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Topics to be discussed: 

1) CO2e 

2) FHWA and Our Activities in 
Sustainability 

3) Recycling AND Preservation! 
4) Useful Resources 



Green House Gases? 
• Greenhouse gases have a warming effect by 

trapping heat in the atmosphere that would 
otherwise escape to space. 

• The 12/8/09 EPA endangerment finding covers 
emissions of:  
– Carbon Dioxide (CO2), 
– Methane (CH4),  
– Nitrous Oxide (N2O),  
– Hydrofluorocarbons (HFCs),  
– Perfluorocarbons (PFCs),  and 
– Sulfur Hexafluoride (SF6)  

• www.epa.gov/climatechange/endangerment.html 
• http://www.epa.gov/climatechange/endangerment/downloads/Endangerment%20TSD.pdf 
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Presenter
Presentation Notes
FHWA has Division Offices in every State, and they are supported by our HQ program offices, and our Resource Center.

We also have the Turner-Fairbanks Highway Research Center which conducts research to benefit our nation’s transportation system, and our Federal Lands Highway Division which is responsible for the design, construction, maintenance, and preservation of all roads and bridges on Federal lands (including our National Parks, National Forests, Indian Reservations, and more.)



FHWA Recycling/Reuse Contacts 
FHWA Resource Center 
  
 Steve Mueller 

Resource Center, Lakewood 
(720) 963-3213 
steve.mueller@dot.gov 
 
 

Mike Arasteh 
Resource Center, Baltimore  
(410) 962.0678  
Michael.Arasteh@dot.gov 
 
Joe Huerta 

Resource Center, Baltimore  
(410) 962-2298 
Joseph.Huerta@dot.gov 
 

 

FHWA Headquarters 
  
Lee Gallivan 
(317) 226-7493 
victor.gallivan@dot.gov 
 
Gina Ahlstrom 
(202) 366-4612 
Gina.Ahlstrom@dot.gov 

 



Early 1900’s  
 Drivers for Better Roads… 

• Farm to Market (Rural) 
– Unimproved road ~22¢/ton of freight/mile 
– Improved road ~12¢/ton of freight/mile  

45% savings! 
– Strain on a horse pulling a cart is 5x greater on 

unimproved surface versus a hardened 
 

• Horse Manure & Urine (Urban) 
– In NYC horses left behind 2.5 million lbs of 

manure and 60,000 gallons of urine each day! 
– Kansas City home of 1 horse/7.4 people, had a 

“rich equine flavor” 
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We’ve Come 
 a Long Way…..  

 



4 Million Miles of Roads 
600,000 Bridges 

Presenter
Presentation Notes
We have a vast transportation network spanning our country.

Highways are the clearly the backbone of the entire network.  There are nearly 4 million miles of roads in the United States, and almost 600,000 bridges.  If you think of our  total investment in all public roads, streets, and bridges . . .  It is a huge amount: over $2 trillion.  

Annual travel on these roads is estimated to be over 3 trillion vehicle miles per year.

The map on this slide shows only a small – but vital - portion of the entire network: the National Highway System.  These roads have been identified as being essential to the functioning of our nation.  Our country relies on these roads for both economic and national security purposes, and for many other purposes. 

46,610 miles of Interstate are shown in blue on this map.
The public invested more than $130 billion to construct the Interstate system alone.

We have a duty to preserve and properly maintain this entire system.



Statistics We Should Know: 
Federal  = 3% 
State   = 20% 
Local   = 77% 
 

2/3 are Paved (1/3 Unpaved) 
94% of Paved have an Asphalt Surface 

Presenter
Presentation Notes
We have a vast transportation network spanning our country.



INFRASTRUCTURE 

ECONOMIC TRANSACTIONS 

SOCIAL INTERACTIONS 

Roads, Bridges, Airports, Water Systems, Wastewater Systems, 
Gas, Electric, Telephones, Waterways, Coastal Facilities, Parks, Etc. 

Society Depends on  
Our Public Infrastructure 

Presenter
Presentation Notes
The Importance of Pavement Preservation:  Protecting / Enhancing American Lives, Mobility, and the Economy.

The public infrastructure is the critical to the functioning of American society.
Virtually all of our economic transactions and social interactions depend on this infrastructure.
Our nations highways and bridges are arguably the most critical part of the public infrastructure since they carry nearly 80% of the nations goods and the vast majority of the personal trips taken by our citizens on a daily basis.




FHWA’s “3 E’s” 
• ENGINEERING 

– Use Good Engineering Design to Assure  
 Long-Life Pavements. 

• ECONOMICS 
– Use Life-Cycle Cost Analysis for Project Selection. 

• ENVIRONMENT 
– Consider Recycling First 
– Be Good Stewards of the Environment 



FHWA Recycled Materials Policy 
• FHWA recognize the need to increase our 

highway industry's overall use of recycled 
materials 

• Forge partnerships among government, 
industry, and academia  

• Continue to strengthen the relationship 
between FHWA, US EPA, and State 
DOT/DEQ 

• www.fhwa.dot.gov/legsregs/directives/policy/recmatmemo.htm 
 

Presenter
Presentation Notes
Discuss the need to have partnerships with Federal Govt, -US EPA to help in the environmental assessments
State DOTs and their DEQ/EPA also need to be partners
Recycled Asphalt has been and is a target for FHWA to work on – clean up our house first.  RCA is also a target.



Key Points of FHWA Recycling Policy 
•  Recycled materials should get first 

consideration in overall materials 
selection. 

 
•  Recycling can offer engineering, 

economic and environmental 
benefits. 

 
•  Engineering and environmental 

properties are important. 

Presenter
Presentation Notes
Engineering – if you ask an civil engineer to fix it, make it work, try it out – you can get some interesting innovations.  Many restrictions due to “don’t rock the boat” not in my back yard…

With US EPA/FHWA working to smooth out some of the bumps – offering reviews, technical information, assessment of impacts – all will help

COST - Factor in savings from fuel (digging new materials and their hauling) to re-use of existing industrial by-products.   And the  impact to landfill for not re-using – life cycle cost and environmental issues need to be factored into material selection process.  

These materials are not “first time uses” most are tried and true.  Generally asking for a more focused look from owner agencies to review their specs, consider the use of materials in the early stages of project development.   Hard to incorporate material as change order.

We ask the DOTs to work with their contractors, industry and DEQ to review specs, permit process -  



Key Points of FHWA Recycling Policy 
•  Life Cycle Cost benefits assessment is 

warranted for economic consideration. 
 
•  Restrictions prohibiting recycled 

material that are without technical 
basis should be removed. 

 
•  RCRA applies to Federal-Aid projects 

– Resource Conservation and Recovery Act 
www.epa.gov/epawaste/inforesources/online/index.htm 

 

Presenter
Presentation Notes
Engineering – if you ask an civil engineer to fix it, make it work, try it out – you can get some interesting innovations.  Many restrictions due to “don’t rock the boat” not in my back yard…

With US EPA/FHWA working to smooth out some of the bumps – offering reviews, technical information, assessment of impacts – all will help

COST - Factor in savings from fuel (digging new materials and their hauling) to re-use of existing industrial by-products.   And the  impact to landfill for not re-using – life cycle cost and environmental issues need to be factored into material selection process.  

These materials are not “first time uses” most are tried and true.  Generally asking for a more focused look from owner agencies to review their specs, consider the use of materials in the early stages of project development.   Hard to incorporate material as change order.

We ask the DOTs to work with their contractors, industry and DEQ to review specs, permit process -  

President Bush – Green House Gases – new actions from that are coming!!!



WHY FHWA Promotes Recycling? 
• Environmental Enhancements and 

Stewardship 
• Economic Savings Potential 
• Performance Enhancements 
• Saving “Non-Renewable” Resources 
• Cooperative Partnerships with Industry 
• Just “Darn Good” Practice 

Presenter
Presentation Notes
HUMAN AND NATURAL ENVIRONMENT: Protect and enhance the natural environment and communities affected by highway transportation. 
Strategic Objectives & Indicators: 
Enhance community and social benefits of highway transportation. 
Increase public satisfaction with highway systems and highway projects as a beneficial part of their community (to be measured through surveys) . 
Improve the quality of the natural environment by reducing highway-related pollution and by protecting and enhancing ecosystems. 
Reduce on-road mobile source emissions by 20 percent in 10 years. 
Increase net wetland hectare area (acreage) resulting from Federal-aid highway projects by 50 percent in 10 years. 
KEY HUMAN AND NATURAL ENVIRONMENT STRATEGIES: Highways and transportation facilities are major contributors to the quality of life in communities and can be a major factor affecting the quality of the natural environment, especially air quality. Through initiatives in planning, environment, analytical models, new technologies, and research, we will work with our partners to ensure that highway facilities balance local, regional, and national concerns with the natural environment and add value to the community. The major focus of FHWA's initiatives will be the following: 
Enhancing Communities Through Highway Transportation: FHWA will foster community and regional level transportation solutions through enhancements in urban and rural community planning. We will develop and share tools for State, local, Federal land management agencies, and tribal government planners to effectively incorporate environmental justice and the preservation of scenic, historic, natural, and community resources, as well as traffic safety into transportation plans. FHWA will help ensure transportation plans address the community concerns and social impacts of transportation facilities and recognize the role of transportation in supporting Welfare-to-Work, mobility for people with low incomes, and accessibility for people with disabilities. FHWA will promote programs and initiatives to enhance communities through effective public involvement, a thorough assessment of impacts, and creative approaches to mitigation and enhancement. To accelerate and improve decision-making, FHWA will promote processes which effectively integrate Federal, State, and local transportation, land use, and environmental decision-making in a streamlined and timely manner. 
Sustaining the Quality of the Natural Environment: Through research, new technologies, and analytical models, FHWA will promote the construction, maintenance, and use of highways that are compatible with the national environmental objectives. In partnership with our stakeholders, we will support the development of environmental analytical models to assist decision makers. FHWA will promote initiatives to protect and enhance ecosystems on a programmatic basis, including the use of inventories, partnerships with resource agencies, and practices such as wetland banking. FHWA will provide resources, flexibility, and technical assistance for States and local agencies to ensure compliance with environmental standards, especially reducing transportation-related air emissions. FHWA will promote streamlined environmental processes, requirements and procedures to accelerate and improve decision-making to meet the goals of transportation, the community, and the natural environment. While FHWA is focusing its strategic indicators on air quality and wetlands, progress in these high priority areas is indicative of general progress in achieving our overall environmental goals



EPA Mantra 
• REDUCE 

– Consume Less If Possible. 

• RECYCLE 
– Reuse Previously Produced Materials. 

• REUSE 
– Incorporate Materials Used in Other 

Manufacturing Processes Into the Work. 



Many Ways of Going Green 

Many Ways to Go Green: 
 

• Recycled Materials (RAP, RAS) 
• Warm-Mix Asphalt (WMA) 
• In-Place Recycling (CIR, HIR, FDR) 
• Reuse of Industrial By-Products 

– Foundry Sands 
– Fly Ash 
– Slag 
– Tire Recycling 

• Long-Life Pavements <Reduce Materials> 
• Pavement Preservation <Reduce> 
• Permeable Pavements 
• Sustainability Measures 

 



TECHNOLOGY APPLICATIONS 
• RECYCLING 

• Reclaimed Asphalt Pavement 
• Recycled Concrete Aggregate 
• In-Place Recycling 

• REUSE 
• FLY ASH / COAL ASH 
• TIRE RUBBER 
• SHINGLES 
• SLAG 
• FOUNDRY SAND 

• Warm-Mix Asphalt 



Worlds Largest “Urban Quarry” 
Denver 8.5 miles 

Courtesy of Recycled Materials, Inc. 



Energy Use Comparisons 
 

Courtesy of NAPA/COLAS 

RAP 
Emulsions 



Emulsions 



FHWA / ARRA WORKSHOPS 

• 2008 – Salt Lake City, UT 
• 2009 – Minneapolis, MN 
• 2010 – Harrisburg, PA 
• 2011 – Atlanta, GA 

http://www.pavementpreservation.org/conferences
/regional-in-place-recycling-conferences/ 



Reuse of Industrial Byproducts 
  Millions of 

Tons per 
Year used in 
Highway 
Applications 



Rehabilitation Trigger 

Original 
Pavement 

The Pavement Preservation Concept 

Very 
Good 

Good 

Fair 

Poor 

Very 
Poor 

Time (Years) 

Presenter
Presentation Notes
This chart shows the Pavement Preservation Concept.

Notice that instead of waiting until some rehabilitation trigger is reached, we are applying the treatments earlier in the pavement life.  This extends the life of the roadway and maintains it in a better condition over time.

Each treatment will have a different trigger value, and a different impact on the deterioration curve.




Timing Belt 
Replacement: 

$400 
Engine 

Replacement: 
$2,500 



Teeth 
Cleaning: 

$75 Root Canal: 
$1,000 



FHWA Web-Based Resources 
•  www.fhwa.dot.gov/pavement/recycle 
•  www.fhwa.dot.gov/preservation 
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CHECKLISTS 

 
CD’s/DVD’s 

 
COMPENDIUMS 

PRODUCTS / Resources 



National Center for Pavement Preservation 
www.pavementpreservation.org 



NHI Preservation Training – 
FREE!!!! 

•  131110 – Pavement Preservation    
Treatment Construction  

   – WEB-BASED 
 

–  HMA Treatments 
–  PCC Treatments 
–  HMA Overlay Inspection 

 
 TCCC: 

https://fhwaapps.fhwa.dot.gov/tccc/ 
 
 



Other Organizations 
•  Recycled Materials Resource Center 
   www.recycledmaterials.org 
 
 
•  National Center for Pavement Preservation 
 www.pavementpreservation.com 
 
 and Industry Associations! 
 
 

http://www.recycledmaterials.org/
http://www.pavementpreservation.com/


Key Websites – 1/2 

• FHWA Pavement Recycling – 
http://www.fhwa.dot.gov/pavement/recycling/index.cfm 

• FHWA INVEST Tool: “Infrastructure Voluntary 
Evaluation Sustainability Tool” 
http://www.sustainablehighways.org/ 

• Asphalt Recycling and Reclaiming Association 
http://www.arra.org 

• Pavement Recycling and Reclaiming Center 
http://prrcenter.org  (Cal Poly Pomona) 

 



Key Websites – 2/2 

• FHWA Every Day Counts Warm Mix 
Asphalt 

 http://www.fhwa.dot.gov/everydaycounts/technology/asphalt 

• Recycled Materials Resource Center -  
http://www.recycledmaterials.org 

• Green Highways Partnership 
http://www.greenhighways.org 

• USEPA Resource Conservation Challenge 
http://www.epa.gov/osw/conserve/rrr/imr/index.htm 

 



Recommended Reading 

• http://www.recycledmaterials.org/tools/uguidelines/index.asp 

User Guidelines for Byproducts and Secondary 
Use Materials in Pavement Construction 

 
• http://www.dot.state.co.us/Publications/PDFFiles/epagrant.pdf 

MATERIALS RECYCLING AND REUSE – FINDING 
OPPORTUNITIES IN COLORADO HIGHWAYS, 
October 2007 

 



Challenge for YOU! 
• Do 

–  Look at your current specs/regulations 
–  Overcome your own hurdles 

• Act 
– Partner with DOT/ DNR / EPA & Industry 
– Create reuse/recycle programs  
– Make use of the resources noted in this 

presentation! 

Presenter
Presentation Notes
Team up with industry – contractors, material suppliers, AGC, on the issues that are hurdles
Strong partnership with your ADEQ to help in increased usage.
Select a material – challenge yourself to implement new process




Private 
Sector 

Local 
Governments 

FHWA 

Partnerships Are Required 

Academia 

State DOTs 

Presenter
Presentation Notes
 We clearly need to work in partnership to accomplish our goal of optimizing our transportation network.

The organization that I am currently employed by, the Federal Highway Administration, manages the Federal-aid highway program – which is about $40 billion dollars for 2012.

 State and local governments own most of the roads in the US.

 Because our roadway network is so large, our partnerships must also involve AASHTO, NACE, APWA, state and local elected officials, and the private sector contractors and industry organizations that have built most of  the roads under competitively bid contracts for States and local governments.



Partnerships are Required 
•  1 FHWA 
•  52 State DOTs (including DC and PR) 
•  3,034  County governments;  
•  35,933 Municipal, Town and Township 

governments. 
•  4,140 Colleges and Universities 
•   ____ contractors/industry reps. 
 
 UNITED WE STAND…. 

Presenter
Presentation Notes
In the 2002 Census of Governments, the Bureau of the Census identified a total 87,525 local governments.  Separated by the five categories used by the Bureau of Census, there are: 
19,429  Municipal governments; 
16,504  Town or Township governments; 
  3,034  County governments; 
13,506  School districts; and 
35,052  Special district governments.
Source: http://www.nlc.org/about_cities/cities_101/142.aspx

Number of U.S. Colleges and Universities and Degrees Awarded, 2005   Number	Enrollment
		Public 4-year institutions								629		6,837,605
		Private 4-year institutions								1,845	4,161,815
		Public 2-year institutions								1,070	6,184,229
		Private 2-year institutions								596		303,826
		Total 											4,140 	17,487,475 																			Undergraduate 14,473,884
																Graduate 2,097,511
																Professional 329,076
Source: http://www.infoplease.com/ipa/A0908742.html



FHWA Supports Pavement Recycling! 

Presenter
Presentation Notes
Jason Harrington, FHWA Recycling Technology Engineer (Center), receives the Closing the Circle Award at the White House in 2008 for the FHWA Recycling Team.

Also present were Pete Stephanos, Director of the Office of Pavement Technology and John D’Angelo, Asphalt Team Leader, and the two White House staff presenting the award.
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It’s Good to be GREEN! 



Steve Mueller 
FHWA Resource Center 
Pavement and Materials Engineer 
(720) 963-3213 

Steve.Mueller@dot.gov 

THANK YOU! 

Presenter
Presentation Notes
As public agencies officials, and public sector managers, it is your job to manage your public assets to provide the maximum possible return on the public’s investment in these assets.  As I said earlier, for many, this is a daunting task – but it is indeed doable. 

Please feel free to contact me if I can assist you with your Recycling and Pavement Preservation needs!
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