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On the Cover
Working with District Two of the Idaho Transportation Department (ITD), Knife River Corp., Southern Idaho [
used as much as 4fercent reclaimed asphalt pavement (RAPhim 150,000 tons of asphalt mixture produced fg
a series of mill and overlay projects on US 12 and US 95 near Lewiston, Idahe . 470%-mile segment of US
12,pictured, the contractor also used cemawrinforced asphalt base stabilization. Knife Reved ITD won a NAPA
2017 Quality in Construction Green Paving Award for the project.
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Executive Summary
Theresults of the asphalt pavement industry survey for 2047 construction seasoshow that asphalmixture producers
havea strong record of employing sustainable practices emdinueto increase their use of recycled materials and
warm-mix asphalt (WMA)The use of recycled materigfsarticularlyreclaimed asphalt paveme(RRAP) andeclaimed
asphalt shingleRAS)conservaeraw materialsand reducsoverall asphalt mixture costallowing road owners to achieve
more roadway maintenance and construction activities within limited budd#tdA technologiesanimprove
compactionat reduced temperatureensuring pavemerperformance and lontife; conserve energyeduceemissions frm
production and paving operationand improve conditions for workers.

The objective of thisurvey first conducted for the 2009 and 2010 construction seasaas, to quantify the use of
recycled materialsprimarily RAPand RASas well aghe production ofWMA by the asphalt pavement industiiyor the
2017 construction seasonht National AsphaltPavementAssociation(NAPAXonducted a voluntary survey of asphalt
mixture producersacrosghe United State®sn tons produced, along with a siay ofstate asphaltpavement
associatios (SAPAskgarding total tons of asphalt pavement mixture produced in their statdegree of fluctuation in
yearto-year comparisons of data is influenced by which companies responded to the 2017 constructiom Sevey
versus prior year survey respondents.

Asphaltmixture producers fromall 50statescompleted the2017 construction seasosurvey. A total 0238 companies
with 1,158 productionplantswere represented in the survey.

The following are highlights of treurveyof usage duringhe 2017 construction seasan

Reclaimed Asphalt Pavement
T ALKl fG YAEGdZNBE LINRERAzZOSNA NBYIAY (KS @eRcdnjofiablhald Y 2
mixture reclaimedfrom oldasphalt pavemens being put back to usa new pavements

9 The total estimated tons of RAP used in asphaltumés was76.2 milliontons in 20%. This is #.91 percent
decrease from the 208 construction seasarbutrepresents a greater thanéercentincreasefrom the total
estimated tons of RAP used in 2009. During the same time frame aispphllt mixturegonnage increased only
5.9 percent

1 The percentagef producers reporting use of RA&mained at98 percentof respondentsas it was ir2016.
Fourproducers reported landfilling small amount9,595 tons totalpf RAP during 201

1 RAP usage during the ZDgonstruction season is estimated to have reduced the need ®milion tons
(21.5million barrels) of asphalt binder andore than72 million tons of aggregatewith atotal estimatedvalue
of more than$2.1 billion.

1 The total estimated amount of RABeckpiled nationwideat the end of the2017 construction seasowas about
102.1milliontons.

9 Fractionated RAP represents ab@3tpercentof RAP useationwide, and the tons dRAP mixtureproduced
using softer bindesare estimated atl8 percentwhile tons producedisingrecycling agents estimated at
4 percent

6| Information Series 13®th edition)



1 Reclaiming’9.9million tons of RARor future use saved about846 million cubic yards of landfill space.

Reclaimed Asphalt Shingles
1 The total estimated tons of RAS usedéphalt mixuresdecrease®?2 percentto an estimated44,000tons in
2017. This downward trend in the use of RAS has persisted since 20l Bhsuse of RAS in the 201
construction seasowas34 percentabovethe estimated 7@,000 tons used in aspliahixtures in 2009.

1 The total estimated amount of F&tockpiled nationwide at the end of the 2017 construction seasonneasly
1.39million tons.

1 RAS usage during the Z0donstruction season is estimated to have reduced the need 88,000 tons
(1.0 million barrels) of asphalt binder and neady2,000tons of aggregate, with an estimated valoemore
than $74 million.

Other Findings
1 The use of softer binders and recycling agents with mixtures incorporating RAP and RAS was reported

nationwide. There was little correlation between the level of RAP used and the use of softer binders and/or

recycling agents, but their use with RAS was more consistent.

1 The most commonly reported factor limiting utilization of RAP and RAS was spediflaiis.

9 Other recycled materials commonly reported as being used in asphalt mixtures during the 2017 construction
season were ground tire rubber, blast furnace slag, steel slag, and cellulose fibers. Recycled materials less

commonly reported as being uden asphalt mixtures included fly ash and foundry sand.

1 Nearlyl.5 milliontons of other recycled materials wasported as beingised innearly7.5 million tons of
asphalt mixtures by&companies in @ states during the 204 construction season.

Warm -Mix Asphalt
1 The estimated totalonnageof asphalt pavement mixtures produced at reduced temperatures with WMA
technologiedor the 2017 construction season walt7.4milliontons. This was a6 percentincreasefrom the
estimated 156.8million tons of WMA in 208, driven largely byncreasedVMAtonnage in theCommerciak
Residential and the DOT sector

1 WMA made uB8.9percentof the total estimated asphalt mixture market in 201

1 Production gant foaming, representingearly65 percentof the marketin 2017 remainsthe most commonly
used warmmix technologydespite decreasing about 15.6 percent since the 2016 construction season

1 hemical additive technologies accounted for a little more tBamercentof the marketin 2017, an increase of
52.4percent from their use in the 2016 construction season

1 A gradual increase in the use of chemical additive WMA technologies and a ddarpis@-based foaming
technologies been seen in the survey since 2@Ldradual increase in the use of chemical additive WMA
technologies and a decrease in pldratsed foaming technologies been seen in the survey since 2011.

1 About 66 percent of respondets who produce WMALQ7 producers in 44 stateseported also using WMA

technologies at HMA temperaturedn estimated 260 H  LISNOSy i 2F (G0KS&aS O2YLJI yA

with production plant foaming, and 120 percent were produced with chemical atie technologies.
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Background

Ashared goal of the Federal Highway Administration (FHWAJjtentlational Asphalt Pavement AssociatibiAPA is

to support and promotesustainable practicesuch asncorporaton of recycled materials in pavementixtures andthe
use ofwarm-mix asphalt\WWMA). Reclaimed asphalt pavemerRAR is recycled at greater rate than any other material

in the United Sates andhelpslower overallimaterialcosts allowing road owners to achieve more roadway maintenance

and construction activities within limited budge®&nother recyclednaterial usedn asphalt mixtures iszclaimed
asphalt shinglesRA$from both manuacturingwaste(MWAS)and postconsumerasphaltshinglegPCA¥ The use of
RAP and RAS asphaltpavementscanreduce the amount of nevasphalt binder and aggregatesquiredin mixures,
whichcanhelp stabilize the price of asphalt mixturasd save natural resourceSther recycled materialsommonly
incorporated into aphalt pavements includground tire rubber (GTR), steel slatpst furnace slagand cellulose fibers
By puttingwaste material@nd byproductdo a practical usethe asphalt pavement industry helpsduce the amount of
material going to landfillevhile improving the sustainability of asphalt mixtures.

WMAtechnologies redue the mixing and compactiaciemperatures for asphalt mixture&Environmental bnefits
include reductions in both fuel consumption and air emissions. Construgstinefitsinclude the ability to extend the
paving season into the cooler months, haul material longer distaitgspove compactiorat lower temperaturesand
use highepercentages of RARProwell et al., 201, 2Vest et al., 2014 As part of FHW®@aoriginal group oEvery Day
Counts initiative, WMA was choseim 2010for accelerated deploymenht federataid highway state department of
transportation (DO)Y and locatoad projecty FHWA, 2013)n 2013, WMA was honored with the Construction
LYyy2@FGA2y C2NHzYQa bhzx! ! gFNR F2NJAda SyaaAySSNAy3:

FHWA works closely with the pavement industry through associatindsther stekeholders to promote pavement
recycling technologies and WMRArom2007to 2011 the American Association of State Highway and Transportation
Officials(AASHTQJonductd a biennialsurvey ofstate DOR @se ofrecycled material§Copeland, 2011; Copelaed al.,
2010; Pappas, 201andresultswere presented at FHWA Expert Task Group meetiRB8VA partners witiNAPAto
documentindustry use of RAP, RASherrecycled materialsas well a®WMA technologiesisedby asphaltmixture
producess. Theseefforts have established a baselifer RARRASand WMAusage, and havetracked growthin the use
of these sustainable practices in the highway indusinge 2009

FHWAfirst partnered with NAPA to capture annual RAP, RA& WMA usédor the 2009construction season (Hansen &
Newcomb, 2011; Hansen & Copeland, 2013a; 2013b; 2014; 201%; 201 7). Compared to the findings of the first
survey (Hansen & Newcomb, 2011), asphakture producers have showsignificant growth in the usef these
technologies although the yeaoveryear rate ofgrowth has slowed since the 2013 construction seaSamce 2012, the
survey has also asked about other recycled materials used in asphalt miXtieseport documents #results of the
industry surveyfor the 2017 construction seasanncluding the survey methodology, results, trepasd changes from
2009 through2017. The surveyuestionsand statelevel dataare included irthe appendkes.

Objective and Scope

The objective of thigffort is to quantify the use afecycled materialsnd WMAtechnologiesoy the asphalt pavement
industry.From January to Apr018, NAPAfieldeda voluntary survey of asphalt mixture producers in thetéd Sates
on tons producedalong with a survegf state asphalt pavement associatior&APAsregarding total tons of asphalt
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pavement mixture produced in their stathuring the2017 constructionseasonWhile keeping specifiproducerdata
confidential, NAPA staffompiledthe amount of asphalt mixtures producgithe amount of RAFRASand other
recycled materialised andthe amount of WMA produced in therited Sates. Not measured in this survey is the use
of in-place asphalt pavement recycling techniques, such asléplih reclamation (FDR), coldfface recycling (CIR),
and hot inplace recycling (HIR). Some cold central plant recycling (6CRRFmay be includd in Table4 among the
tons reported agt sed inCtheré or & sed inCold-Mix Asphalté

Survey Methodology

Thesurvey methodology used to collect aadalyzethe datain this reportis detailedin Appendix ANote that when

reporting data at the state leveto keep specific producer information confidential, no stafeecific results are

provided in the tables or appendixes if fewer than three producers from that state responded to the survey. Information
from states with fewer than three responding compasis included in the estimated national values, however.

Producer Survey Results

Asphalt mixure producers fromall 50 states the District of Columbia, ardimerican Samoeompleted thesurvey for
the 2017 construction seasorA total 0f238 companies withl,158 productionplants are represented in th2017
survey.This isa slightincreasefrom the 2011 2016 construction seasosurveyshut a slight dereasein participation
from 2013. The reportedtotal asphalt mixturgonsfor 2017 was 53.0million tons; despite fluctuations in the number
of companies participating in the survey, the total tarported has continued to increaseach yearA degree of
fluctuation in yeasto-year comparisons of data is influenced by which compamiggonded to the 2017 construction
season surveyersusprior year survey respondent$ablel summarizeshe number ofasphalt mixure

Tablel: Numberof CompaniesCompleting2017 Construction SeasoB8urveyin EachStateTerritory

| Alabama |G COM Kentucky [ 30 N 74
[Alaska [ Wl Louisicna [ [ Okizhoma [N 18
| American Samoa |G N Maine [ WA Oregon [N 7
| Arizona [ Ol Maryland (G SR Pennsylvania [T
4 13 8 29 NCR  NCR
| California [ O Michigan [ ZCH Rhode Island [ *
| Colorado [N Z Minnesota [ 2Bl South Carolina [ 24
| Connecticut [l Rl Mississippi [ 7720l South Dakota [ *
| Delaware |G N Missouri [ UM Tennessee [ 22
| District ofColumbia [l Wl Vontana [ G Texes W 48
| Florida [ 2B Nebraska [ 8 [NENVIFLIEEYEY NCR  NCR
| Georgia [ Rl Nevada [N O Ueh 0 19
| Guam  [ENRNNCEIN New Hampshire 20 RNEGEIN - *
|Hawaii [ O New Jersey [ Rl Virginia [ 33
E © I New Mexico [ GO Washington [ 33
| minois [ R New York  [ESUERER PR West Virginia [ 15
| Indiana [N <M North Carolina | 7R Wisconsin_ [ 63
[lowa |G S North Dakota [ [ \Vyoming 6
3 17 NCR NCR Total? 238 1,158

NCR = No Companies Responding
* = Fewer than 3 Companies Reporting  _ R . i L
W r ¢2art AyOfdRSa O02YLI yASakLINRRAzOGA2Y LIXFyda FTNRY adldSa
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Table2: Summary of JurisdictionéStates or Territories)CompaniesandProductionPlants Represented2009;2017

Reporting Represented in Survey Produced per Plant
48 196 1,027 121,000
48 196 1,027 117,000
49 203 1,091 121,000
49 213 1,141 122,000
52 249 1,281 115,000
50 228 1,185 127,000
49 214 1,119 137,000
50 229 1,146 136,000
52 238 1,158 140,000

Table3: Summary o017 Estimated and Reported Asphdiixture Tonsin EachState

State
Alabama
Alaska

American Samoa

Arizona
Arkansa
California
Colorad
Connedtut
Delaware

District of Columbia

Florida
Georgia
Hawaii
Idaho
lllinois
Indiana
lowa
Kansas
Kentucly
Louisiana
Maine
Maryland
Massachsetts
Michiga
Minnesota
Mississippi
Missouri

*  Fewer than

| Tons Millions | Reported %
| Estimated | Reported | of Estimated

State

Tons,Millions

| Reported %

| Estimated | Reported | of Estimated

Montana 4.2 * *
Nebraska 2.8 0.5 18%
Nevada 3.4 1.3 38%
New Hampshire 3.0 2.5 83%
New Jersey 10.2 4.0 39%
New Mexico 3.0 0.9 30%
New York 16.5 7.3 44%
North Carolina 16.0 6.4 40%
North Dakota 2.7 1.2 44%
Ohio 14.8 11.6 78%
Oklahoma 4.8 2.4 50%
Oregon 5.4 1.4 26%
Pennsylvania 19.8 7.7 39%
Puerto Rico 1.6 NCR NCR
Rhode Island 2.0 * *
South Carolina 7.6 3.9 51%
South Dakota 2.0 * *
Tennessee 9.2 2.5 27%
Texas 20.0 7.9 40%
Utah 4.0 3.5 88%
Vermont 1.9 * *
Virginia 12.0 4.9 41%
Washington 6.0 4.5 75%
West Virginia 2.6 15 58%
Wisconsin 12.0 8.7 73%
Wyoming 2.5 0.1 4%
379.4 163.07 43%

No CompaniefResponding

FompanieRReporting

A Total Reported Tons includes values from state with fewer th@&oBpanieReporting
SAPA Estimated Tons
Numbers danot addup exactly due to rounding
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production companies and the number pfoductionplants reporting for each stat®&ranches, subsidiaries, and
operating units are counted as unique companies in Table 1 and throughout this répble2 summarizes the total
number ofproductionplants responding in previous years

Table 3 includes statly-state 2017construction season total estimated asphalt mixture tonnage, as estimated by the
SAPA or from Equation Al (see Survey Methodology in Appendix A); tonnage reported by survey respondents; and the
percentage of reported tons included in estimated tons. TBeZISNJ | & dF 6§ SQa LISNOSydGlr3IsS A
completeness of reported tonnage compared to estimated tonnage. At the national level, survey responses niale up 4
percentof the estimated total tons for the 2@lconstruction season.

Figurel shows the number oproductionplants as well as the average tons produced pssductionplant, separated by
User/ProducerGroup (UPGYegion.The number ofproductionplantsresponding fromeach UP@egionshowed a good

deal of variability from 20a.to 2017, with notable increases in th¥orth East Asphalt UséProducer GrougNEAUPG) and

the North Central Asphalt User/Producer Group (NCAUPG) region, and declines in the combined Rocky Mountains Asph
User/Producer Group (RMAUPG) and Pacific Cosse@nce on Asphalt Specification (PCCAS) regions. Similarly, there is

Number of Production Plants Responding
to Survey by User/Producer Group

RMAUPG/PCCAS
Year | Plants | Tons/Pl
2009 208
2010 208
2011 179
161

NCAUPG
Plants  Tons/Plant NEAUPG

239 106,000 Year | Plants | Tons/Plant
239 106,000 2009 | 232 123,000
31 114,000 2010 | 232 122,000
298 116,000 2011 195 115,000
377 123,000 2012 | 252 119,000
374 136,000 2013 | 258 111,000
324 152,000 2014 | 193 122,000
313 136,000 2015 | 207 137,000
337 153,000 2016 | 218 136,000
2017 | 251 140,000

SEAUPG
Year | Plants | Tons/Plant
2009 348 106,000
2010 348 106,000
2011 406 114,000
2012 430 116,000
2013 434 113,000
2014 416 125,000
2015 402 129,000
2016 401 140,000
2017 386 134,000

L 8

Figurel: Number ofProductionPlants Responding toSurvey by User/Producer Groupegion
and Estimated Tonnage 2009;2017
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variability in the tonnages reported for 2016 compared to previous years\NBAUPG amdEAUPG seeing an increase in
both tons per production plant and the number of production plants reportamgl the Southeastern Asphalt
User/Producer Group (SEAUPE&xisg a decrease in both tons per production plant and the number of production plants
reporting. The combined RMAUPG/PCCAS region had a decrease in participation in the suf&4pnattiuction plants
responding for the 2017 construction season

Table4 summarizes the RAP, RAS, and WMA data from thé @fXistruction season survey alongside data from the

2016 construction season survey (Hange@opeland2017b) for comparison. The information requested in the survey is
summarized in Appendik.IntK S O2f dzYy f I 6Sf SR awSLIR2NISR I fdSaé¢ I NB
YAEGdzNB LINPERdzZOSNAR O2YLX SGAy3a GKS &Fd2NIG SiekdS ¢k S SRt NdY yE |
l a! k2 a! t NRsle=drned as dutlined in the Survey MethodologypendixA).

For the amount of RAP accepted, asphaiittureproducers were askedt | 2 6 Yl ye (2ya 2F NBY2(
and asphalt millings weraccepted/delivered to your facilities in the state in 2ZB1¢ C2 NJ G4 KS FY2dzy i 2
producerswereaskedi | 2 ¢ Yl yeé (G2ya 2F akKAy3atSa 6SNB | OOSWiESRkRS
Producers were asked reporttons ofunprocessed PCAS and unprocessed MWAS accepted/delivered, as well as tons
of processed RAS acquired from shingle processors. These data are repdraddeidh as the tonnage of material

accepted. Producers were also askedthe tonnage of RAP and RAS used&pgroduction of asphalt pavement

mixtures, coldmix asphalt, as aggregate, or for other purposes, such as in a chip seal. The tons of reclaimed material
sent to landfills werealso requestedalong with the tons of material stockpiled at yeard.

For eab state, the tons of RAS and RAP reported as accepted and used were multiplied by thetosdilcesfimated
production to totalreported production, and these values were summed to arrive at the national estimated tons for
these materials, whichisreptli SR Ay (KS a9aiGATablédSR =+ f dzSaé¢ O2f dzyy 27

To understand the averagmrcentageof recycled material used in ntixes, producers were asked to report the

percent of RAP or RASeraged across albphaltmixtures produced for each sector (DOT, OtAgeny, Commercial &
Residential). If precise dataewe not available, respondents were asked to provide their best estimate. These responses
I NBE NBLRNISR Ay (K&S&é 0F SMbidesd as/RAR SERASAD/T (aM2Ey | 1t@eS NI 3 S
.FaSR 2y ¢2ya ! &SR Ay | a! k2 aThhle4 férlbgth ROP dndRIAS baSed Bn rdpofted NI |
tonnage of each material used in HMA/WMA tuaies divided by the total reported tons produced. Producers were not
asked about allowable RAP RASimits or binder replacement requirements, which can influence demand foiunes

that incorporate these materials.

Producers were asked to give their best estimate of the percentage of asphalt paving mixtures produced for each sector wh
WMA techndogy resulted in a temperature reduction of 10°F to 100°F. These percentages were multiplied by the total
mixture production for each sector to determine the total estimated tons of WMA produced for each sector. The survey
methodology was designed so thaily mixtures produced at reduced temperatures are reportaaine WMAechnologies

are also used for construction benefits unrelated to the goal of reducing production temperatures; therefore, producers were
also askedo estimate the percentage range of mixtures produced using WMA technoloditd atemperatures.
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Data Summary and National Estimates

Table4: Summary of RAP, RAS, WMA Data

Reported Values

Estimated Values

NATIONAL SUMMARY

2016

| 2017

2016

2017

Tons of HMA/WMA Produced

Tons, Millions

Tons, Millions

National Average All Mixtures Based on RAS Tons Used in HMA/WMA?
Companies Reporting Using RAS

76

Total 155.8 163.0 374.9 379.4
DOT 62.9 71.0 151.5 165.2
Other Agency 424 39.9 102.1 92.7
Commercial & Residential 50.4 52.2 121.4 121.4

Companies Reporting 229 238

RAP Tons, Millions Tons, Millions

Accepted 35.6 35.7 81.8 79.9
Used in HMA/WMA Mixtures 32.8 33.8 76.9 76.2
Used in Aggregate 1.3 1.4 3.7 3.4
Used in Cold-Mix Asphalt 0.1 0.1 0.2 0.3
Used in Other 0.2 0.1 0.4 0.2
Landfilled 0.0 0.0 0.1 0.0

Total Tons of RAP Stockpiled at Year-End 41.2 45.8 93.6 102.1

Avg. % Used in Avg. % Used in
Mixtures Mixtures

Average % for DOT Mixtures? 19.3% 19.5%

Average % for Other Agency Mixtures! 19.7% 19.1%

Average % for Commercial & Residential Mixtures? 24.2% 21.7%

National Average All Mixtures Based on RAP Tons Used in HMA/WMA? 20.5% 20.1%

Companies Reporting Using RAP 224 234

RAS Tons, Millions Tons, Millions

Unprocessed PCAS Shingles Accepted?® 0386 0.254 1027 0.591

Unprocessed MWAS Shingles Accepted?® 0.148 0.344

Processed Shingles Accepted 0.274 0.134 0.846 0.311
Used in HMA/WMA Mixtures 0.499 0.406 1.390 0.944
Used in Aggregate 0.004 0.015 0.009 0.036
Used in Cold-Mix Asphalt 0.000 0.000 0.000 0.000
Used in Other 0.000 0.000 0.000 0.000
Landfilled 0.002 0.000 0.005 0.000

Total Tons of RAS Stockpiled at Year-End A 0.596 A 1.387

Avg. % Used in Avg. % Used in
Mixtures Mixtures

Average % for DOT Mixtures? 0.341% | 0.355%

Average % for Other Agency Mixtures? 0.274% | 0.188%

Average % for Commercial & Residential Mixtures? 0.334% | 0.221%

1 Average percentb as ed on

c o nt r pecentge foseach septar,radjusteld based upon reported tonnage.

2 Average percent based on total reported tons of RAP or RAS used in HMA/WMA divided by reported total tons HMA/WMA produced.
3 Prior to the 2017 construction season, unprocessed PCAS and MWAS Shingles were reported collectively.

A Question not asked in 2016.

WMA % of Total Production Tons, Millions
Total 116.8 147.4
DOT 36.3% 42.2% 50.7 69.6
Other Agency 32.4% 31.7% 315 29.4
Commercial & Residential 30.5% 39.9% 34.6 48.4
Companies Reporting Producing WMA 165 163
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Total HMA/ WMA Production

Table4 includes the national summary agphalt mixture productionlata from the 206 and 20X construction season
surveys. The information requested in the survey is detailed in Appendix A and summariabteAil, Section 2. State
level dataarereported in Appendix B.

200.0

From 208 to 2017, the estimated total g 180.0
amount of asphalt mixture produced the % 160.0 |
United States increased fron789million 5 1400 [ |
tons to 3793 milliontons, an increase of § 120.0 [ |
1.2percent g 1000

g 80.0 | |
Asphalt pavement mture LIN2 RdzOS £ 600 R R
customers can be divided into two broad u—; 40.0 B B

. . = NNNNNN NNNNRN NNNNNN

sectors: the private sector (Commercial ¢ 2 200 gggggﬁ §§§E§ §§§§§§ Q
Residential) and the public sector (DOT ¢ 0.0
Other Agency)¢ KS 4&hidKSNJ ! DOT Other Agency Commercial & Residentia
sector includessphalt pavement Figure2: Estimated Total HMA/WMA Asphalt Mixture

mixturesproduced for public works Production by Sector, 20@2017

agenciestoll authorities; andcity, 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.

As seen in Figure 2, increases and decreases in total tonnage production eshynaéesor havearied from year to year.
Compared to the 2016 construction seasosplaalt mixture tonnage produced for the DOT seaid®2017sawanincrease
of 9.0 percent however, mixture production for thEommercial & Residentiaéctorwas flatand the Other Agencsector
decreased byust over9.2percentfrom 2016 to 2017

Reclaimed Asphalt Pavement

Table4 includes thenationalsummary of RAP data from the ZDand 20X construction seasosurveys. The
information requested in the survey detailedin Appendix A and summarizedTiableAl, Section 2Statelevel data is
reported in Appendix Brigure3is a visual representation of the estimated total tons oPR&Sed in asphalt ntixres,
aggregate, colginix asphalf and other usesas well as the amourandfilled, from the 2009 to 20¥ construction season
surveys The overwhelming majority of RAP is used intot asphalt (HMA) or warmix asphalt (WMAJnixtures
which is the nost optimal use of RAFhe tons used in colohix asphaltdata may include som€CPRf RAP, buthe
surveydoes not specificallgecord the use of iplace recycling technologies.

Fromthe 2016 to 2017 construction seasorthe amaint of RAP used in HMA/WMdkecreasedslightlyfrom 76.9 million
to 76.2 milliontons. The averagpercentRAP used iasphaltmixtures decressedmarginallyfrom 20.5 percentin 2016
to 20.1 percentin 2017. For 20%, 98 percentof companiegesponding to the survey reported using RAP. Wais the
case in 2016 as well, bigt a slight decrease from the 1p@rcentof companiegeporting using RAP in 2013 and 2014
and the 99%ercentof companiegeporting RAP use in the 2015 survey

Placemenbf RAP irtonstruction and demolitiotandfills is rare. Since the beginning of the survey in 20@average
amount of RAP landfilled is less than 150,000 tons per ye@2@ercent In 2015 the amount of RAP landfilled
increased significantly to dercentdue to three producers reporting sending RAP to a landfill. 177 20 amount of
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RAP landfilled was @4 percent which is in line with previously recorded lev&eclaiming9.9million tons of RAP for
future use saved about846 million cubic yards of landfill spage2017

Figure3: Comparison of Tons of RAP Accepted and Tons of RAP d&dexhdfilled(Million Tons) 2009;2017

90.0
80.0
70.0
2 600
h=
= 50.0
2 400
S
a 300
<
X 200
10.0
0.0 - - - - v - - -
2009 2010 2011 2012 2013 2014 2015 2016 2017
M Accepted 67.2 73.5 79.1 71.3 76.1 75.8 78.0 81.8 79.9
® Landfilled 0.1 0.0 0.3 0.2 0.1 0.2 1.0 0.1 0.0
® Used in Other 0.7 0.8 0.7 0.2 15 0.6 1.6 0.4 0.2
®# Used in Cold Mix 1.5 1.6 0.2 0.2 0.2 0.2 0.2 0.2 0.3
m Used in Aggregate 6.2 7.3 4.9 3.6 4.0 8.5 5.5 3.7 3.4

®mUsed in HMA/WMA  56.0 62.1 66.7 68.3 67.8 71.9 74.2 76.9 76.2

RAP Use by Sector

Figure4 shows the total estimatetbns of RAP used in each sectohe§e 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 pgegcentageby sector.

35 24%
22%
- 30 -
2 O 20%
z =
=2 = 18%
n =
5 D
= 20 o 16%
5 3
& < 14%
15 X
12%
0 2009 2010 2011 2012 2013 2014 2015 2016 2017 10%
2009 2010 2011 2012 2013 2014 2015 2016 2017
e DOT = = DOT
== == QOther Agency
e Other A
Other Agency == = Commercial & Residential
e Commercial & Residential Average
Figure4: RAP Use b8ector (Million Tons) Figure5: Average Percent RAP Used by Sector
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Figureb shows the averaggercentageof RAP used by each sector anekrall across all asphalt pavement mixturéle
averagepercentRAP used by all sectors has seen variable growth 2@08 to 20%. The change in totgdercentageof
RAP use has seen a decreased growth rate from 2009 @ Z0& growth ratdor 2016 to 2017 was negative, putting
the total percentage of RAP utilized on level with timeframe of 2013 to 2014

DOT Other Agency Commercial & Residenti:
< 40 200 < - 40 200 c < 40 200 <
= = 2 2 = =
‘£ 30 150 ¢ E 30 150% ‘€ 30 150°g
g 20 100 &’ g g &’ 20 100 2

o c < o
'D_Cj |: |9 20 100 IE |D_O- I:
< - o]
< 10 50 2 o [ < 10 50 &8
o |9 é 10 50 IE o IE
o — — — — o — — — —
Q & 8 8 7 20092011201320152017 & 8 8 §
® Total Tons= RAP Tons ® Total Tons& RAP Tons ® Total Tons& RAP Tons

Figure6: RAP Tons and Total Mixe Tons ComparisofMillion 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 sectowhichis shown in Figuré. For the 2017 construction season, thes ofRARusedin the
DOTsectorincreasedrom 2016 to 2017, but it decreased for thedther Agency an@ommercial & Residential secsomhe
increasedpercentageof RAP used in theOTsectorshown in Figure 5combined with amncrease in the tons of nire

used for this sectoshown in Figure Gvas not enough toffset declines in th®©ther Agency and Commercial & Residential
sectors, resulting in alightdecreasq0.4 percen in the natinal averagepercentageof RAP used.

RAP Usein Each State

Figure7 andTable5 show the averagpercentageof 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 th
accuracy of data for individual states varies depending on the number ofmespweceived fromroducers ineach

state and the total number of tons accounted for in the responses.
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Figure7: Estimated Averag®ercentageof RAPIn EachStatefor Each Construction Season Sury@913;2017

Table5: Average Estimated RARrcent

Average RAP Percent

Average RAP Percent

*

|
.
* *

|
0 | 12% |

State 2013 | 2014 | 2015 | 2016 | 2017 State
Alabama 24% | 23% | 25% | 24% | 24% | Montana
Alaska Nebraska 33%
American Samoa Nevada
Arizona New Hampshire
Arkansas New Jersey * \
California New Mexico
Colorado New York ‘
Connecticut North Carolina
Delaware North Dakota
Dist. of Columbia Ohio
Florida 31% | 32% 33% 32% | 35% [[SEINNE
Georgia 27% | 23% | Oregon
Hawaii * | * | * ‘ 20% | Pennsylvania
Idaho 28% | 25% | 25% | 21% | 27% | Puerto Rico * -
lllinois 22% | 28% | 25% | 23% | 25% | Rhode Island |
Indiana 27% | 29% | 28% | 22% | 22% | South Carolina
lowa 13% | 14% | 11% | South Dakota |
Kansas 23% | 22% 20% Tennessee 14%
Kentucky 14% 13% | 24% | Texas
Louisiana 21% | Utah
Maine 21% 20% | Vermont
Maryland 23% | 21% | 23% | 26% | 23% | Virginia
Massachusetts Washington
Michigan % 0 % % 28% | West Virginia
Minnesota 21% | 24% | 22% | 21% | 20% | Wisconsin
Mississippi Wyoming
Missouri 20% | 20% | 23% | 23% | 23% -----
NORigrgrﬂ’;r;es oAt 0i 9% 10i 14% 20i 29%
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