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On the Cover 
Route 17 in Stafford County, Virginia, was widened in 2016 with more than 92,500 tons of warm-mix asphalt that 

incorporated 35 percent RAP in the base layer, 30 percent RAP in the intermediate layer, and 15 percent RAP in the 

surface course. Superior Paving Co. of Bristow, Virginia, won a NAPA 2016 Quality in Construction Green Paving 

Award for the project. 
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!ÓÐÈÁÌÔ 0ÁÖÅÍÅÎÔ )ÎÄÕÓÔÒÙ 3ÕÒÖÅÙ ÏÎ 2ÅÃÙÃÌÅÄ 
-ÁÔÅÒÉÁÌÓ ÁÎÄ 7ÁÒÍȤ-ÉØ !ÓÐÈÁÌÔ 5ÓÁÇÅȡ ςπρυ 

Executive Summary  
The results of the asphalt pavement industry survey for the 2015 construction season show that asphalt mix producers have a 

strong record of employing sustainable practices and continue to increase their use of recycled materials and warm-mix 

asphalt (WMA). The use of recycled materials, particularly reclaimed asphalt pavement (RAP) and reclaimed asphalt shingles 

(RAS), conserves raw materials and reduces overall asphalt mixture costs, allowing road owners to achieve more roadway 

maintenance and construction activities within limited budgets. WMA technologies can improve compaction, ensuring 

pavement performance and long life; conserve energy; reduce emissions from production and paving operations; and 

improve conditions for workers. 

The objective of this survey, first conducted for the 2009 and 2010 construction seasons, was to quantify the use of 

recycled materials, primarily RAP and RAS, as well as the production of WMA by the asphalt pavement industry. For the 

2015 construction season, the National Asphalt Pavement Association (NAPA) conducted a voluntary survey of asphalt 

mixture producers across the United States on tons produced, along with a survey of state asphalt pavement 

associations (SAPAs) regarding total tons of asphalt pavement mixture produced in their state. 

Asphalt mix producers from 48 states and one territory completed the 2015 construction season survey. A total of 214 

companies/branches with 1,119 plants were represented in the survey. 

The following are highlights of the survey of usage during the 2015 construction season: 

¶ !ǎǇƘŀƭǘ ƳƛȄǘǳǊŜ ǇǊƻŘǳŎŜǊǎ ǊŜƳŀƛƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ Ƴƻǎǘ ŘƛƭƛƎŜƴǘ ǊŜŎȅŎƭŜǊǎΣ ǿƛǘƘ ƳƻǊŜ ǘƘŀƴ фф percent of asphalt 

mix reclaimed from old asphalt pavements being put back to use in new pavements. 

¶ The total estimated tons of RAP used in asphalt mixes reached 74.2 million tons in 2015. This is a nearly 

3 percent increase from the 2014 construction season, and represents a greater than 32 percent increase from 

the total estimated tons of RAP used in 2009. During the same time frame, total tonnage increased only 

1.8 percent. 

¶ The percent of producers reporting use of RAP decreased slightly from 100 percent of respondents in 2014 to 

99 percent in 2015. Three producers reported landfilling a small amount of RAP during 2015. 

¶ RAP usage during the 2015 construction season is estimated to have reduced the need for 3.7 million tons 

(21 million barrels) of asphalt binder and nearly 70.5 million tons of aggregate, with an estimated value in excess 

of $2.4 billion. 

¶ The total estimated amount of RAP stockpiled nationwide at the end of the 2015 construction season was 

85.1 million tons. 

¶ Fractionated RAP represents about 23 percent of RAP use nationwide, and the tons of RAP mixtures produced 

using softer binders are estimated at 24 percent while tons produced using rejuvenators is estimated at 

3 percent. 

¶ The total estimated tons of RAS used in asphalt mixes decreased slightly (1.6 percent) to an estimated 

1.93 million tons in 2015. Still, the use of RAS in the 2015 construction season increased 175 percent from the 

estimated 701,000 tons used in asphalt mixtures in 2009. 
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¶ RAS usage during the 2015 construction season is estimated to have reduced the need for 386,200 tons 

(2.1 million barrels) of asphalt binder and nearly 965,500 tons of aggregate, with an estimated value of about 

$194 million. 

¶ Other recycled materials commonly used in asphalt mixtures during the 2015 construction season were ground 

tire rubber, blast furnace slag, steel slag, and cellulose fibers. Less commonly used recycled materials in asphalt 

mixtures included fly ash and foundry sand. 

¶ The estimated total production of WMA for the 2015 construction season was 119.8 million tons. This was a 

greater than 5 percent increase from the estimated 113.8 million tons of WMA in 2014, and a more than 

614 percent increase from the estimated 16.8 million tons in the 2009 construction season. 

¶ WMA made up about one-third of the total estimated asphalt mixture market in 2015. 

¶ Plant foaming, representing 72 percent of the market, is the most commonly used warm-mix technology; 

chemical additive technologies accounted for a little more than 25 percent of the market. 
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!ÓÐÈÁÌÔ 0ÁÖÅÍÅÎÔ )ÎÄÕÓÔÒÙ 3ÕÒÖÅÙ ÏÎ 2ÅÃÙÃÌÅÄ 
-ÁÔÅÒÉÁÌÓ ÁÎÄ 7ÁÒÍȤ-ÉØ !ÓÐÈÁÌÔ 5ÓÁÇÅȡ ςπρυ 

Background  
A shared goal of the Federal Highway Administration (FHWA) and the National Asphalt Pavement Association (NAPA) is 

to support and promote sustainable practices, such as incorporation of recycled materials in pavement mixtures and the 

use of warm-mix asphalt (WMA). Reclaimed asphalt pavement (RAP) is recycled at a greater rate than any other material 

in the United States and helps lower overall material costs, allowing road owners to achieve more roadway maintenance 

and construction activities within limited budgets. Another recycled material used in asphalt mixtures is reclaimed 

asphalt shingles (RAS) from both manufacturing waste (MWAS) and post-consumer asphalt shingles (PCAS). The use of 

RAP and RAS in asphalt pavements can reduce the amount of new asphalt binder and aggregates required in mixes, 

which can help stabilize the price of asphalt mixtures and save natural resources. Other recycled materials commonly 

incorporated into asphalt pavements include ground tire rubber (GTR), steel slag, blast furnace slag, and cellulose fibers, 

among others. By putting waste materials and byproducts to a practical use, the asphalt pavement industry helps reduce 

the amount of material going to landfills while improving the sustainability of asphalt mixtures. 

WMA technologies reduce the mixing and compaction temperatures for asphalt mixtures. Environmental benefits 

include reductions in both fuel consumption and air emissions. Construction benefits include the ability to extend the 

paving season into the cooler months, haul material longer distances, improve compaction, and use higher percentages 

of RAP (Prowell et al., 2012). As part of FHWAΩs original group of Every Day Counts initiatives, WMA was chosen in 2010 

for accelerated deployment in federal-aid highway, state department of transportation (DOT), and local road projects 

(FHWA, 2013). Lƴ нлмоΣ ²a! ǿŀǎ ƘƻƴƻǊŜŘ ǿƛǘƘ ǘƘŜ /ƻƴǎǘǊǳŎǘƛƻƴ LƴƴƻǾŀǘƛƻƴ CƻǊǳƳΩǎ bh±! !ǿŀǊŘ ŦƻǊ ƛǘǎ ŜƴƎƛƴŜŜǊƛƴƎΣ 

economic, and environmental benefits (CIF, 2013). 

FHWA works closely with the pavement industry through associations and other stakeholders to promote pavement 

recycling technologies and WMA. From 2007 to 2011, the American Association of State Highway and Transportation 

Officials (AASHTO) conducted a biennial survey of state DOTǎΩ use of recycled materials (Copeland, 2011; Copeland et al., 

2010; Pappas, 2011). The results of the AASHTO survey were presented at FHWA Expert Task Group meetings. FHWA 

partners with NAPA to document industry use of RAP, RAS, other recycled materials, as well as WMA technologies used 

by asphalt mix producers. These efforts have established a baseline for RAP, RAS, and WMA usage, and have tracked 

growth in the use of these sustainable practices in the highway industry since 2009. 

FHWA has partnered with NAPA to capture annual RAP, RAS, and WMA use starting with the 2009 construction season 

(Hansen & Newcomb, 2011; Hansen & Copeland, 2013a; 2013b; 2014; 2015). Compared to the findings of the first survey 

(Hansen & Newcomb, 2011), asphalt mix producers have shown significant growth in the use of these technologies, 

although the year-over-year rate of growth has slowed since the 2013 construction season. Since 2012, the survey has also 

asked about other recycled materials used in asphalt mixtures. This report documents the results of the industry survey for 

the 2015 construction season, including the survey methodology, results, trends, and changes from 2009 through 2015. 

The survey questions and data by state are included in the appendices. 

Objective  and Scope 
The objective of this effort is to quantify the use of recycled materials and WMA technologies by the asphalt pavement 

industry. During 2016, NAPA conducted a voluntary survey of asphalt mixture producers in the United States on tons 

produced, along with a survey of state asphalt pavement associations (SAPAs) regarding total tons of asphalt pavement 
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mixture produced in their state during the 2015 construction season. While keeping specific producer data confidential, 

NAPA staff compiled the amount of asphalt mixtures produced; the amount of RAP, RAS, and other recycled material 

used; and the amount of WMA produced in the United States. Not measured in this survey is the use of in-place asphalt 

pavement recycling techniques, such as full-depth reclamation (FDR), cold in-place recycling (CIR), and hot in-place 

recycling (HIR). Some cold central plant recycling (CCPR) of RAP may be included in Table 5 among the tons reported as 

ά¦sed in Otherέ or ά¦sed in Cold Mix.έ 

Survey Methodology  
The data are analyzed and summarized in this report. To accomplish this work, the following tasks were conducted: 

1. Develop an online survey that enables an analysis of the quantities of recycled materials being used in asphalt 

mixtures, as well as the total amount of WMA produced nationally. 

2. Conduct a voluntary survey of asphalt mix producers throughout the United States and follow up with verbal 

requests for information in locations where responses were low. 

3. Estimate the total asphalt mixture market in each state or territory by using data provided by SAPAs and the 

U.S. Department of Transportation federal-aid highway apportionment to determine a weighting factor for 

each state and reconciling the total U.S. asphalt mix tonnage with national estimates. 

4. Analyze and summarize the information nationally and by state and prepare a final report. 

The survey was conducted using an online survey platform, SurveyMonkey®. Table 1 summarizes the questions asked in 

each section of the survey. Sections 1 through 4 have remained consistent from the 2009 to 2014 construction seasons. 

Additional questions (highlighted in yellow in Table 1) were added to Sections 2 through 4 for the 2015 construction season 

to gather additional information about the use of RAP, RAS, and WMA. Section 5 was added in the 2012 construction 

season survey to collect information on the use of other recycled material in asphalt mixtures. For 2015, the Section 5 

question asking about specific recycled materials was modified to replace one user-provided response with cellulose fiber. 

A copy of the survey form used to gather information for the 2015 construction season is provided as Appendix A. 

Producers were notified of the survey through several forums and electronic media. A notice was posted in b!t!Ωǎ 

e-newsletter, ActionNews, informing members of the survey and asking for their participation. SAPAs solicited 

participation by placing notices on their websites and in their newsletters. Announcements were made at NAPA 

meetings, as well as at several state asphalt conferences. A press release was sent to construction industry trade media, 

and was published in print and online. Notices of the survey and links were shared through social media channels, 

including Twitter, Facebook, and LinkedIn. 

Asphalt mixture producers then went to the SurveyMonkey website to complete the survey form. Some producers 

submitted PDF forms and the data were entered into SurveyMonkey by NAPA. Some multistate producers submitted 

data using a spreadsheet developed by NAPA. After the initial data was gathered and analyzed, anomalies in individual 

producer records were identified and reconciled. 

To determine the estimated total amount of RAP and RAS used and WMA produced nationwide and in each state, the total 

amount of asphalt mix produced in each state needed to be determined. Total tonnage of asphalt mix produced represents 

both commercial (i.e., private sector) and governmental (i.e., DOT and Other Agency) tonnages. Estimated tonnages for 

each sector were provided by SAPAs for 33 states/territories, totaling about 294 million tons. This includes one SAPA that 

supplied an estimate of DOT-only tonnage. For this one state, total tonnage was estimated by dividing the DOT tonnage 

provided by the SAPA by the percent of DOT tons reported through the survey by asphalt mixture producers in that state. 
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Table 1: Survey Questions Summary (Questions Added in 2015 Highlighted in Yellow) 

 

To estimate the total tons in states where a SAPA estimate of total tonnage was not available, a power curve 

relationship based on an examination of the relationship between SAPA-estimated tons and federal-aid highway 

apportionment for those states was determined, resulting in Equation 1. This is the same methodology used to estimate 

tonnage in previous versions of this survey, and is detailed in Hansen & Newcomb (2011). 

 Total Estimated Tons = 0.0784 × (State Federal Apportionment)0.9058 [1] 

Appendix B and certain tables in this report detail survey responses and estimated values on a state-by-state basis. To 

keep specific producer data confidential, no state-specific information is provided in the tables or appendix if fewer than 

three producers from the state responded to the survey. Information from states with fewer than three responding 

companies is included in the estimated national values, however. 

  

Section 1: General 
Information 

Section 2: RAP Section 3: RAS Section 4: WMA 
Section 5: Other Recycled 

Materials 

Number of Plants Tons Accepted 
Tons Unprocessed 
Shingles Accepted 

Average % Produced for 
DOT Tons 

Were Other Recycled 
Materials Used (Y/N) 

DOT Tons Tons Used in HMA/WMA 
Tons Processed 
Shingles Accepted 

Average % Produced for 
Other Agency Tons 

Other Recycled Materials 
Used (GTR, Steel Slag, 
Blast Furnace Slag, 
Cellulose Fiber, Up to Two 
User-Provided Responses) 

Other Agency Tons Tons Used in Aggregate Tons Used in HMA/WMA 
Average % Produced for 
Commercial & Residential 
Tons 

Tons of HMA/WMA 
Produced Using Each 
Recycled Material 

Commercial & 
Residential Tons 

Tons Used in Cold Mix Tons Used in Aggregate Chemical Additive % 
Tons of Each Other 
Recycled Product Used 

 Tons Used in Other Tons Used in Cold Mix Additive Foaming %  

 Tons Landfilled Tons Used in Other Plant Foaming %  

 Average % for DOT Mixes Tons Landfilled Organic Additive %  

 
Average % for Other 
Agency Mixes 

Average % for DOT Mixes 
Were WMA Additives Used 
to Produce Mixtures at 
HMA Temperatures (Y/N) 

 

 
Average % for Commercial 
& Residential Mixes 

Average % for Other 
Agency Mixes 

  

 Excess RAP (Y/N) 
Average % for Commercial 
& Residential Mixes 

  

 
Percentage of 
RAP Fractionated 

Excess RAS (Y/N)   

 
Percentage of 
RAP Mixtures Using Softer 
Asphalt Binder 

What Sectors Allow RAS   

 
Percentage of 
RAP Mixtures Using 
Rejuvenators 

Estimated percent of 
RAS Binder Blending with 
New Asphalt Binder 

  

 Tons of RAP Stockpiled    
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Survey Results 
Asphalt mixture producers from 48 states and one territory completed the survey for the 2015 construction season, 

which is one fewer jurisdiction than in 2014. No plants in the District of Columbia, New Mexico, or South Dakota 

contributed data for 2015. A total of 214 companies/branches with 1,119 plants are represented in the 2015 survey. This 

is down slightly from the 2013 and 2014 construction season surveys, but is equal to or greater than other construction 

seasons surveyed. While the total number of companies/branches and plants represented in the survey decreased, the 

total tons reported increased from 151.0 million to 152.8 million tons. This may be due to a slight increase in total 

asphalt mix production and producers shutting down some less productive or less efficient plants. Table 2 summarizes 

the number of asphalt mix production companies/branches and the number of plants reporting for each state. Table 3 

summarizes the total number of plants responding in previous years. 

Table 2: No. of Companies/Branches Completing 2015 Construction Season Survey by State 

State Cos. Plants State Cos. Plants State Cos. Plants 

Alabama 4 34 Kentucky 6 44 Ohio 4 67 

Alaska * * Louisiana *  *  Oklahoma 5 13 

American Samoa NCR NCR Maine *  *  Oregon 4 12 

Arizona * * Maryland 6 17 Pennsylvania 8 33 

Arkansas 6 18 Massachusetts 4 13 Puerto Rico *  *  

California 4 50 Michigan 5 38 Rhode Island *  *  

Colorado 4 21 Minnesota 7 27 South Carolina 5 10 

Connecticut *  *  Mississippi 3 18 South Dakota NCR NCR 
Delaware *  *  Missouri 4 18 Tennessee 8 56 

District of Columbia NCR NCR Montana *  *  Texas 8 52 

Florida 6 35  Nebraska *  *  U.S. Virgin Islands NCR NCR 

Georgia *  *  Nevada *  *  Utah 8 21 

Guam NCR NCR New Hampshire 3 11 Vermont *  *  

Hawaii *  *  New Jersey *  *  Virginia 7 39 

Idaho 6 18 New Mexico NCR NCR Washington 5 30 

Illinois 15 35 New York 12 72 West Virginia 3 13 

Indiana 4 36 North Carolina 8 56 Wisconsin 3 57 

Iowa 6 18 North Dakota *  *  Wyoming *  *  

Kansas 4 20 No. Mariana Islands NCR NCR    

NCR = No Companies/Branches Reporting * = Fewer than 3 Companies/Branches Reporting 

Table 3: Summary of Jurisdictions (States or Territories), Companies/Branches, and Plants Represented, 2009ς2015 

Year 
No. Jurisdictions 

Reporting 

No. of Companies/Branches 

Reporting 

No. of Plants Represented 

in Survey 

Average Tons 

Produced per Plant 

2009 48 196 1,027 121,000 

2010 48 196 1,027 117,000 

2011 49 203 1,091 121,000 

2012 49 213 1,141 122,000 

2013 52 249 1,281 115,000 

2014 50 228 1,185 127,000 

2015 49 214 1,119 137,000 

Table 4 includes state-by-state 2015 construction season total estimated tonnage, as estimated by the SAPA or from 

Equation 1; tonnage reported by survey respondents; and the percent of reported tons included in estimated tons. The 

ŎƭƻǎŜǊ ŀ ǎǘŀǘŜΩǎ percentage is to 100% indicates the completeness of reported tonnage compared to estimated tonnage. 
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At the national level, the survey responses make up 42 percent of the estimated total tons for the 2015 construction 

season. 

Table 4: Summary of 2015 Estimated and Reported Plant Mix Asphalt Tons by State 

State 

Tons, Millions Reported % 
of Estimated State 

Tons, Millions Reported % 
of Estimated Estimated Reported Estimated Reported 

Alabama 7.50 3.73 50% Montana 4.08 *  *  
Alaska 4.71 *  *  Nebraska 3.03 *  *  
Arizona 6.76 *  *  Nevada 3.53 *  *  
Arkansas 3.20 1.87 58% New Hampshire 1.77 1.30 73% 
California 25.51 9.33 37% New Jersey 8.66 *  *  
Colorado 7.20 1.51 21% New Mexico 3.50 NCR NCR 

Connecticut 3.10 *  *  New York 16.80 7.22 43% 

Delaware 1.71 *  *  North Carolina 11.00 5.93 54% 
District of Columbia 1.72 NCR NCR North Dakota 3.04 *  *  
Florida 14.39 6.04 42% Ohio 17.4 11.01 63% 
Georgia 5.00 *  *  Oklahoma 6.28 2.06 33% 
Hawaii 1.72 *  *  Oregon 4.85 1.67 34% 
Idaho 3.98 1.06 27% Pennsylvania 19.42 4.60 24% 
Illinois 15.80 5.19 33% Puerto Rico 1.00 *  *  
Indiana 10.50 5.06 48% Rhode Island 2.28 *  *  
Iowa 3.60 1.47 41% South Carolina 5.45 1.66 30% 
Kansas 4.00 1.90 48% South Dakota 2.05 NCR NCR 
Kentucky 6.50 4.09 63% Tennessee 7.76 5.50 71% 
Louisiana 4.00 *  *  Texas 20.00 8.27 41% 
Maine 2.27 *  *  Utah 3.49 3.26 93% 
Maryland 7.50 3.30 44% Vermont 2.10 *  *  
Massachusetts 6.20 2.86 46% Virginia 12.50 6.75 54% 
Michigan 12.60 7.07 56% Washington 5.34 3.47 65% 
Minnesota 13.50 6.14 45% West Virginia 3.50 1.72 49% 
Mississippi 4.50 2.09 46% Wisconsin 11.00 8.15 74% 
Missouri 6.00 1.61 27% Wyoming 2.59 *  *  

  Total 364.91 152.79À 42% 

NCR No Companies Reporting     
*  Fewer than 3 Companies/Branches Reporting 
À Total Reported Tons includes values from state with fewer than 3 Companies/Branches Reporting 
 SAPA Estimated Tons      

 

Figure 1 shows the number of plants, as well as the average tons produced per plant, separated by User/Producer Group 

(UPG) region. While the number of plants responding from each UPG region (apart from the North East Asphalt 

User/Producer Group), decreased from the 2014 to 2015 construction season, the tons per plant for all UPGs increased. 

Significant increases were noted for the North Central Asphalt User/Producer Group (NCAUPG) and North East Asphalt 

User/Producer Group (NEAUPG) regions. 
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Figure 1: Number of Plants Responding to Survey by User/Producer Group Regions 
and Estimated Tonnage, 2009ς2015 

Table 5 summarizes the RAP, RAS, and WMA data from the 2015 construction season survey alongside data from the 

2014 construction season survey (Hansen & Copeland, 2015) for comparison. The information requested in the survey is 

summarized in Table 1 and detailed in Appendix A. ¢ƘŜ ŎƻƭǳƳƴ ƭŀōŜƭŜŘ άReported Valuesέ in Table 5 are national 

summaries of the values from asphalt mixture producers completing the survey. ¢ƘŜ ŎƻƭǳƳƴ ƭŀōŜƭŜŘ άEstimated Valuesέ 

for the ŎŀǘŜƎƻǊȅ ƭŀōŜƭŜŘ άTons of HMA/WMA Producedέ were determined as outlined in the Survey Methodology. 

For the amount of RAP accepted, asphalt mix producers were asked άIƻǿ Ƴŀƴȅ ǘƻƴǎ ƻŦ ǊŜƳƻǾŜŘ ŀǎǇƘŀƭǘ ǇŀǾŜƳŜƴǘ ŀƴŘ 

asphalt millings were accepted/delivered to your facilities in the state in 2015Κέ CƻǊ ǘƘŜ ŀƳƻǳƴǘ ƻŦ w!{ ŀŎŎŜǇǘŜŘ, 

producers ǿŜǊŜ ŀǎƪŜŘ άIƻǿ Ƴŀƴȅ ǘƻƴǎ ƻŦ ǳƴǇǊƻŎŜǎǎŜŘ ǎƘƛƴƎƭŜǎ όƳŀƴǳŦŀŎǘǳǊing waste and post-consumer/tear-off) 

were accepted/delivered to your facilities in the state in 2015Κέ For the 2015 construction season, producers were also 

asked how many tons of processed RAS was acquired from shingle processors. These data are reported in Table 5 as the 

tonnage of material accepted. Producers were also asked the tonnage of RAP and RAS used in the production of asphalt 

pavement mixtures, cold mix asphalt, as aggregate, or for other purposes, such as in a chip seal. The tons of reclaimed 

material sent to landfills was also requested. 

For each state, the tons of RAS and RAP reported as accepted and used were multiplied by the ratio of estimated 

production to total production, and these values were summed to arrive at the national estimated tons for these 

materialsΣ ǿƘƛŎƘ ƛǎ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ά9ǎǘƛƳŀǘŜŘ ±ŀƭǳŜǎέ ŎƻƭǳƳƴ ƻŦ ¢ŀōƭŜ 5. 
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To understand the average percentage of recycled material used in mixes, producers were asked to report the average 

recycled content of mixes produced for each sector (DOT, Other Agencies, Commercial & Residential). If precise data 

was not available, respondents were asked to provide their best estimate. ¢ƘŜǎŜ ǊŜǎǇƻƴǎŜǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ά!ǾŜǊŀƎŜ 

҈ ¦ǎŜŘ ƛƴ aƛȄŜǎέ ǎŜŎǘƛƻƴ ƻŦ ¢ŀōƭŜ р ŦƻǊ w!t ŀƴŘ w!{Φ ¢ƻ ŎƻƴǘǊƻƭ ŦƻǊ ƛƴŀŎŎǳǊŀŎƛŜǎ ƛƴ ǇǊƻŘǳŎŜǊ estimates of sector-by-

sector percentages, a άNational Average All Mixes Based on Tons Used in HMA/WMAέ was calculated and reported in 

Table 5 for both RAP and RAS based on reported tonnage of each material used in HMA/WMA mixes divided by the total 

reported tons produced. Producers were not asked about allowable RAP limits or binder replacement requirements, 

which can influence demand for mixes that incorporate these materials. 

Producers were asked to give their best estimate of the percent of asphalt paving mixtures produced for each sector 

when WMA technology resulted in a temperature reduction of 10°F to 100°F. These percentages were multiplied by the 

total mix production for each sector to determine the total estimated tons of WMA produced for each sector. The 

survey methodology was designed so that only mixes produced at reduced temperatures are reported. Some WMA 

additives are also used for construction benefits unrelated to the goal of reducing production temperatures; therefore, 

for the 2015 construction season producers were also asked if they used WMA additives to produce mixtures at HMA 

temperatures.  

Engineering Recycled Asphalt Mixtures for Quality  

For more than three decades, two guiding principles of asphalt recycling have been: 1) mixtures containing RAP 

should meet the same requirements as mixes with all virgin materials, and 2) mixes containing RAP should 

perform equal to or better than virgin mixtures. This is at ǘƘŜ ƘŜŀǊǘ ƻŦ ǘƘŜ ά¢ƘǊŜŜ 9Ωǎ ƻŦ wŜŎȅŎƭƛƴƎΣέ ǿƘƛŎƘ ǎǘŀǘŜ 

that recycled materials should provide Environmental, Economic, and Engineering benefits. 

Quality recycled mixes have been successfully designed and produced for many years. The proof is in 

performance: a recent study comparing the performance of recycled versus virgin mixes based on Long-Term 

Pavement Performance (LTPP) data from 16 U.S. states and two Canadian provinces shows that overlays 

containing at least 30 percent RAP performed equal to overlays using virgin mixtures (Carvalho et al., 2010; 

West et al., 2011). At the NCAT Test Track, test sections containing 50 percent RAP using standard Superpave mix 

design procedures for each layer outperformed companion test sections with all virgin materials in all pavement 

performance measures. 

However, as the amount and mix of recycled materials in asphalt pavement mixtures increase, additional 

considerations for material handling, mixture design, and quality testing become more important. In particular, 

RAP and RAS should be tested and classified to determine the amount and qualities of available asphalt cement. 

The absorbability of RAP aggregate should also be tested and determined. These values have an impact on 

pavement performance and are important to assess when developing a high recycled content mix design. In some 

cases, it may be necessary to make use of rejuvenators or a softer asphalt binder to ensure the final mix design 

delivers the desired level of product performance. 

For more information about processing and using reclaimed asphalt pavement and recycled asphalt shingles, 

consult the NAPA publication Best Practices for RAP and RAS Management (Quality Improvement Series No. 129) 

(West, 2016). 
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Table 5: Summary of RAP, RAS, WMA Data 

 

Reported Values Estimated Values 

2014 2015 2014 2015 

Tons of HMA/WMA Produced Tons, Millions Tons, Millions 

 Total 151.0 152.8 352.0 364.9 

 DOT 68.7 68.5 160.2 163.6 

 Other Agency 38.9 40.0 90.7 95.5 

 Commercial & Residential 43.3 44.3 101.1 105.8 

 Companies/Branches Reporting 228 214     

RAP Tons, Millions Tons, Millions 

 Accepted 33.8 33.2 75.8 78.0 

 Used in HMA/WMA 32.2 32.7 71.9 74.2 

 Used in Aggregate 2.9 1.7 8.5 5.5 

 Used in Cold Mix 0.1 0.1 0.2 0.2 

 Used in Other 0.2 0.4 0.6 1.6 

 Landfilled 0.1 0.4 0.2 1.0 

 

Avg. % Used in 
Mixes 

Avg. % Used in 
Mixes 

 Average % for DOT Mixes1 19.6% 17.8%     

 Average % for Other Agency Mixes1 19.8% 18.2%     

 Average % for Commercial & Residential1 22.7% 22.3%     

 National Average All Mixes Based on RAP Tons Used in HMA/WMA2 21.3% 21.4% 20.4% 20.3% 

 Companies/Branches Reporting Using RAP 228 211     

RAS Tons, Millions Tons, Millions 

 Unprocessed Shingles Accepted 0.692 0.456 1.664 1.129 

 Processed Shingles Accepted N/A 0.375 N/A 0.842 

 Used in HMA/WMA 0.809 0.819 1.964 1.931 

 Used in Aggregate 0.018 0.004 0.043 0.009 

 Used in Cold Mix ð ð 0 ð 

 Used in Other 0.002 ð 0.006 ð 

 Landfilled ð ð 0 ð 

 

Avg. % Used in 
Mixes 

Avg. % Used in 
Mixes 

 Average % for DOT Mixes1 0.72% 0.76%     

 Average % for Other Agency Mixes1 0.95% 0.88%     

 Average % for Commercial & Residential1 1.47% 1.06%     

 National Average All Mixes Based on RAS Tons Used in HMA/WMA2   0.54% 0.54% 

 Companies/Branches Reporting Using RAS 87 89     

WMA 
% of Total 
Production Tons, Millions 

 DOT 37.8% 37.4% 56.9 60.9 

 Other Agency 34.9% 34.0% 28.4 28.5 

 Commercial & Residential 29.4% 34.3% 28.5 30.4 

 Total     113.8 119.8 

 

% of WMA 
Production     

 Chemical Additive % 15.0% 25.2%     

 Additive Foaming % 0.0% 2.1%     

 Plant Foaming % 84.5% 72.0%     

 Organic Additive % 0.5% 0.7%     

 Companies/Branches Reporting Using WMA 174 166     
1 Average percent based on contractorôs reported percentage for each sector. 

2 Average percent based on total reported tons of RAP or RAS used in HMA/WMA divided by reported total tons HMA/WMA produced. 
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Reclaimed Asphalt Pavement  

Table 5 includes the national summary of RAP data from the 2014 and 2015 construction season surveys. The 

information requested in the survey is detailed in Appendix A and summarized in Table 1, Section 2. State-level data is 

reported in Appendix B. Figure 2 is a visual representation of the estimated total tons of RAP used in asphalt mixes, 

aggregate, cold mix, and other uses, as well as the amount landfilled, from the 2009 to 2015 construction season 

surveys. The overwhelming majority of RAP is used in hot-mix asphalt (HMA) or warm-mix asphalt (WMA), which is the 

most optimal use of RAP. The tons used in cold mix data may include some cold central plant recycling of RAP, but is not 

intended to record the use of in-place recycling technologies. 

From the 2014 to 2015 construction season, the amount of RAP used in HMA/WMA increased from 71.9 million to 

74.2 million tons. The average percent RAP used in mixes decreased from 20.4 percent in 2014 to 20.3 percent in 2015. 

For 2015, 99 percent of companies/branches responding to the survey reported using RAP. This is a very slight decrease 

from the 100 percent of companies/branches reporting using RAP in 2013 and 2014. 

Placement of RAP in construction and demolition landfills is rare. Since the beginning of the survey in 2009, the average 

amount of RAP landfilled is less than 150,000 tons per year, or 0.2 percent. For 2015, the amount of RAP landfilled 

increased significantly to 1 percent. It should be noted that only three producers reported sending RAP to a landfill. 

 

Figure 2: Comparison of Tons of RAP Accepted and Tons of RAP Used or Landfilled (Million Tons), 2009ς2015 

  

2009 2010 2011 2012 2013 2014 2015

Accepted 67.2 73.5 79.1 71.3 76.1 75.8 78.0

Landfilled 0.1 0.0 0.3 0.2 0.1 0.2 1.0

Used in Other 0.7 0.8 0.7 0.2 1.5 0.6 1.6

Used in Cold Mix 1.5 1.6 0.2 0.2 0.2 0.2 0.2

Used in Aggregate 6.2 7.3 4.9 3.6 4.0 8.5 5.5

Used in HMA/WMA 56.0 62.1 66.7 68.3 67.8 71.9 74.2
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RAP Use by Sector 

!ǎǇƘŀƭǘ ǇŀǾŜƳŜƴǘ ƳƛȄ ǇǊƻŘǳŎŜǊǎΩ ŎǳǎǘƻƳŜǊǎ Ŏŀƴ ōŜ ŘƛǾƛŘŜŘ ƛƴǘƻ ǘǿƻ ōǊƻŀŘ sectors: the private sector (Commercial & 

Residential) and the public sector (DOT or Other AgencyύΦ ¢ƘŜ άhǘƘŜǊ !ƎŜƴŎȅέ sector includes mix produced for public 

works agencies, including city, county, and tribal transportation agencies, as well as the U.S. military and federal 

agencies, such as the Federal Aviation Administration, National Park Service, and U.S. Forest Service. 

Figure 3 shows the total estimated amount of RAP used in each sector. These values were calculated using the average 

percentages of RAP reported by producers for each sector and adjusted to account for differences between reported 

RAP tonnage and tons calculated from the percentage by sector. 

Figure 4 shows the average percentage of RAP used by each sector and total percentage of RAP used. The average 

percent RAP used by all sectors has seen variable growth from 2009 to 2015. The change in total percentage of RAP use 

has seen a decreased growth rate from 2009 to 2015. The growth rate decreased from 1.8 percent between 2009 and 

2010 to 0.1 percent between 2014 and 2015. 

 
Figure 3: RAP Use by Sector (Million Tons) 

 
Figure 4: Average Percent RAP Used by Sector 

 

 
 

  

Figure 5: RAP Tons and Total Mix Tons Comparison (Million Tons) 

Since the 2012 construction season, the tonnage of RAP used by each sector has generally moved up or down with the 

total tonnage used by the sector. This is shown in Figure 5. For the 2015 construction season, the percent RAP in the 

DOT and Other Agency sectors declined from 2014 to 2015, but it increased for the Commercial & Residential sector. 
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The increased percent of RAP used in the Commercial & Residential sector, combined with an increase in the tons of mix 

used for this sector offset declines in the DOT sector, resulting in an insignificant loss (0.1%) in the national average of 

percentage of RAP used. 

RAP Use by State 
Figure 6 and Table 6 show the average percent of RAP used in HMA/WMA mixtures in each state by construction season 

based on reported RAP tons used in HMA/WMA mixtures and total reported tonnage. It should be noted that the 

accuracy of data for individual states varies depending on the number of responses received from each state and the 

total number of tons accounted for in the responses. 

 
Figure 6: Estimated Average Percent of RAP by State for Each Construction Season Survey 

 

Figure 7 revisualizes the Table 6 data, showing the number of states reporting average RAP percentages at the various 

ranges by construction seasons. The number of states reporting average RAP percentages greater than 20 percent has 

increased significantly, rising from nine states in 2009 to 27 states in 2014; however, for the 2015 construction season it 

decreased to 21 states. The number of states reporting RAP percentages less than 15 percent has decreased from 29 

states in 2009 to just two states in 2014 and 10 states in 2015. While the states using RAP at high percentages (greater 

than 20 percent) decreased slightly from the 2014 to 2015 construction season, it is worth noting that states producing 

the greatest tonnages of asphalt pavement mixture have increased the percent of RAP used in their mixtures.  



Information Series 138 (6th edition) |  19 

 

Table 6: Average Estimated RAP Percent 

State 

Average RAP Percent 

State 

Average RAP Percent 

2011 2012 2013 2014 2015 2011 2012 2013 2014 2015 

Alabama 21% 22% 24% 23% 25% Montana 8% 10% 11%   

Alaska      Nebraska   29% 33%  

Arizona 11% 14% 13% 14%  Nevada  11% 14% 18%  

Arkansas  10% 12% 14% 14% New Hampshire  19% 19% 22% 19% 

California 9% 16% 11% 13% 16% New Jersey 16%  19% 19%  
Colorado 24% 29% 27% 21% 20% New Mexico  NCR   NCR 

Connecticut 13%   21%  New York 16% 13% 13% 14% 16% 

Delaware NCR 28%    North Carolina 24% 15% 25% 26% 26% 

Dist. of Columbia NCR NCR  NCR NCR North Dakota 11% NCR    

Florida 30% 27% 31% 32% 33% Ohio 23% 24% 28% 28% 28% 

Georgia 23% 23% 23% 21%  Oklahoma 18% 12% 13% 16% 20% 

Hawaii      Oregon 24% 24% 25% 28% 27% 

Idaho 23% 28% 28% 25% 25% Pennsylvania 16% 16% 15% 16% 15% 

Illinois 16% 30% 22% 28% 25% Puerto Rico    NCR  
Indiana 26% 23% 27% 29% 28% Rhode Island      

Iowa 14% 15% 18% 15% 13% South Carolina 22% 24% 23% 21% 19% 

Kansas 20% 20% 23% 22% 17% South Dakota 18% 20%   NCR 

Kentucky 9% 10% 15% 14% 15% Tennessee 14% 20% 17% 14% 23% 

Louisiana   18%   Texas 13% 16% 14% 15% 13% 

Maine   18% 21%  Utah 25% 19% 24% 28% 25% 

Maryland 24% 22% 23% 21% 23% Vermont      

Massachusetts  16% 18% 17% 18% Virginia 26% 26% 27% 27% 29% 

Michigan 36% 34% 32% 32% 32% Washington 16% 15% 19% 25% 25% 

Minnesota 22% 20% 21% 24% 22% West Virginia 11% 12% 12% 15% 14% 

Mississippi 18% 19% 18% 17% 17% Wisconsin 16% 14% 15%  16% 

Missouri 19% 19% 20% 20% 23% Wyoming 1% 2%    

No Companies 
Reporting 

< 3 Companies 
Reporting 

0ï9% 10ï14% 15ï19% 20ï29% Ó 30% 

 

 
Figure 7: Count of States at Different Average RAP Percentages in HMA/WMA Mixtures 
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