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Recovery & Reuse
lots of recycling opportunities at TxDOT

• 12,000 employees

• 525 TxDOT facilities

• 92 Rest Areas & TICs

• 16,000 fleet equipment

• 80,067 centerline miles of roads

• 2,750 structures with 8.6 million square feet

• 1.1 million acres of right of way (0.6% of Texas)
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Each year, TxDOT uses:

Millions of tons of materials 
reclaimed from:

• Industry

• Roadways

• Municipalities

• Demolition sources
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Roadway Reclaimed Materials & 
Products Placed, FY10

>2 million tons Reclaimed Asphalt Pavement

>700,000 tons Recycled Concrete Aggregate

200,000 cu yd Compost

143,000 tons Fly Ash 

5,500 tons Crumb Rubber

2,200 tons Oil & Gas Well Drill Cuttings

2,200 tons Glass Traffic Beads

1,200 tons Cellulose Fiber Mulch
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Purpose

• Increase public and private use of 
reclaimed materials in roadways

• Greater use increases supply and 
competition which reduces costs
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Why Use Reclaimed 
Materials?

Environmental Economic

Financial



December 10, 2010 H-GAC Workshop 7

Why Use Reclaimed 
Materials?

• Conserve water

• Conserve energy

• Conserve landfill space

• Conserve natural resources

• Reduce air & water pollution

Environmental Economic

Financial
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GHG Emissions (MTCO2E*)

Material Tons Disposal Recycling or 
Composting

Difference

Organics 100,000 31,400 -19,800 -51,200

Concrete 250,000 9,700 -1,980 -11,680

Fly Ash 130,000 5,000 -113,000 -118,000

Tires 5,500 210 -2,160 -2,370

RAP 2,000,000 77,700 -164,000 -241,700

* MTCO2E – metric tons of CO2 equivalents

EPA’s WARM model
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Environmental Reasons
better world for future Texans

“TxDOT is a recycling leader, and takes great steps to reduce 

waste, improve air quality and protect our environment.  We’ve 

made a commitment to improve the environment in Texas and 

reduce pollution's effect on public health and safety.  For 

conservation efforts to work, however, we all must do our part.  

Our individual actions make a huge impact. Help us – help 

Texas.  Let’s all be good stewards of our environment.

Happy Earth Day and safe travels!”

Amadeo Saenz, TxDOT Executive Director

Texas Transportation Forum, Earth Day, 2008
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“TxDOT adheres to values that have created an 
entire industry out of resource conservation.

Indeed, it’s good business to be good stewards of 
the environment.”

Michael Behrens

former TxDOT Executive Director

Transportation News, September 2003

Why Use Reclaimed 
Materials?

Economic
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• Reduce construction costs

• Reduce maintenance costs

Financial

Why Use Reclaimed 
Materials?
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•Relieve regional material shortages

•Conserve native materials

•Substitute less expensive material 

•Reduce hauling costs

Financial

Why Use Reclaimed 
Materials?
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• Support markets for scrap materials

• Concrete

• Asphalt Pavement

• Tires

• Reduce disposal costs

Why Use Reclaimed 
Materials?

Financial
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In FY10, TxDOT generated:

3.34 million tons of 

asphalt pavement

1.01 million tons

of concrete

Why Use Reclaimed 
Materials?

Financial
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In FY10, TxDOT generated:

• 2,030 tons of scrap 
tires & rubber, or
• 203,000 scrap tire 
equivalents

Why Use Reclaimed 
Materials?

Financial
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• Meet environmental standards

• Compost – water quality

• Improve performance

• tire rubber - durability

• fly ash - durability

Financial

Why Use Reclaimed 
Materials?
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Recycled Materials Policy
February 7, 2002

“Recycling highway construction materials 
can be a cost-saving measure, freeing 
funds for additional highway construction, 
rehabilitation, preservation or 
maintenance.”

Financial
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• Give recycled materials first consideration

• Judge engineering & environmental suitability

• Assess financial benefits

• Remove non-technical restrictions

Financial

Recycled Materials Policy
February 7, 2002
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Recycled Concrete Aggregate

973 Materials, Austin
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Recycled Concrete Aggregate

• Cement Treated Base

• Flex Base
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Recycled Concrete Aggregate

• Rigid Pavement
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Recycled Concrete Aggregate

• Gabions
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Recycled Concrete Aggregate

• Rock Filter Dam
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Recycled Concrete Aggregate

• Dry Rip Rap
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Recycled Concrete Aggregate

• Select Backfill for Retaining Walls
www.reinforcedearth.com
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31

Recycled 
Concrete 
Makes 
Cents
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Recycled Concrete Aggregate

Benefits

• Engineering

• Better than native aggregates along coast

• Financial – e.g., Houston District:

• $2/ton less to deliver than limestone

• $5/ton disposal savings

• Environmental

• Reduced CO2 & NOx emissions

www.hpprecycles.com/RiceAirPollutionStudy.pdf
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Reclaimed Asphalt Pavement

Applications
• Flexible 

Pavement

• Flex Base

• Pavement 
Edges
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Reclaimed Asphalt Pavement

Fractionating RAP into coarse & fine 
aggregates allows:

• More RAP

• Less asphalt binder

• More financial savings

• More environmental benefit
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Recycled Asphalt Shingles
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Recycled Asphalt Shingles
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Scrap Tires & Rubber, FY10 Use

• 5,500 tons of crumb rubber, or

• 550,000 scrap tire equivalents
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Scrap Tires & Rubber

• Surface Treatments
(Chip Seals, Seal Coats)

• 5 to 15% rubber 
in asphalt binder

• Adds durability
• Holds aggregate
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Permeable Friction Course (PFC)
I-35, San Antonio

• Wet-weather performance

• Water quality protection

• Noise abatement

Scrap Tires & Rubber
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Scrap Tires & Rubber
Recycled Rubber Products

• Joint fillers

• Crack sealant

• Delineator posts

• Guard rail spacer blocks
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Delineator Posts

Scrap Tires & Rubber
Recycled Rubber Products
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Guardrail Spacer Blocks

Scrap Tires & Rubber
Recycled Rubber Products
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2-cubic yard, 
1-ton bales 
stacked like 
bricks

Scrap Tires & Rubber
Tire Bales
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Portable Tire Baler

Scrap Tires & Rubber
Tire Bales
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Slope Repair on I-30, Fort Worth

Scrap Tires & Rubber
Tire Bales
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Slope Repair on I-30

~60,000 scrap 

tires in 600 bales

Scrap Tires & Rubber
Tire Bales
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Slope Repair on I-30

Scrap Tires & Rubber
Tire Bales
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Scrap Tires & Rubber
Tire Bales (& compost)
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Compost & Mulch

• Benefits

• Accelerates revegetation

• Reduces storm water runoff & erosion

• Protects water quality
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Compost & Mulch

Compost 

Manufactured 

Topsoil

Erosion-Control 

Logs
General Use 

Compost

Erosion-Control 

Compost

FY10 Usage - 200,000 cubic yards
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Fly Ash

Subgrade & Base

Treatment

Concrete

Structures

Concrete Pavement

FY10 Usage - 143,000 tons
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Fly Ash

• Subbase and Base Courses – base 
material, stabilization

• Adds strength and durability

• Adds resistance to sulfates
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Fly Ash

• Rigid Pavement or Structures 
(backfill, rip rap, concrete 
structures)
• Reduces cement up to 35%

• Yields higher ultimate strengths, 
although initial strength gain is 
slower

• Improves resistance to alkali-silica 
reactivity (ASR), sulfates, seawater

• Improves workability, pumpability
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Glass Cullet

Applications:

• Reflective Striping Beads

• Pipe bedding, other backfill

• Embankments

• Road base

• Paving

Road Base, Devine, Texas
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More Municipal & Industrial Byproducts

• Sand blast material

• Foundry sand

• Drill cuttings

• Print toner

• Filter cake

• Toilets
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DMS-11000
Guide to Using Nonhazardous

Recycled Materials

Eligible materials:

• Have TxDOT History of Use

• Meet Environmental Risk Standards

• On Approved Products List
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TxDOT Recycles Home Page
www.txdot.gov/business/contractors_consultants/recycling

• Roadway Recycled Material Specifications

– By Roadway Application

– By Recycled Material

– Environmental Guidelines

• Materials Information

– Material Summaries

– Material Suppliers Map
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IH-10 near Columbus

Public Education
Colorado County Safety Rest Area
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• Federal Highway Administration
www.fhwa.dot.gov/pavement/recycling

• Turner-Fairbanks Highway Research Center
www.tfhrc.gov/hnr20/recycle

• AASHTO Environmental Excellence Center
environment.transportation.org

• U.S. EPA Conservation Challenge
www.epa.gov/epaoswer/osw/conserve

• Recycled Materials Resource Center
www.rmrc.unh.edu

• U.S. Green Bldg Council
www.usgbc.org

• Association of General Contractors (AGC)
www.agc.org

• Green Highways Partnership
greenhighways.org

Web References
Highway & Environmental Groups
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Web References
Material Related Groups

• American Coal Ash Association – www.acaa-usa.org
• American Foundry Society – www.afsinc.org/Env.htm
• Asphalt Shingles – www.shinglerecycling.org
• Asphalt Recycling & Reclamation Assn (ARRA) – www.arra.org
• Construction Materials Recycling Association – www.cdrecycling.org
• Foundry Industry Recycling Starts Today (FIRST) – www.foundryrecycling.org
• National Asphalt Paving Association – www.hotmix.org
• Nat’l Council for Air & Stream Improvement (paper & pulp) – www.ncasi.org
• National Slag Association – www.nationalslag.org
• Portland Cement Association

www.cement.org/tech/cct_aggregates_recycled.asp
• Rubber Manufacturers Association – www.rma.org
• Rubber Pavements Association – www.rubberpavements.org
• Silica Fume Association – www.silicafume.org
• Slag Cement Association – www.slagcement.org
• US Compost Council – www.compostingcouncil.org
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Enjoy TxDOT Green, our environmental video, at
www.youtube.com/user/TxDOTpio - TxDOT Green Parts 1 & 2
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Ready to go?

Woody Raine, P.E.
Recycling Program Coordinator

General Services Division

Texas Department of Transportation

woody.raine@txdot.gov

512-302-2422


