4  Sugar Land 32/54  Brookshire 1/1  
Lake Jackson 29/48 30 Harris  1,914/3,176 100 Hempstead 1/1 3 
Pearland 40/66  Baytown 37/62 30 Pine Island 1/1  
Galveston  290/482 1 site 

size unknown 
Bellaire 10/16  Prairie View 1/1  

Dickinson 19/31  Deer Park 15/25  Waller 1/1  
Friendswood 31/51 2 sites 

size unknown 
Galena Park 5/8  Montgomery 50/83  

Galveston 75/125  Houston 1,149/1,907  Conroe 7/11 25 
Hitchcock 7/12  Humble 9/15 10 Walker 12/20  
Jamaica 
Beach 

1/2 1 Jacinto City 5/8  Huntsville 7/12 400 

La Marque 16/27  Jersey Village 4/7     
League City 49/82  Katy 6/10     
Texas City 28/79 50  La Porte 17/29     
Chambers  28/46 8 sites 

size unknown 
Pasadena 74/123     

Anahuac 2/4  Seabrook 6/11     
Mont 
Belvieu 

2/4  South 
Houston 

7/12     

   Webster 7/11     
   Liberty  39/65     
   Cleveland 5/8     
   Dayton 3/6     
   Liberty 5/8 24    

 



H-GAC Regional Storm Debris Management Assessment 

 
 

Page 16 

Identification of temporary debris management sites prior to an event will expedite recovery 
operations and protect the health and safety of the local population.  All potential debris 
management sites should be identified in the coordinated Debris Management Plan to include such 
information as site accessibility, baseline data information, sketches of possible site layouts, and location 
maps. A temporary Debris Management Site Investigation Form and Site Baseline Data Checklist are at 
TAB E. 
 
Table 9 identifies examples of current temporary debris management sites identified by respondents to the 
questionnaire. 
 

Table 9: Current Temporary Debris Management Sites 

County/City Location Size County/City Location Size 
Texas City Public Park  50 acres Baytown Bayway-Bayway 

Dr 
10 acres 

Clute Highland Park Road 10 acres City of Liberty City Park 20 acres 
Lake Jackson Closed City Landfill 30 acres City of Liberty Drill Field 4 acres 
Fort Bend 
County 

FBC Fairgrounds Unknown Conroe Service Center 25 acres 

Fort Bend 
County 

Riverside Unknown Harris County 
Precinct 2 

FM 1942 @ N. 
Main Crosby 

100 acres 

Fort Bend 
County 

Harlem Rd Unknown Surfside Beach SH 332 & CR 257 Unknown 

Fort Bend 
County 

Pardon Rd Unknown Surfside Beach 1304 Monument Unknown 

Fort Bend 
County 

Thompson Ferry Unknown Friendswood Centennial Park Unknown 

Fort Bend 
County 

Fresno Unknown Friendswood Friendswood Sports 
Park 

Unknown 

Fort Bend 
County 

TXI Unknown Humble Civic Arena 10 acres 

Fort Bend 
County 

HLP Unknown Sealy 2 sites 50 acres 

Meadows City Property 4.55 
acres 

Chambers 
County 

8 sites Unknown 

Jamaica 
Beach 

City Park 1 acre Huntsville Old Landfill 400 acres 

Galveston 
County 

Jack Brooks County 
Park 

Unknown Hempstead Sewer Plant 3 acres 

Baytown East District- Hayes 
Rd 

10 acres    

Baytown BAWA- Thompson 
Rd 

10 acres    
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E. Landfill Site Availability  
 
The Project Team evaluated the impacts that a worst-case hurricane scenario would pose to counties in 
the H-GAC region from a disposal perspective.  The purpose of this analysis was to determine the 
capacities and availability/suitability of existing landfills in the H-GAC region to accept material for 
disposal from a significant debris-generating event such as a hurricane.  The typical composition of storm 
debris is detailed in Table 10.  The percentages were developed by the U.S. Army Corps of Engineers and 
are useful in determining impact on existing landfill space and determining volume reduction 
requirements, i.e. number of grinders, pit burners, metal bailing machines, etc. 
 

Table 10: Typical Composition of Storm Debris 

Material Percentage 

Mulched/Composted 30.0% 
Burnable 29.4% 

Soil 3.5% 
Metals 10.5% 
Landfill 26.6% 
Total 100% 

 
 

Table 11a summarizes the total amount of debris that could be generated from a worst-case hurricane 
scenario for each county in the H-GAC region (source USACE Debris Estimating Model).  While this 
represents the projected amount of total debris generation, it is not equal to the amount of material that 
would be disposed of in a landfill.  Instead, a significant amount of material should be diverted from 
landfills through volume reduction activities such as mulching/composting, recycling and burning as 
described in paragraph H below.  Table 11b identifies the typical composition of debris for a worst case 
hurricane impacting on the entire H-GAC region. 
 
Table 12 summarizes the amount of material that would be expected to be landfilled following a worst-
case hurricane in each county in the H-GAC region.  The amount projected to be disposed is equal to 26.6 
percent of the total amount generated.  The Project Team has converted the disposal projection from cubic 
yards to tons based on the rate of four cubic yards per ton.1   
 

                                                 
1 This rate was based on the City of Houston’s rate of disposal after Tropical Storm Allison in 2001. 
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Table 11a: Summary of Total Debris Projections by County 
for Worst Case Hurricane Scenario 

County and Hurricane 
Category Debris Projection  

Coastal Counties (Category 4) Tons Cubic 
Yards  

Brazoria 1,044,871 4,179,483  
Chambers 112,501 450,004  
Galveston 1,172,616 4,690,463  
Matagorda 171,334 685,335  
Subtotal 2,501,321 10,005,284  

Inland Counties (Category 3)   
Fort Bend 715,395 2,861,579  
Harris 7,724,431 30,897,725  
Liberty 158,786 635,144  
Wharton 95,615 382,460  
Subtotal 8,694,227 34,776,908  

Upland Counties (Category 2)   
Austin 17,229 68,915  
Colorado 15,531 62,126  
Montgomery 202,420 809,679  
Walker 49,356 197,423  
Waller 22,829 91,316  
Subtotal 307,365 1,229,458  

Total Estimated Debris 11,502,913 46,011,650  

 
Table 11b: Typical Composition of Storm Debris for Worst Case Hurricane Scenario 

 
Material Percentage Total Cubic  Yards 

Mulched/Composted 30.0% 13,803,495 

Burnable 29.4% 13,527,425 

Soil 3.5% 1,610,407 

Metals 10.5% 4,831,223 

**Landfill 26.6% 12,239,098 

Total 100% 46,011,650 

** See Table 12  
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Table 12: Summary of Disposal Projections by County 
for Worst-Case Hurricane Scenario 

County and Hurricane 
Category Disposal Projection  

Coastal Counties (Category 4) Tons Cubic 
Yards  

Brazoria 277,936 1,111,742  
Chambers 29,925 119,701  
Galveston 311,916 1,247,663  
Matagorda 45,575 182,299  
Subtotal 665,351 2,661,406  

Inland Counties (Category 3)   
Fort Bend 190,295 761,180  
Harris 2,054,699 8,218,795  
Liberty 42,237 168,948  
Wharton 25,434 101,734  
Subtotal 2,312,664 9,250,658  

Upland Counties (Category 2)   
Austin 4,583 18,331  
Colorado 4,131 16,525  
Montgomery 53,844 215,375  
Walker 13,129 52,515  
Waller 6,073 24,290  
Subtotal 81,759 327,036  

Total Estimated Debris 3,059,775 12,239,098  
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The estimated remaining capacity of each landfill in the H-GAC region by county is included in Table 13.  
Remaining capacity is based on year 2000 data, as provided from data in the H-GAC database on landfills 
in the region. 

 
Table 13: Assessment of Remaining Capacity of Landfill Storage per County 

County Name Type Status Full Permittee Name 
Remaining 

Capacity (tons) 
Coastal Counties 
Brazoria 

Hill Sand Company, Inc. IV A Dixie Farm Road Landfill 1,378,682 
Republic Services, Inc. I A Brazoria County Landfill 3,200,040 

 Subtotal 4,578,722 

Chambers 
Chambers County I A Chambers County Landfill 433,174 
Waste Management of Texas, Inc. I A Baytown Landfill 10,060,320 

 Subtotal 10,493,494 

Galveston 
Republic Waste Services IV A North County Landfill 825,374 
BFI Waste Systems of North 

America Inc. I A BFI Galveston County Landfill 5,841,948 

Waste Management of Texas, Inc. I A Coastal Plains Recycling and 
Disposal Facility 15,096,360 

 Subtotal 21,763,682 

Matagorda 
No Landfills Currently 

Open/Operational    0 
 Subtotal 0 

 Sub-Regional Subtotal 36,835,898 
Inland Counties 
Fort Bend 

Sprint Industries, Inc. IV A Sprint Landfill 102,400 

Sprint Industries, Inc. IV A Fort Bend County Reclamation 
Landfill 1,908,058 

BFI Waste Systems of North 
America Inc. I A Blueridge Landfill 20,191,070 

 Subtotal 22,201,528 

Harris 
Casco Hauling and Excavation IV A Casco Hauling and Excavation 

Landfill 1,021,504 

Waste Corporation of America IV A Greenbelt Landfill 426,187 
Waste Management of Texas, Inc. IV A Fairbanks Landfill 1,697,950 
G.O. Weiss, Inc. IV A Greenhouse Road Landfill 2,945,624 
Waste Management of Texas, Inc. IV A Cougar Landfill 2,346,200 
Browning-Ferris, Inc. I A McCarty Road Landfill 8,592,219 
BFI Waste Systems of North 

America Inc. I A Whispering Pines Landfill 7,165,300 

Waste Management of Texas, Inc. I A Atascocita Landfill 6,598,260 
 Subtotal 30,793,244 
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Table 13 (Continued): Assessment of Remaining Capacity of Landfill Storage per County 

County Name Type Status Full Permittee Name 
Remaining 

Capacity (tons) 
Liberty 
No Landfills Currently 

Open/Operational    0 
 Subtotal 0 

Wharton 
No Landfills Currently 

Open/Operational    0 

 Subtotal 0 
 Sub-Regional Subtotal 52,994,772 

Upland Counties 

Austin 
No Landfills Currently 

Open/Operational    0 

 Subtotal 0 
Colorado 
Safety-Kleen (Altair), Inc. I A Altair Landfill 29,659 

 Subtotal 29,659 

Montgomery 
Waste Management of Texas, Inc. I A Security Recycling and Disposal 2,306,095 

 Subtotal 2,306,095 
Walker 
No Landfills Currently 

Open/Operational    0 

 Subtotal 0 
Waller 
No Landfills Currently 

Open/Operational    0 

 Subtotal 0 

 Sub-Regional Subtotal 2,335,754 

 
Total Remaining Landfill 

Capacity 92,166,424 

 
 

Based on the remaining capacity in each landfill and the projected amount of material that would need to 
be landfilled following a worst case hurricane scenario, the Project Team evaluated the impact from such 
a hurricane on landfills in the H-GAC region.  Tables14a through 14c detail the impacts that a hurricane 
would have within the region on landfill capacities.  This analysis assumes that a hurricane would strike 
the entire region during the same event.  While the probability of a hurricane striking the entire region at 
the same time is low, the Project Team conducted the analysis in this manner in order to demonstrate the 
worst case scenario.  Table 14d identifies the total regional landfill capacities after a hurricane for the 
entire H-GAC region.  The Project Team would like to note that the amount of debris that would be 
generated from a hurricane in counties without landfills have been quantified in Tables 14a through 14c.  
However, the Project Team did not decrease the landfill capacity in any other landfills due to debris from 
these counties since it is unknown exactly how there counties would dispose of this debris. 
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Table 14a: Landfill Capacities after Hurricane for Coastal Counties 

Coastal 
Counties Capacity 

Hurricane 
Category 4 

Landfill Capacity (tons) 4,578,722 
Debris Generated for Landfill (tons) (277,936) 
Remaining Capacity (tons) 4,300,786 

Brazoria 

Percentage Change in Capacity 6.07% 
Landfill Capacity (tons) 10,493,494 
Debris Generated for Landfill (tons) (29,925) 
Remaining Capacity (tons) 10,463,569 

Chambers 

Percentage Change in Capacity 0.29% 
Landfill Capacity (tons) 21,763,682 
Debris Generated for Landfill (tons) (311,916) 
Remaining Capacity (tons) 21,451,766 

Galveston 

Percentage Change in Capacity 1.43% 
Landfill Capacity (tons) 0 
Debris Generated for Landfill (tons) (45,575) 
Remaining Capacity (tons) 0 

Matagorda1 

Percentage Change in Capacity 0.00% 
Remaining Capacity (tons) 36,835,898 
Debris Generated for landfill (tons) (665,351) 
Remaining Capacity (tons) 36,170,547 

Subtotal 

Percentage Change in Capacity 1.81% 
1Currently does not have a landfill located within county borders. 
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Table 14b: Landfill Capacities after Hurricane for Inland Counties 

Inland 
Counties Capacity 

Hurricane 
Category 3 

Landfill Capacity (tons) 22,201,528 
Debris Generated for Landfill (tons) (190,295) 
Remaining Capacity (tons) 22,011,233 

Fort Bend 

Percentage Change in Capacity 0.86% 
Landfill Capacity (tons) 30,793,244 
Debris Generated for Landfill (tons) (2,054,699) 
Remaining Capacity (tons) 28,738,545 

Harris 

Percentage Change in Capacity 6.67% 
Landfill Capacity (tons) 0 
Debris Generated for Landfill (tons) (42,237) 
Remaining Capacity (tons) 0 

Liberty1 

Percentage Change in Capacity 0.00% 
Landfill Capacity (tons) 0 
Debris Generated for Landfill (tons) (25,434) 
Remaining Capacity (tons) 0 

Wharton1 

Percentage Change in Capacity 0.00% 
Landfill Capacity (tons) 52,994,772 
Debris Generated for landfill (tons) (2,312,664) 
Remaining Capacity (tons) 50,749,778 

Subtotal 

Percentage Change in Capacity 4.36% 
1Currently does not have a landfill located within county borders. 
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Table 14c: Landfill Capacities after Hurricane for Upland Counties 

Upland 
Counties Capacity 

Hurricane 
Category 2 

Landfill Capacity (tons) 0 
Debris Generated for Landfill (tons) (4,583) 
Remaining Capacity (tons) 0 

Austin1 

Percentage Change in Capacity 0.00% 
Landfill Capacity (tons) 29,659 
Debris Generated for Landfill (tons) (4,131) 
Remaining Capacity (tons) 25,528 

Colorado 

Percentage Change in Capacity 13.93% 
Landfill Capacity (tons) 2,306,095 
Debris Generated for Landfill (tons) (53,844) 
Remaining Capacity (tons) 2,292,634 

Montgomery 

Percentage Change in Capacity 2.33% 
Landfill Capacity (tons) 0 
Debris Generated for Landfill (tons) (13,129) 
Remaining Capacity (tons) 0 

Walker1 

Percentage Change in Capacity 0.00% 
Landfill Capacity (tons) 0 
Debris Generated for Landfill (tons) (6,073) 
Remaining Capacity (tons) 0 

Waller1 

Percentage Change in Capacity 0.00% 
Landfill Capacity (tons) 2,335,754 
Debris Generated for Landfill (tons) (81,759) 
Remaining Capacity (tons) 2,318,162 

Subtotal 

Percentage Change in Capacity 3.50% 
1Currently does not have a landfill located within county borders. 

 
 

Table 14d: Total Regional Landfill Capacities after Hurricane for the H-GAC Region 

Total Landfill Capacity (tons) 92,166,424 
Total Debris Sent to Landfill (tons) (3,059,775) 
Total Remaining Capacity (tons) 89,106,649 

Total 

Percentage Change in Capacity 3.32% 
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The Project Team evaluated the impact that storm debris would have on the remaining landfill capacities 
over the next 12 years, which represents the remaining disposal capacity in the H-GAC region.  The 
following is the Project Team’s analysis at the regional, sub-regional and county levels. 
 
Regional Analysis 
From a short-term (5 to 10 years) planning perspective, the H-GAC region currently has sufficient 
capacity at the regional level to dispose of the debris that would be generated from a hurricane that would 
strike the entire region.  However, from a long-term (more than 10 years) planning perspective, a 
hurricane would have a significant negative impact on the remaining disposal capacity in the region.  
Based on its remaining capacity and current disposal rates, in 2002, the H-GAC region has approximately 
12 years of remaining disposal capacity within the region, as provided from data in the H-GAC database 
on landfills in the region.  From a long-term planning perspective, 12 years is not generally considered a 
significant length of time, considering the costs and time requirements to develop new or expand landfills.  
For example, the State of Texas, through the Texas Commission on Environmental Quality, has stated 
that each Municipal Solid Waste (MSW) planning region needs to “ensure that areas with less than 10 
years of remaining capacity develop plans to meet their disposal needs.”2 
 
As a worst case scenario, a hurricane across the entire region is projected to generate approximately three 
million tons of debris for disposal, which is equal to approximately 4.5 months of disposal capacity.  
Table 15 summarizes the impact that one hurricane striking the region in 2003 would have on remaining 
disposal for the next 10 years.  In 2003, the remaining disposal capacity is projected to be 10.5 years, 
based on the quantity of solid waste expected to be disposed of in 2002. 
 

Table 15: Comparison of Disposal Projections in the H-GAC Region: 2003-2013 

  
  
  

Landfill Capacity 
without Hurricane 

Landfill Capacity 
Following a Single 

Hurricane Event in 2003 
Impact on Landfill 

Capacity 
Remaining Capacity Remaining Capacity Remaining Capacity 

Year Tons Years Tons Years Tons Years
2003 84,156,575 10.5 81,096,800 10.1 -3,059,775 0.4 
2008 44,107,329 5.5 41,047,555 5.1 -3,059,775 0.4 
2013 4,058,084 0.5 998,309 0.1 -3,059,775 0.4 

 
 
Coastal Counties Analysis 
For the Coastal counties, the Project Team assumed that a Category 4 Hurricane would strike.  On a sub-
regional level, disposal capacity among these counties would be reduced by 619,777 tons from 
36,835,898 to 36,170,547 tons, based on data in the H-GAC database on landfills in the region.  This 
would represent a decrease of 1.8 percent.   
 
Of the counties in this sub-region, Brazoria, Chambers, and Galveston counties have landfills with 
sufficient capacity levels to handle the amount of material that could be generated.  Matagorda County, 

                                                 
2 Source: Texas Commission on Environmental Quality, Solid Waste Management in Texas: Strategic Plan 
2001 – 2005, Report to the Texas Legislature, December 2000. 
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however, does not have a landfill, but does own a transfer station, which is operated by Waste 
Management.  In the event of a significant debris generating event, some material could be processed for 
disposal at the transfer station.  However, there are limitations to the amount of material that could be 
processed due to the daily processing capacity of the transfer station.  As a result, Matagorda County 
could not rely on the transfer station for the processing of significant amounts of material.  Matagorda 
County could expect to incur significant costs related to the transportation of storm debris to another 
landfill. 
 
Inland Counties Analysis 
For the Inland counties, the Project Team assumed that a Category 3 Hurricane would strike.  Primarily 
due to the population of Harris and Fort Bend Counties, this area would experience the highest amount of 
storm debris following a hurricane.  On a sub-regional level, disposal capacity among these counties 
would be reduced by 2,312,664 tons from 52,994,772 to 50,749,778 tons, based on data in the H-GAC 
database on landfills in the region.  This would represent a decrease of 4.4 percent.   
 
It would be expected that landfills in Fort Bend and Harris Counties would be the destination for a 
significant amount of storm debris that would be generated in these two counties, as well from other areas 
in the region.  This is the case as landfills in these two counties account for approximately 57 percent of 
the remaining disposal capacity in the H-GAC region.  Specifically, several counties that do not have 
landfills within their counties could be expected to send material to landfills located within Harris and 
Fort Bend Counties.  Based on disposal flows following Tropical Storm Allison, it could also be expected 
that some material generated within Harris County could be disposed of in Fort Bend County. 
 
The two other inland counties, Liberty and Wharton, do not have any landfills.  They do have access, 
however, to other landfills located outside of their counties.  Liberty County has used the Waste 
Management Atascocita Landfill, which would have sufficient capacity to accept material from Liberty 
County in the future.  Wharton County would send material to either the Sprint Landfill in Fort Bend 
County or to the Waste Management Landfill in Alvin.   Since Wharton County has disposal contracts 
with these landfills, Wharton County does have viable disposal options.  Wharton County, however, 
could expect to incur significant costs related to the transportation of storm debris to another landfill. 
 
Upland Counties Analysis 
For the Upland counties, the Project Team assumed that a Category 2 Hurricane would strike.  On a sub-
regional level, disposal capacity among these counties would be reduced by 81,759 tons from 2,335,754 
to 2,318,162 tons, based on data in the H-GAC database on landfills in the region.  This would represent a 
decrease of 3.50 percent.   
 
Of the counties in this sub-region, only Montgomery and Colorado Counties have landfills.  The Waste 
Management Security Landfill in Montgomery County would have sufficient capacity to accept material 
that would be generated after a storm event in Montgomery County.  The landfill in Colorado County, 
which was recently purchased by Clean Harbors, only has one year of remaining disposal capacity.  Clean 
Harbors is currently evaluating whether the company would have an interest in expanding the landfill.  If 
this landfill closes, Colorado County would not have a disposal option within the county.  Austin County 
would also be affected by the closing of the landfill in Colorado County, as this is where their county 
would plan to take material following a storm event.  Should the landfill in Altair close, both Austin and 
Colorado Counties would need to identify alternative disposal facilities.  Austin and Colorado Counties 
could expect to incur significant costs related to the transportation of storm debris to another landfill. 
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Neither Waller nor Walker Counties has a landfill in its county.  Communities in these counties currently 
use the Brazos Valley Solid Waste Management Authority (BVSWMA) Landfill in College Station for 
their disposal needs.  This landfill currently has several years of remaining disposal capacity, but 
BVSWMA is currently planning to develop a new landfill in Grimes County.  Communities in Waller and 
Walker Counties could expect to incur significant costs related to the transportation of storm debris to 
another landfill. 
 
F. Financial Impact from Disposal Costs 
 
The Project Team analyzed the financial impact that could occur if a significant debris generating event 
would strike the H-GAC region.  While local communities could be eligible for cost reimbursement from 
FEMA for approximately 75 percent of the cost for disposal, local communities would still need to pay 
for approximately 25 percent of the disposal costs.  To estimate projected disposal costs from a worst case 
hurricane scenario, the Project Team multiplied the projected disposal tonnage included in Table 11 by 
the estimated disposal costs on a per ton basis.  The average tipping fee for landfills in the H-GAC region 
is approximately $23.00 per ton.3  The tipping fee was determined based on the average cost incurred by 
the City of Houston for contracts with landfills in the H-GAC region.  In addition, the cost of $23.00 per 
ton is consistent with the results of a statewide municipal solid waste survey4 completed in 2002.  Tables 
16a through 16c detail the projected disposal costs for each county in the H-GAC region.  Table 16d 
identifies the total regional fiscal impact of storm debris deposited in the existing landfills. 

                                                 
3 This rate was based on the City of Houston’s rate of disposal after Tropical Storm Allison in 2001. 
4 Reed, Stowe & Yanke, LLC conducted a survey of Texas cities in 2002 regarding multiple municipal 
solid waste issues.  As a part of this survey, RS&Y generated detailed information regarding tipping fees for 
landfills in Texas. 
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Table 16a: Fiscal Impact of Storm Debris Deposited in Landfills for Coastal Counties 

Coastal Counties Storm Debris Impact 
Hurricane 
Category 4 

Debris sent to Landfill (tons) 277,936 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $6,392,519 

County Expense (25%) $1,598,130 
Brazoria 

FEMA Expense (75%) $4,794,389 
Debris sent to Landfill (tons) 29,925 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $688,281 

County Expense (25%) $172,070 
Chambers 

FEMA Expense (75%) $516,211 
Debris sent to Landfill (tons) 311,916 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $7,174,062 

County Expense (25%) $1,793,516 
Galveston 

FEMA Expense (75%) $5,380,547 
Debris sent to Landfill (tons) 45,575 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $1,048,219 

County Expense (25%) $262,055 
Matagorda 

FEMA Expense (75%) $786,165 
Debris Sent to Landfill (tons) 665,351 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $15,303,082 

County Expense (25%) $3,825,770 
Subtotal 

FEMA Expense (75%) $11,477,311 
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Table 16b: Fiscal Impact of Storm Debris Deposited in Landfills for Inland Counties 

Inland Counties Storm Debris Impact 
Hurricane 
Category 3 

Debris sent to Landfill (tons) 190,295 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $4,376,785 

County Expense (25%) $1,094,196 
Fort Bend 

FEMA Expense (75%) $3,282,589 
Debris sent to Landfill (tons) 2,054,699Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $47,258,070 

County Expense (25%) $11,814,518 
Harris 

FEMA Expense (75%) $35,443,553 
Debris sent to Landfill (tons) 42,237 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $971,453 

County Expense (25%) $242,863 
Liberty 

FEMA Expense (75%) $728,590 
Debris sent to Landfill (tons) 25,434 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $584,973 

County Expense (25%) $146,243 
Wharton 

FEMA Expense (75%) $438,729 
Debris sent to Landfill (tons) 2,312,664 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $ 53,191,281 

County Expense (25%) $13,297,820 
Subtotal 

FEMA Expense (75%) $39,893,461 
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Table 16c: Fiscal Impact of Storm Debris Deposited in Landfills for Upland Counties 

Upland Counties Storm Debris Impact 
Hurricane  
Category 2 

Debris sent to Landfill (tons) 4,583 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $105,405 

County Expense (25%) $26,351 
Austin 

FEMA Expense (75%) $79,054 
Debris sent to Landfill (tons) 4,131 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $95,021 

County Expense (25%) $23,755 
Colorado 

FEMA Expense (75%) $71,266 
Debris sent to Landfill (tons) 53,844 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $1,238,403 

County Expense (25%) $309,601 
Montgomery 

FEMA Expense (75%) $928,803 
Debris sent to Landfill (tons) 13,129 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $301,959 

County Expense (25%) $75,490 
Walker 

FEMA Expense (75%) $226,469 
Debris sent to Landfill (tons) 6,073 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $139,668 

County Expense (25%) $34,917 
Waller 

FEMA Expense (75%) $104,751 
Debris sent to Landfill (tons) 81,759 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost of Disposal $1,880,456 

County Expense (25%) $470,114 
Subtotal 

FEMA Expense (75%) $1,410,342 
 

Table 16d: Total Regional Fiscal Impact of Storm Debris Deposited in Landfills 

Total Debris sent to Landfill (tons) 3,059,775 Tons 
Cost of Disposal (/ton) $23.00 
Total Cost $70,374,819 

County Expense (25%) $17,593,705 
FEMA Expense (75%) $52,781,114 
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The Project Team would like to note that some local communities, especially those in rural areas, will 
likely incur higher disposal costs due to the transportation distances between these communities and the 
closest landfill.  For these communities located in rural areas, there is a specific need for them to prepare 
for the impacts that could occur if an event would strike their community.  These communities will need 
to determine the most effective and efficient approach to transfer material from their community to 
landfills that may be 50 – 100 miles away.  These communities will also need to ensure that they have 
disposal contracts and reserve funds in place to prepare for such an event. 
 
G. Landfill Agreements and Contracts 
 
During the in-county interviews conducted for this project, the Project Team questioned local 
communities regarding their use of landfill agreements and contracts.  Several cities and counties stated 
that they have disposal contracts in place for the disposal of their solid waste.  These contracts will also 
allow for the disposal of material from a storm event at the standard rate for other solid waste.  Also, these 
communities do not have any restrictions regarding a minimum or maximum amount of material that they 
could dispose of over a certain period of time.  Based on the Project Team’s experience, these 
communities should be relatively-well positioned to manage the disposal needs that would arise from a 
significant debris-generating event. 
 
There are, however, multiple local governments in the H-GAC region that do not have any type of 
disposal contract in place.  Several cities and counties stated that they do not have contracts in place for 
several reasons.  For example, several counties do not have disposal contracts because they do not provide 
any on-going solid waste collection services.  Several cities have contracted with a private collection 
company for their solid waste collection services, and do not believe that there is a need for a separate 
disposal contract.  While it depends on the language of each contract, the Project Team has found that 
these collection contracts may allow for disposal options, but this option may come at a higher price.  
Other contracts may not include any provisions for disposal.   Based on the Project Team’s experience, it 
would be in the best interest of all local communities to procure pre-positioned disposal contracts in order 
to plan for debris that would be generated from a potential storm event in the future.  As long as local 
governments are not subject to any minimum or maximum disposal amounts for a certain period of time, 
a local government would only incur expenses when and if it disposes of material due to an actual storm 
event. 
 
H. Volume Reduction Methods 
 
In order to reduce the amount of storm debris being landfilled, there will be a need for local communities 
to employ various volume reduction methods.  The following represents various strategies that local 
communities could implement concerning volume reduction methods.   
 
Volume Reduction by Burning 
 
There are several volume reduction methods available including uncontrolled open burning, controlled 
open burning, trench burning and air curtain destructors.  The Debris Manager should consider each 
burning method before selection and implementation as part of the overall volume reduction strategy.  In 
all cases, consult TNRCC (TCEQ) publication RG-49 (Revised) November 2000, Outdoor Burning in 
Texas.  This publication is available on the internet at www.tnrcc.state.tx.us/admn/topdoc/rg/049.pdf. 
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• Uncontrolled Open Burning: Uncontrolled open burning is the least desirable method of volume 
reduction because it lacks environmental control.  However, in the haste to make progress, TCEQ 
may issue waivers to allow this method of reduction early in a disaster. 

• Controlled Open Burning: Controlled open burning is a cost-effective method for reducing clean 
woody debris in rural areas.  This option must be terminated if mixed debris (treated lumber, poles, 
nails, bolts, tin, aluminum sheeting, etc.) enters the waste flow.   Clean woody tree debris presents 
little environmental damage, and the resulting ash can be used as a soil additive by the local 
agricultural community.  Department of Agriculture and County extension agents should be consulted 
to determine if and how the resulting ash can be recycled as a soil additive.   

• Trench Burning:  Trench burning offers an effective means to expedite the volume reduction 
process by substantially reducing the environmental concerns caused by open burning.  Specifications 
and statements of work should be developed to expedite the proper use of the systems, because 
experience has shown that many contractors and subcontractors are not fully knowledgeable of the 
system operating parameters. 

• Air Curtain Destructors: Pre-manufactured air curtain destructors are an alternative to trench 
burning.  The units can be erected on site in a minimal amount of time.  Some are portable and others 
must be built in-place.  The units are especially suited for locations with high water tables, sandy soil, 
or where materials are not available to build aboveground pits.  The engineered features designed into 
the units allow for a reduction rate of approximately 95 % with a minimum of air pollution. The air 
curtain traps smoke and small particles and recirculates them to enhance combustion that reaches over 
2,500 degrees Fahrenheit.  Manufacturers claim that combustion rates of about 25 tons per hour are 
achievable while still meeting emission standards. 

 
Volume Reduction by Grinding and Chipping 
 
Hurricanes and tornadoes may present the opportunity to employ large-scale grinding and chipping 
operations as part of the overall debris volume reduction strategy.  Hurricanes can blow away scarce 
topsoil in the agricultural areas and cause extensive tree damage and blow-down.  This two-fold loss, 
combined with local climatic conditions, may present an excellent opportunity to reduce clean woody 
debris into suitable mulch that can be used to replenish the topsoil and retain soil moisture. 
 
Grinding and chipping woody debris is a viable reduction method and is more environmentally friendly.  
In some locations the mulch will be a desirable product because of shallow topsoil conditions.  In other 
locations it may become a landfill product. 
 
Grinding and chipping woody debris reduces the large amounts of tree blow-down.  Chipping operations 
are suitable in urban areas where streets are narrow or in groves of trees where it is cheaper to reduce the 
woody vegetation to mulch than to move it to a central grinding site and then returning it to the affected 
area.  This reduces the costs associated with double handling. 
 
There are numerous makes and models of grinders and chippers on the market.  When contracting, the 
most important item to specify is the size of the mulch.  If the grinding operation is strictly for volume 
reduction, size is not important.  However, mulch to be used for agricultural purposes must be of a certain 
size and be virtually free of paper, plastic, dirt, etc. 
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Volume Reduction by Recycling 
 
Recycling reduces mixed debris volume before it is hauled to a landfill.  Recycling is attractive because 
there may be an economic value to the recovered material if it can be sorted and sold.  Metals, wood, and 
soils are prime candidates for recycling.  The major drawback is the potential environmental impact of the 
recycling operation.  In areas where there is a large usage of chemical agricultural fertilizer, the recovered 
soil may be too contaminated for use on residential or existing agricultural land. 
 
Hurricanes may present opportunities to contract out large-scale recycling operations and to achieve an 
economic return from some of the prime contractors who exercise their initiative to segregate and recycle 
debris as it arrives at the staging and reduction sites.  Recycling has significant drawbacks if contracts are 
not properly written and closely monitored. 
 
Specialized contractors should be available to bid on disposal of debris by recycling, if it is well sorted.  
Contracts and monitoring procedures should be developed to ensure that the recyclers comply with local, 
State, and Federal environmental regulations. 
 
Recycling should be considered early in the debris removal and disposal operation because it may present 
an opportunity to reduce the overall cost of the operation.  The following materials are suitable for 
recycling. 
 
• Metals:  Hurricanes and tornadoes may cause extensive damage to mobile homes, sun porches, and 

green houses.  Most of the metals are non-ferrous and suitable for recycling.  Trailer frames and other 
ferrous metals are also suitable for recycling. Metals can be separated using an electromagnet.  Metals 
that have been processed for recycling can be sold to metal recycling firms. 

• Soil:  Cleanup operations using large pieces of equipment pick up large amounts of soil.  The soil is 
transported to the staging and reduction sites where it is combined with other organic materials that 
will decompose over time.  Large amounts of soil can be recovered if the material is put through some 
type of screen or shaker system.  This procedure can produce significant amounts of soil that can 
either be sold or recycled back into the agricultural community.  This soil could also be used at 
landfills for cover.  It is more expensive to transport and pay tipping fees at local landfills than to sort 
out the heavy dirt before moving the material.  Monitoring and testing of the soil may be necessary to 
ensure that it is not contaminated with chemicals. 

• Wood:  Woody debris can be either ground or chipped into mulch.  (See Volume Reduction by 
Grinding and Chipping) 

• Construction Material:  Concrete block and other building materials can be ground and used for 
other purposes if there is a ready market.  Construction materials and wood can also be shred to 
reduce volume.  This construction material could also be used at landfills for cover. 

 
Residue Material 
 
Residue material that cannot be recycled, such as cloth, rugs, and trash, can be sent to a landfill for final 
disposal. 
 



H-GAC Regional Storm Debris Management Assessment 

 
 

Page 34 

I. Debris Removal and Disposal Contracting Procedures 

When communities do not comply with proper contracting procedures or enter into inappropriate 
contracts, severe financial consequences may result.  Communities may be obligated to pay a contractor 
for work that was not intended to be performed but that may have inadvertently become part of the 
contract. 

The period of performance may become excessive such that the work is not completed in a timely manner 
to meet the needs of the community.  Lawsuits may result by the community (residents), the contractor, or 
both.  If there is a Presidential declaration the community may not be reimbursed for all costs incurred, 
even if payment must be made to the contractor or there may be delays in funding pending the results of 
audits, collection of documentation, justification of costs, etc. 

Contracting for labor and equipment may be necessary if the magnitude of the emergency debris 
operation is beyond the capabilities of local force account resources, State resources, mutual aid 
agreements, and volunteer labor and equipment.   

Debris management planning efforts are not an eligible cost for FEMA in that they are performed prior to 
the disaster event. 
 
The following are general requirements to be carefully considered and included in debris-related bid 
documents and final contracts: 
 
• Use competitive bidding.  Identify criteria for the work, including criteria for responding – time, 

scope of response, and how long between award and time to mobilize. 

• The scope of work must be well defined and each intended task specifically addressed.  It must be 
comprehensive, but concise and without specific language for each task, the contractor may perform 
work that was not originally intended, or fail to perform work that must be redefined often at 
additional cost.  Example Contract Scopes of Work are at TAB G. 

• For Presidentially declared disasters, eligible work must be clearly defined. 

Documentation is a critical component in supporting contractor invoices and in justifying FEMA 
reimbursement.  Records should be auditable.  Lack of proper documentation can jeopardize or delay 
FEMA funding.  Include a termination for convenience clause – this will provide the community the 
option to cancel the contract for any reason.   

Define a reasonable period of performance.  Determine when the work needs to be complete – otherwise, 
the work may not be performed in a timely manner to meet the needs of the community.  Include penalties 
if the work is not completed within the specified period of performance. Base the contract on an estimate 
of debris as prepared by the community staff.  Do not rely on contractor estimates. Communities should: 
 
• Ensure the process is fully documented, including bid advertisement, responses, contract award, etc., 

when FEMA funding is involved or expected.   

• Ensure the costs are reasonable, and include a justification of costs.  FEMA will only reimburse for 
reasonable costs.   

• Ensure the activities are well-monitored and the process of monitoring is documented.   

• Ensure that all activities included in the contract are required for debris removal and are eligible for 
reimbursement. 
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• Ensure that load tickets (Figure 1) are used to document the volume of debris transported by both 
contractor and force account vehicles.   

 
J. Load Ticket Disposition 
 
The Project Team recommends that each city that plans to use contractors to remove and dispose of debris 
develop their own debris Load Tickets.   
 
The Load Ticket is a 5-part form (Figure 1).  The following is the disposition of each ticket part: 
 
• Part 1 – (White) Load Site Monitor (Turned in daily to the Debris Management Center) 

• Part 2 – (Green) Disposal Site Monitor (Turned in daily to the Debris Management Center) 

• Part 3 – (Canary) Driver or Contractor’s on-site representative (Contractors Copy) 

• Part 4 – (Pink) Driver or Contractor’s on-site representative (Contractor Copy) 

• Part 5 – (Gold) Driver or Contractor’s on-site representative (Driver/Subcontractor Copy) 
 
The Load Site Monitor will fill out all items in Section 1 of the Load Ticket.  The Load Site Monitor will 
retain Part 1 (White Copy).  The remaining copies (4) will be given to the truck driver.  At the disposal 
site the truck driver will give all 4 copies to the Disposal Site Monitor.  The Disposal Site Monitor will 
complete Section 2 of the Load Ticket and retain Part 2 (Green).  Parts 3, 4, and 5 will be given either to 
the contractor’s on-site representative or to the truck driver.   
 
The Contractor will be paid based on the number of cubic yards of eligible debris hauled per truckload.  
Payment for hauling debris will only be approved upon presentation of Part 4 (Pink) with the Contractor’s 
invoice. 
 
K. Debris Field Monitoring Responsibilities 
 
The Project Team recommends that all cities should use force account employees as debris monitors to 
account for all contractor debris removal and disposal operations.  It is critical that the monitors be trained 
prior to a debris-generating event.  The size of the monitoring staff will depend on the operation.  The 
most efficient method is to have debris pickup site monitors placed at strategic locations to monitor debris 
pickup from several sites.  These locations must be coordinated daily with the contractor to ensure that all 
trucks hauling debris pass the monitors position to obtain a valid load ticket.  A disposal site monitor must 
be placed at every temporary or permanent disposal site to verify quantities of debris being deposited at 
the site. 
 
Staffing may be provided by local force account labor or temporary hires. Reimbursement for use of force 
account personnel will be limited to overtime hours.  Therefore, it may be advantageous to hire an 
independent contractor not associated with the debris removal and disposal contractor.  Engineering firms 
usually have staff with construction experience that could provide the monitoring functions (these do not 
need to be professional engineers). 
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It is the primary responsibility of the city to independently monitor all debris activities, whether 
performed by their own force account labor or contract.  City monitors are responsible for observing and 
documenting the work being done at two locations, point of collection and point of disposal (temporary 
site and/or landfill).  They should observe operations to ensure ineligible debris is not picked up.  
Monitors should have a good understanding of eligible debris (especially from private property) and any 
time limits imposed on pickup of specific types of debris.  Examples include sweeping areas for 
abandoned cars and white goods, cleaning up illegal dump sites, removing cut trees from subdivisions 
under development, and removing/cutting trees from the right-of-way in rural areas. 

Figure 1 Example Load Ticket 

EXAMPLE 
LOAD TICKET 

Section 1 
Ticket Number:                                                      000001 
Prime Contractor: 
Sub-Contractor: 
Date:                                              Departure Time: 
Driver’s Name: 
 
Truck License Number: 
Measured Inside Bed Capacity (cu yds): 
 
Debris Pickup Site Location: (must be a street address or intersection) 
 
Debris Type: (check one) 
 
                        Vegetation                                              C&D 
 
                         Mixed                                                   Other 

Loading Site Monitor: 
Print Name 
Signature 
Remarks: 
 
Section 2 
Debris Disposal Site Location: 
 
Arrival Time: 
Estimated Debris Quantity (cu yds) 
 
Disposal Site Monitor: 
Print Name 
Signature 
White – Load Site Monitor       Green – Disposal Site Monitor      
Canary, Pink, Gold – On site Contractor’s Representative or Driver 
Remarks: 
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VI. WHAT DO WE DO NOW? 
 
A. General 
 
The Project Team has developed the following recommendations based on provided documents, 
questionnaires, and the on-site interviews.  The first set of recommendations pertains to landfill site 
availability, financial impact from disposal costs, and landfill agreements and contracts.   
 
The second set of recommendations is arranged according to the major elements of a Debris Management 
Plan - Organization and Coordination, Resources, Training, and Technology.  Specific examples or 
references necessary to comply with the recommendations are identified at the end of each 
recommendation. 
 
B. Landfill Site Availability, Financial Impact from Disposal Costs, and Landfill Agreements and 
Contracts Recommendations 
 
The following recommendations are provided to assist H-GAC member counties and cities in addressing 
potential problems with landfill site availability, financial impacts, and the need for current landfill 
agreements and contracts. 
 
1. H-GAC, local governments, and private disposal companies should recognize that there is a need to 

increase the disposal capacity within the H-GAC region.  These entities should coordinate efforts to 
increase the disposal capacity within the region. 

2. H-GAC, local governments, and private disposal companies should also develop and implement 
plans and practices that would direct as much storm debris as practicable from being landfilled.  
Waste minimization activities should include but not be limited to mulching/composting, recycling, 
and burning. 

3. All local governments should take steps to minimize the financial impact for disposal costs due to a 
future storm event.  These steps should include procuring pre-positioned disposal contracts, building 
levels of reserve funding, and dedicating reserve funds in enterprise funds. 

4. Local governments in rural areas should better plan for the potential impact that would occur related 
to potential disposal costs.  This could be accomplished through the procurement of pre-positioned 
hauling and disposal contracts.   

5. Rural communities need guidance focused on the rural aspects of how to plan for a storm debris 
event, which can be very different from how a more urban area would manage a storm debris event.  
For example, the process in which material is collected, transferred, and disposed of in rural areas is 
very different compared to urban areas. 

 
C. Debris Management Plan Development Recommendations 
 
Table 18 (page 40) is a Debris Management Plan Format that may assist in the updating or development 
of a coordinated Debris Management Plan.  Detailed Debris Management Plan Development Guidance is 
at TAB F.  Figure 2 (page 41) is a typical organization chart that identifies the various operating elements 
of a Debris Management Center. 
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Table 17 contains detailed recommendations to assist H-GAC member counties and cities to either update 
or develop a coordinated Debris Management Plan as an Appendix to Annex K (Public Works and 
Engineering).   
 

Table 17: Debris Management Plan Development Recommendations 
 

Organization and Coordination Recommendations References 
1. Develop a coordinated Debris Management Plan as a separate 

Appendix to existing Annex K. 
• TAB F Debris Management 

Plan Development Guidance 
• FEMA 325, Debris Management 

Guide  
(www.fema.gov/rrr/pa/dmgtoc.shtm)

2. Designate a single point of contact “Debris Manager” to: 
• Provide a single voice on all debris matters; 
• Serve as a single point of contact with all supporting 

Federal, State, County/Municipal, and contractor response 
and recovery organizations; 

• Supervise the Debris Management Center; and 
• Provide information to all levels of government based on 

sound and proven debris management practices and 
procedures. 

• Figure 2 on page 41 

3. Create a Debris Management Center (DMC) located 
outside of the Emergency Operations Center (EOC). 

• Figure 2 on page 41 

4. Staff the DMC with representatives from appropriate 
departments to provide oversight and coordination of 
debris clearing, removal, and disposal operations.   

• FEMA 325, Debris Management 
Guide 

5. Assign a Public Information Officer (PIO) to the Debris 
Management Center staff to insure that the local citizens and 
other agencies are kept apprised of ongoing and planned 
debris removal and disposal operations. 

• FEMA 325, Debris Management 
Guide 

6. Develop emergency response priorities based on the 
recommendations of the Debris Manager. 

• FEMA 325, Debris Management 
Guide 

8. Develop Standing Operating Procedures for each department 
that has a debris removal and disposal mission.  Identify how 
personnel and equipment will be notified, staged, and 
deployed. 

• Local Plans 

9. Develop Mutual Aid Agreements. • TAB H 
10. Develop maps and lists that identify Federal Aid Roads within 

the county or city limits. 
• TAB I 

11. Develop Rights-of-Entry Permit forms. • TAB J 
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Table 17 (Continued): Debris Management Plan Development Recommendations 
 

Resource Recommendations References 
1. Identify positions, personnel, and equipment to operate a Debris 

Management Center. 
• Figure 2 on page 41 

2. Develop the debris removal and disposal contract scope of work portion 
of a request for proposal for pre-positioned debris removal and disposal 
contracts.  These will be stand-by contracts to be activated if the debris-
generating event exceeds local resources. 

• TAB G 

3. Conduct preliminary baseline studies and develop sketches of 
potential site layouts for existing and potential temporary debris 
management sites. 

• TAB E 

4. Identify local debris removal and disposal contractors.   
The Society of Military Engineers Operation Fast Start Disaster 

Preparedness Plan has a listing of local contractors 

• Peter L. Borsack, 
Cobb, Fendley & 
Associates 5300 
Hollister, Suite 400 
Houston, TX 77040 

5. Develop provisions to create a Field Monitoring Section within the 
Debris Management Center.  The purpose of this element is to oversee 
all contractor operations and to provide on-site monitors.  The Field 
Monitoring Section leader should have an understanding of FEMA 
contracting and monitoring requirements.  The personnel assigned to do 
the actual monitoring should be provided by other designated 
departments based on availability.  Code enforcement personnel could be 
used to develop a core cadre supplemented by temporary hires based on 
the magnitude of the disaster. 

• Figure 2 on Page 41 

6. The Field Monitoring Section will need to field three different 
monitoring teams.  Each team will require training, communications, and 
transportation. 
• Roving Monitors:  Responsible for a given debris zone.  Act as the 

“eyes and ears” in the field for the Debris Manager.  Resolve 
problems at loading sites and/or disposal sites between site monitors 
and contractors.  Prepare daily reports supplemented by photographs 
of questionable operations. 

• Loading Site Monitors:  Responsible for initiating all load tickets 
that verify that eligible debris is being loaded.  Loading site monitors 
should be located at a “choke point” to reduce the number of 
monitors required. 

• Disposal Site Monitors:  Responsible for estimating the quantity of 
debris delivered to either the temporary debris management sites or 
landfills, in cubic yards. 

• Figure 2 on page 41 
• TAB K 

7. Develop a list of available debris clearance and disposal equipment 
assets. 

• Update Current 
Equipment Lists 

8. Develop a list of available temporary debris management sites to include 
site sketches and location maps. 

• TAB E 



H-GAC Regional Storm Debris Management Assessment 

 
 

Page 40 

Table 17 (Continued): Debris Management Plan Development Recommendations 
 

Training Recommendations References 
The Project Team recommends that training workshops be developed and 
presented throughout the H-GAC region.  Preparedness for effective disaster 
response will require training in FEMA procedures, organizational structure, 
financial planning, and documentation.   

• TAB K 

Technology Recommendations References 
The Project Team recommends the development of a GIS-based Debris 
Management Application capable of forecasting and estimating debris 
quantities and tracking debris removal activities for those communities that 
have existing parcel data bases available.  The Debris Management 
application should be developed using Visual Basic and ESRI’s MapObjects 
software, or an equivalent platform that is compatible with local systems.  
This is an area that H-GAC resources may be available to coordinate the 
development of a regional GIS system that would be available to all H-GAC 
members. 

• Contact Mr. Chris 
Buckner, City of 
Houston Public 
Works and 
Engineering, 
713-374-2800 or 

• Mr. Daniel Gutierrez, 
Department of Solid 
Waste Management, 
713-837-9214 if 
interested in a 
demonstration. 

The City of Houston has a Debris Management Application that is GIS based 
and able to forecast debris quantities before an event, estimate quantities 
after an event and track at street level debris removal operations.  The 
application should be designed to be distributed and installed on many 
different machines for use by various counties and cities within the H-GAC 
region.  In this regard, the following recommendations are provided: 

• TAB M 
• H-GAC GIS 

Coordinator 
• Debris Management 

Consultant 

1. When the data acquisition process begins for the software application, it 
would be beneficial to have one contact person from H-GAC to assist in 
obtaining the GIS data from the various counties or cities. 

• H-GAC GIS 
Coordinator 

• Debris Management 
Consultant 

2. Several county or city employees should be selected to be responsible for 
implementing the software system during an event.  These employees 
would receive hands-on training with the Debris Management GIS 
Application, provide comments on the beta version of the application, 
run the system for forecasting during the planning process, and actually 
run the application during an event. 

• H-GAC GIS 
Coordinator 

• Debris Management 
Consultant 

3. Develop or procure a routable network capability for integration into the 
Debris Management GIS Application. 

• H-GAC GIS 
Coordinator 

• Debris Management 
Consultant 

4. Establish security procedures that allow integration of other datasets for 
accurate prediction of debris quantities and seamless management of 
debris response efforts. 

• H-GAC GIS 
Coordinator 

• Debris Management 
Consultant 
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E. Debris Management Plan Format 
 
The Project Team recommends that the Debris Management Plan format shown in Table 18 be used in the 
development of a Coordinated Debris Management Plan Appendix to Annex K.  County or local 
emergency managers should be responsible for developing a debris management plan tailored to potential 
disasters.  External participation should be encouraged during the development of the plan.   
 
Some of the advantages of decentralizing the planning process are: 
• Diversity of strategy innovations will be increased, therefore enriching the plan; 
• The planning process will promote active cooperation of agencies and/or departments during a 

disaster; 
• Points of view will be based on local experience, capabilities, and limitations; and 
• The planning process will promote information transfer between students resulting in closer 

cooperation. 
 

Table 18: Debris Management Plan Format 

Mission Identify how debris management activities will be facilitated and 
coordinated.  Include local situations and assumptions. 

Organization Define who has the overall responsibility for managing the debris removal 
and disposal operations and supporting agencies/staff. 

Concept of Operations 

Detail how the responsible agency/designated individual will manage and 
coordinate the debris removal and disposal operation.  Include the following: 
• Contracts and cooperative agreements 
• Temporary and permanent site selection criteria 
• Debris removal priorities 
• Debris classification 

Responsibilities 

Specify responsibilities for each department involved with debris removal 
and disposal operations. 
• Environmental Quality 
• Emergency Services  
• Forestry/Natural Resources, 
• Public Works 
• Solid Waste Management 
• Parks and Recreation 

Appendices 

• Debris Classification 
• Location and Status of Temporary Storage Sites 
• Locations and Status of Landfills 
• Maps Showing Locations of Removal Sectors and Sites 
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Figure 2: Typical Debris Management Center Organization 
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VII. WHERE DO WE GO FROM HERE? 
 
A. General 
 
This report has identified the need for H-GAC member counties and cities to either update or develop 
coordinated Debris Management Plans.  H-GAC and the Project Team are prepared to assist in this 
endeavor as necessary to ensure that the region is prepared to respond to future major debris-generating 
events. 
 
B. Proposed H-GAC Actions 
 
1. Coordinate a meeting between the 13-County Emergency Management Coordinators and the Project 

Team to answer any question pertaining to the findings and recommendations contained in this report. 

2. Coordinate the presentation of the following Debris Management Workshops (TAB K): 

• FEMA Public Assistance Program Overview Workshop (8 hrs) 
• Debris Management Plan Development Workshop (3 days) 
• Debris Contract Monitoring Workshops (8 hrs) 
• Financial Workshop (8 hrs) 

 
3. Coordinate with the City of Houston for a demonstration of their GIS based Debris Management 

application.  This application allows the city to estimate debris quantities generated either before or 
after a hurricane.  Cleanup operations can also be tracked at street level to monitor debris contractor 
operations.  PowerPoint slides showing the features of the GIS based Debris Management 
applications are at TAB M. 

 
C. Proposed County or City Contracting Options  
 
1. Counties or cities that desire to have pre-positioned debris removal and disposal contracts in place 

may use the sample scopes of work at TAB G to develop competitive bid packages.  These samples 
are taken from several existing contracts and meet current requirements identified by the Federal 
Acquisition Regulation. 

 
2. Counties or cities that desire to have a qualified consulting engineer firm assist in the development or 

review of a comprehensive Debris Management Plan may use the sample Request for Qualifications 
at TAB L to develop competitive bid packages. 
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VIII. DEBRIS MANAGEMENT TERMS 
 
Annex K – This is the title of the Public Works and Engineering annex that is normally part of an 
Emergency Response Plan. 

Burning – Reduction of woody debris by controlled burning.  Woody debris can be reduced in volume by 
approximately 95% through burning.  Air curtain burners are recommended because they can be operated 
in a manner to comply with clean-air standards. 

Chipping or Mulching - Reducing wood-related material by mechanical means into smaller pieces to be 
used as mulch or fuel.  Woody debris can be reduced in volume by approximately 75%, based on data 
obtained during reduction operations.  The terms “chipping” and “mulching” are often used 
interchangeably. 

Debris - Scattered items and materials that were broken, destroyed, or displaced by a natural disaster.  
Examples include trees, construction and demolition material, or personal property. 

Debris Clearance - Clearing major road arteries by pushing debris to the roadside to accommodate 
emergency traffic. 

Debris Management Site - A location where debris is temporarily stored until it is sorted, processed, and 
reduced in volume and/or taken to a permanent landfill.  Similar to a Temporary Debris Storage and 
Reduction Site (TDSR). 

Debris Removal - Picking up debris and taking it to a temporary storage site or permanent landfill. 

Department of Public Works (DPW) - Department typically responsible for clearing debris from the 
roads and rights-of-way. 

Department of Solid Waste Management (SWM) - Department typically responsible for managing and 
overseeing the collection and disposal of garbage, trash, construction debris, and disaster-related debris. 

Federal Response Plan – A plan that describes the mechanism and structure by which the Federal 
Government mobilizes resources and conducts activities to address the consequences of any major 
disaster or emergency that overwhelms the capabilities of State and local governments. 

Final Debris Disposal - Placing mixed debris and/or residue from volume-reduction operations into an 
approved landfill. 

Force Account Labor - In this context, State, Tribal, or local government employees engaged in debris 
removal activities within their own jurisdiction. 

Garbage - Waste that is normally picked up by a designated department (such as the Department of Solid 
Waste Management, or a contractor).  Examples include food, plastics, wrapping, or paper. 

Hazardous Waste - Material and products from institutional, commercial, recreational, industrial and 
agricultural sources that contain certain chemicals with one or more of the following characteristics, as 
defined by the Environmental Protection Agency: 1) Toxic, 2) Flammable, 3) Corrosive; and/or 
4) Reactive. 
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Household Hazardous Waste (HHW) - Used or leftover contents of consumer products that contain 
chemicals with one or more of the following characteristics, as defined by the Environmental Protection 
Agency: 1) Toxic, 2) Flammable, 3) Corrosive and/or 4) Reactive.  Examples of household hazardous 
waste include small quantities of normal household cleaning and maintenance products, latex and oil 
based paint, cleaning solvents, gasoline, oils, swimming pool chemicals, pesticides, and propane gas 
cylinders. 

Hot Spots - Illegal dumpsites that may pose health and safety threats. 

Monitoring - Actions taken to ensure that a contractor complies with the contracted scope of work. 

Mutual Aid Agreement – In this context, a written understanding between communities or between 
States delineating the process of providing assistance during a disaster or emergency.  (See Response and 
Recovery Directorate Policy Number 9523.6, “Mutual Aid Agreements for Public Assistance”, dated 
August 17, 1999). 

Recycling - The recovery and reuse of metals, soils, and construction materials that may have a residual 
monetary value. 

Rights-of-Way - The portions of land over which facilities, such as highways, railroads, or power lines 
are built.  Includes land on both sides of the highway up to the private property line. 

Scale/Weigh Station - A scale used to weigh trucks as they enter and leave a landfill.  The difference in 
weight determines the tonnage dumped and a tipping fee may be charged accordingly.  Also may be used 
to determine the quantity of debris picked-up and hauled. 

Sweeps - The number of times a contractor passes through a community to collect all disaster-related 
debris from the rights-of-way.  Usually limited to three passes through the community. 

Temporary Debris Storage and Reduction (TDSR) Site – See Debris Management Site. 

Tipping Fee - A fee based on weight or volume of debris dumped that is charged by landfills or other 
waste management facilities to cover their operating and maintenance costs.  The fee also may include 
amounts to cover the cost of closing the current facility and/or opening a new facility. 

Trash - Non-disaster related yard waste, white goods, or household furnishings placed on the curbside for 
pickup by local solid waste management personnel.  Not synonymous with garbage. 

U.S. Army Corps of Engineers (USACE) - The primary missions of the USACE are the design and 
management of construction projects for the Army and Air Force, and to oversee various flood control 
and navigation projects.  The USACE may be tasked by FEMA to direct various aspects of debris 
operations when direct Federal assistance, issued through a mission assignment, is needed. 

Volume-Reduction Operations - Any of several processes used to reduce the volume of debris brought 
to a temporary debris storage and reduction site.  It includes chipping and mulching of woody debris, 
shredding and baling of metals, air curtain burning, etc. 

White Goods - Household appliances. 



BRAZORIA COUNTY

MATAGORDA COUNTY

CHAMBERS COUNTY

GALVESTON COUNTY

HARRIS COUNTY

LIBERTY COUNTY

WHARTON COUNTY

FORT BEND COUNTY

COLORADO COUNTY

WALKER COUNTY

MONTGOMERY COUNTY

AUSTIN COUNTY

WALLER COUNTY

H-GAC Regional Storm Debris Zones

0 25 50 75 10012.5
Miles

±
Legend

Upland Counties
Inland Counties
Coastal Counties

H-GAC's Solid Waste Management Program, 2003



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TAB A 
 

COUNTYWIDE STORM DEBRIS  
MANAGEMENT ASSESSMENT MEETING FAX 

 



H-GAC Regional Storm Debris Management Assessment 

 
 

 
COUNTYWIDE STORM DEBRIS MANAGEMENT ASSESSMENT MEETING 

 
 
Responding to an increased awareness nationwide regarding disaster preparedness and local 
experiences following Tropical Storm Allison, the Houston-Galveston Area Council (H-GAC) is 
evaluating the adequacy of storm preparedness within the region’s 13 counties.  H-GAC has 
contracted with Dewberry & Davis LLC and Reed, Stowe & Yanke LLC to perform an 
assessment of the region’s ability to respond to the storm debris that would be generated by a 
natural disaster, such as a hurricane, tornado, or flood.  A meeting will be held in your County to 
provide an opportunity for the project team to learn about your jurisdiction’s readiness and 
ability to respond to an event.  

 
WHAT IS THE PURPOSE OF THE MEETING? 

 
The meeting will provide the project team with an opportunity to inventory the existing storm 
debris management plans within each County through interviews with the emergency responders.  
The project team members will be gathering information and obtaining clarification on existing 
debris management plans, procedures, mutual aid agreements, and contracts or contracting 
mechanisms.  The information gathered through the interviews will be compiled into a needs 
assessment that evaluates the adequacy of the region’s debris management plans and ability to 
respond, collect, stage, reduce, and dispose of storm-generated debris.  The final project will 
include recommendations to implement on both a regional and a County level. 

 
WHAT WILL THIS MEETING NOT ADDRESS? 

 
This meeting is not a general information sharing meeting or workshop about storm debris 
issues.  Additionally, other emergency management issues and plans will not be discussed (i.e. 
terrorism).  The purpose of the meeting is to specifically gather information about the County’s 
and city’s storm debris management plans and preparedness. 

 
WHO SHOULD ATTEND? 

 
The project team will need to understand how the various departments plan to implement their 
disaster debris management responsibilities under their existing plan.  Therefore, city and County 
emergency responders should attend the meeting.  This includes: 
• Public Works Director/Assistant Director 
• Parks Director/Assistant Director 
• Solid Waste Management Director/Assistant Director 
• Other representatives from city/County with debris removal responsibilities 

 

Page A-1 
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DO I NEED TO RSVP THAT I WILL ATTEND THE MEETING? 
 
Yes, please contact Ms. Keeling to confirm your attendance at the meeting. 
Ms. Kristin Keeling at (512) 450-0991, or e-mail: kkeeling@rsyllc.com 

 
WHAT INFORMATION DOES THE PROJECT TEAM NEED? 

 
Please provide a copy of relevant documents to Ms. Kristin Keeling by Wednesday, 
September 18th   at Reed, Stowe & Yanke LLC 5806 Mesa Drive, Suite 310 Austin, Texas 
78731 Attn: Ms. Kristin Keeling 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TAB B 
 

H-GAC INVENTORY QUESTIONS 
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H-GAC Storm Debris Management Assessment Meeting 
Inventory Questions 

 
 

Inventory and Existing Plan Evaluations:  The Dewberry team will field at least two, two-person teams to meet 
with representatives of each of the 13 participating counties to gather information and obtain clarification on: 

• Existing solid waste practices; 

• Existing emergency management and debris management plans, procedure, mutual aid agreements, and 
contracts or contracting mechanisms; 

• Public Works/ Solid Waste equipment and resources available to respond to disaster events; 

• GIS platforms, software, and available databases (See Attachment 1); and 

• Plans and procedures for dealing with the federal disaster assistance program and private insurers. 
 
 
County or City Name: _________________________________________________ 
 
Point of Contact: 
Name   _________________________________________________________________ 
Department _________________________________________________________________ 
Address   _________________________________________________________________ 

_________________________________________________________________ 
Phone #  _________________________________________________________________ 
 
 
Point of Contact: 
Name   _________________________________________________________________ 
Department _________________________________________________________________ 
Address   _________________________________________________________________ 

_________________________________________________________________ 
Phone #  ________________________________________________________________ 
 
I. Organization & Coordination 
 
1. Have you had a major debris-generating event in the past 4 years?  (If yes, when, what type and quantity of 
 debris removed and where disposed? {private or municipal landfill}) 
_____________________________________________________________________________________________ 
 
2. Do you have a coordinated Debris Management Plan? (If yes – please provide a copy.) 
_____________________________________________________________________________________________ 
 
3. Do you have a single person designated as the Debris Manager?  (If yes - who?) 
_____________________________________________________________________________________________ 
 
4. Do you have a location that would function as a Debris Management Center? (A debris management center 
 is where all departments with debris missions would coordinate the entire cleanup operation.) 
_____________________________________________________________________________________________ 

 
5. Have specific key personnel been identified at each department with a support or primary debris mission? 
 (If yes – please provide their names and positions.) 
_____________________________________________________________________________________________ 

Page B-1 
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6. Do you have a Public Information Officer as part of the Debris Management organization?  (If yes – please 
 provide their name and phone number.) 
_____________________________________________________________________________________________ 
 
7. Do you have current Standard Operating Procedures that define debris clearance, removal, and disposal 
 actions to include personnel and equipment?  (If yes – please provide a copy.) 
_____________________________________________________________________________________________ 
 
8. Do you have current standby contracts with local contractors to perform debris clearing, removal, and 
 disposal missions?  (If yes – please provide the name, point of contact, and a copy of the contract.). 
_____________________________________________________________________________________________ 
 
9. Do you have current standby contracts with regional or national contractors to perform debris removal and 
 disposal missions? (If yes – please provide the name, point of contact, and a copy of the contract.). 
_____________________________________________________________________________________________ 
 
10. Do you plan to use your current garbage haulers to remove and dispose of debris?  (If yes -why?) (Please 
 provide a copy of the contract) 
_____________________________________________________________________________________________ 
 
11. Do you have temporary debris management sites identified?  (If yes - how many, size and location) 
_____________________________________________________________________________________________ 
 
12. Do you have municipal or privately owned landfills?  (Please provide the location(s), cost of tipping fees, 
 type of landfill, etc)   
_____________________________________________________________________________________________ 
 
13. What is the existing availability and suitability of this landfill to accept debris that would be generated from 
 a storm event? 
_____________________________________________________________________________________________ 
 
14. Have you conducted baseline studies on the proposed temporary debris management sites?  Have you 
 developed site sketches of potential layout? (If yes – please provide a copy) 
_____________________________________________________________________________________________ 
 
15. Do you have mutual aid agreements with other cities or counties with respect to debris clearing, removal 
 and disposal operations?   (If yes – please provide name, point of contact, and a copy of the agreement.)  
_____________________________________________________________________________________________ 
 
16. Have you identified roving, loading site, and disposal site contract monitors? 

• Roving Monitors:  Responsible for a given debris zone.  Act as the “eyes and ears” in the field for the 
City Debris Manager.  Resolve problems at loading sites and/or disposal sites between site monitors 
and contractors.  Prepare daily reports supplemented by photographs of questionable operations. 

• Loading Site Monitors:  Responsible for initiating all load tickets that verify that eligible debris is 
being loaded.  Loading site monitors should be located at a “choke point” to reduce the number of 
monitors required. 

• Disposal Site Monitors:  Responsible for estimating the quantity of debris delivered to either the 
temporary debris management sites or landfills, in cubic yards. 

_____________________________________________________________________________________________ 
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17. Do you have a list or map that identifies Federal Aid Roads?  (If yes – please provide a copy of list and/or 
 map) 
_____________________________________________________________________________________________ 
 
18. Do you have the County/City divided into identifiable debris management zones? (If yes – please provide a 
 map of zones.) 
_____________________________________________________________________________________________ 
 
II. Resources 
 
1. What equipment do you have for debris clearance, removal and disposal operations?  (Please provide a list 
 of all available equipment to include – number of trucks and capacity in cubic yards, number of front 
 loaders and size, number of chainsaws, number of backhoes, number of graders or trucks with plows to 
 push debris from rights-of-way.) 
 
 
2. Do you have preprinted debris load tickets? (If yes – please provide a copy.) 
 
 
3. Do you have preprinted Right of Entry/Hold Harmless Agreements? (If yes – please provide a copy.) 
 
 
4. Do you have an organization chart? (If yes – please provide a copy.) 
_____________________________________________________________________________________________ 
 
III. Technology 
 
IV. Do you have Geographic Information System (GIS) capabilities?  If yes, then give them the GIS 

Questionnaire (Attachment 1) to be complete.  
 
IV. Training 
 
1. Have you or your staff received any of the following training?  

• Debris Contract Monitoring Workshop: This training will be developed and presented to selected City 
department personnel identified to monitor debris removal and disposal contractors.  The purpose of 
the training will be to ensure that contractors hired to provide debris-clearing, removal, and disposal 
operations following a major disaster are properly monitored to ensure compliance with the contract 
documentation and to meet Federal guidelines for possible reimbursement.  Training should take 
approximately 8 hours and class size should be limited to 30 students.   

• FEMA Documentation Workshop: This training will be developed and presented to selected City 
department financial resource personnel responsible for the collection and documentation of force 
account labor and equipment usage following a major debris generating event.  The purpose of the 
training will be to ensure that students are knowledgeable on FEMA eligibility requirements and how 
to properly document and complete FEMA forms to ensure compliance with the Federal guidelines for 
possible reimbursement.  Emphasis will be placed on eligibility and backup documentation needed to 
develop Project Worksheets.  Training should take approximately 8 hours and class size should be 
limited to 15 to 20 students.   

____________________________________________________________________________________________ 
 
2. Would you or your staff participate in these workshops if offered in the near future? 
_____________________________________________________________________________________________ 
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3. Where should the training take place; who should attend, and who should sponsor? 
• County sponsor ______ 
• HGAC sponsor _______ 

____________________________________________________________________________________________ 
 

Page B-4 



H-GAC Regional Storm Debris Management Assessment 

 
 

 
Attachment 1 

Geographic Information System (GIS) Questionnaire 
 
 
The following information is required for Dewberry to determine what actions will be required to develop the GIS 
Debris Management Application.   
 
 
1. What is the availability of a GIS database and county parcel maps maintained by the Property Appraiser’s 

Office? 
_____________________________________________________________________________________________ 
 
2. Do you have demographic information to determine the number of single-family homes and mobile homes 

within the county? 
_____________________________________________________________________________________________ 
 
3. Do you have copies of digital maps depicting the county road network, parcel data, locations of critical 

facilities, etc?  
_____________________________________________________________________________________________ 
 
4. What (Metadata) information about the GIS data such as the projection, datum, source, process of capture, etc. 

do you have available? 
_____________________________________________________________________________________________ 
 
5. What is the GIS software package used? 
_____________________________________________________________________________________________ 
 
6. Do you have Oracle and/or Oracle Spatial? 
_____________________________________________________________________________________________ 
 
7. What is the projection and datum of the data? 
_____________________________________________________________________________________________ 
 
8. Is there a data catalog? If so, provide. 
____________________________________________________________________________________________ 
 
9. Does the data catalog contain source and accuracy information? Is the data tiled or are there countywide 

coverages available?  
_____________________________________________________________________________________________ 
 
10. Where and how are the GIS data stored?  
_____________________________________________________________________________________________ 
 
11. What is the update frequency of the GIS files?  
_____________________________________________________________________________________________ 
 
12. Is there a parcel GIS file? If so, provide. 
_____________________________________________________________________________________________ 
 
13. What database do you use to store parcel information?  
_____________________________________________________________________________________________ 
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14. Is there a way to separate out single family homes from business, mobile homes, and condos in the parcel GIS 

file? 
_____________________________________________________________________________________________ 
 
15. Does a critical facility file exist? If so, provide. 
_____________________________________________________________________________________________ 
 
16. Is it up-to-date with accurate locations? 
_____________________________________________________________________________________________ 
 
17. Are the locations of the landfills mapped? 
_____________________________________________________________________________________________ 
 
18. Is there countywide road coverage with annotation road names? 
_____________________________________________________________________________________________ 
 
19. Are there any web-based mapping capabilities? If so, describe. 
_____________________________________________________________________________________________ 
 
20. What is the web-based software? 
_____________________________________________________________________________________________ 
 
21. How do they plan to serve maps to the web? 
____________________________________________________________________________________________ 
 
22. Do you have SDE?  If so, provide. 
_____________________________________________________________________________________________ 
 
23. What is the implementation plan for SDE? 
_____________________________________________________________________________________________ 
 
24. If there is a map web-based application, what is the development environment? (Such as html, ASP, JAVA) 
_____________________________________________________________________________________________ 
 
25. What is the Intranet server running? (Apache, IIS) 
_____________________________________________________________________________________________ 
 
26. What is the operating system? (NT, Windows 2000 server, UNIX) 
_____________________________________________________________________________________________ 
 
Additional Remarks:  
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Annex K — Public Works & Engineering Review Comments 
 
Austin County - Annex K, Road & Bridge & Public Works. 

General:  This annex was prepared by the Austin County Office of Emergency Management.  It 
is well written and contains a Debris Management Appendix.   
 
The Debris Management Appendix provides general guidance on debris management 
responsibilities.  The Debris Estimating guidance is an excellent spread-sheet method to 
determine estimated quantities, debris removal time, volume reduction, and size of temporary 
debris management sites. 
 

City of Sealy, Austin County - Annex K, Public Works/Engineering, June 1997. 
General:  This annex was prepared by the City of Sealy Office of Emergency Management.  The 
plan provides very general guidance with respect to debris clearance and removal responsibilities.  
It should be revised to include a Coordinated Debris Management Plan as an appendix.   
 

Chambers County - Annex K, Public Works & Engineering. 
General:  This annex was prepared by the Chambers County Office of Emergency Management.  
It is well written and contains a Debris Management Appendix.  The Debris Management 
Appendix provides general guidance on debris management responsibilities.  It is well written 
and contains a Debris Management Appendix.  However, the Debris Management Appendix 
should be reviewed to be more specific in identifying responsible departments/personnel.  It 
needs to be more directive in nature.  Tabs A through E in the plan are excellent. 

 
City of Sugar Land, Fort Bend County – Annex K, Public Works & Engineering 

General:  This is a well written annex that contains both general and specific guidance with 
respect to debris management responsibilities and operations.  The Debris Management 
Appendix could be used as a model for other municipalities if desired.   
 

Galveston County - Debris Management Plan for Galveston County, May 1999 
General:  This plan provides general and detailed guidance that could be implemented by other 
counties and cities.   

 
City of Friendswood, Galveston County – Annex K, Public Works & Engineering 

General:  Appendix 2 to Annex K provides very general guidance with respect to debris 
clearance and removal responsibilities.  It should be revised to be more specific in identifying 
responsible departments/personnel.  It needs to be more directive in nature.  Taps A through E- 
Estimating Debris Quantity Worksheets are excellent. 

 
City of League City, Galveston County – Annex K, Public Works/Engineering 

General:  The annex provides very general guidance with respect to debris clearance and 
removal responsibilities.  It should be revised to include a Coordinated Debris Management Plan 
as an appendix.   
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City of Baytown, Harris County – Annex K, Baytown Emergency Management Public 
Works/Engineering 

General:  The annex provides very general guidance with respect to debris clearance and 
removal responsibilities.  It should be revised to include a Coordinated Debris Management Plan 
as an appendix.   
 

City of Pasadena, Harris County – Annex K, Public Works, Mar 98 
General:  The annex provides very general guidance with respect to debris clearance and 
removal responsibilities.  It should be revised to include a Coordinated Debris Management Plan 
as an appendix.   
 

City of Webster, Harris County – Annex K, Public Works 
General:  The annex provides very general guidance with respect to debris clearance and 
removal responsibilities.  It should be revised to include a Coordinated Debris Management Plan 
as an appendix.   
 

City of Jersey Village, Harris County – Annex K, Public Works/Engineering 
General:  The annex provides very general guidance with respect to debris clearance and 
removal responsibilities.  It should be revised to include a Coordinated Debris Management Plan 
as an appendix.   
 

City of Deer Park, Harris County – Annex K, Public Works 
General:  The annex provides very general guidance with respect to debris clearance and 
removal responsibilities.  It should be revised to include a Coordinated Debris Management Plan 
as an appendix.   

 
City of Liberty, Liberty County – Annex K, Public Works & Engineering 

General:  The annex provides very general guidance with respect to debris clearance and 
removal responsibilities.  It should be revised to include a Coordinated Debris Management Plan 
as an appendix.   
 

Matagorda County Annex K, Road & Bridge & Public Works, May 2002. 
General:  This annex was prepared by the Matagorda County Office of Emergency Management.  
It is well written, but only contains general information necessary to conduct debris management 
operations.  The Debris Management Appendix should be reviewed to be more specific in 
identifying responsible departments/personnel.  It needs to be more directive in nature.  Tabs A 
through E in the plan are excellent. 
 

City of Waller, Waller County – Annex K, Public Works 
General:  The annex provides very general guidance with respect to debris clearance and 
removal responsibilities.  A major update is recommended to include a Coordinated Debris 
Management Plan as an appendix.   
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