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Appendix A to the ninth edition of Asphalt Pavement Industry Survey on Recycled Materials and Warm-Mix Asphalt
Usage (Williams et al., 2019) provides details on the methodology used to collect and analyze the 2018 construction
season survey data and reproduces the primary survey instruments used to collect data from asphalt pavement
mixture producers and State Asphalt Pavement Associations (SAPA). Producers were asked primarily to provide
company-/plant-level data, while SAPAs were asked to provide industry-level data for their state.

Survey Methodology
To collect and analyze the data summarized in the main Asphalt Pavement Industry Survey on Recycled Materials
and Warm-Mix Asphalt Usage report for the 2018 construction season survey, the following tasks were conducted:

1. Develop a survey instrument 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 via
telephone, email, and in-person 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
through the survey instrument 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 in each state and to prepare a final report.

The survey was conducted using an online survey platform, SurveyMonkey®. Table A1 summarizes the questions
asked in each section of the survey instrument. Sections 1 through 4 of the survey instrument remained consistent
from the 2009 to 2014 construction seasons. Questions were added to or modified in Sections 2 through 4 for the
2015 to 2018 construction seasons to gather additional information about RAP and RAS stockpiling, fractionation,
the use of softer binders and recycling agents, the acceptance of processed RAS, and the use of WMA technologies
at HMA temperatures. In 2017, the Section 3 question about tons of unprocessed shingles accepted was modified to
ask about the type of unprocessed shingles accepted. In 2018, the Section 4 questions about the use of WMA
additives at HMA temperatures were modified to gather additional information. Section 5 was added in the 2012
construction season survey to collect information on the use of other recycled material in asphalt mixtures. Starting
in 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 used to gather information for the 2018 construction season is
provided in the Survey Instrument section of Appendix A.

Producers were notified of the survey through several forums and electronic media. Notice were placed in NAPA'’s
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 Pavement Association 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 also
shared through social media channels, primarily Twitter, Facebook, and LinkedIn. Follow up with producers and
SAPAs was conducted via email, social media, and telephone.
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Table A1: Survey Instrument Summary: Producer Questions, 2018

Section 1: General

Section 5: Other

. Section 2: RAP Section 3: RAS Section 4: WMA )
Information Recycled Materials
Type of Surve Tons Unprocessed Tear-Off Average % Produced for Other Recycled Materials
yp y Tons RAP Accepted ns Unp DOT Tons With 210°F y
Respondent Shingles Accepted Reduction Used (Y/N)
Type of Other Recycled

Contact Information

Tons Used in HMA/WMA
Mixes

Tons Unprocessed
Manufacturers’ Waste
Shingles Accepted

Average % Produced for
Other Agency Tons With
210°F Reduction

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

State Information Is
Provided for

Tons Used in Aggregate
Base

Tons Processed
Shingles Accepted

Average % Produced for
Commercial & Residential

Tons of HMA/WMA
Produced Using Each Other

Tons With =10°F reduction Recycled Material
Number of Production Tons Used in Cold-Mix Tons Used in HMA/WMA Chemical Admixture % With | Tons of Each Other
Plants Asphalt Mixes 210°F Reduction Recycled Product Used
. " Y
DOT Tons Tons Used in Other Tons Used in Aggregate Add|3|ve Foam.mg % With
Base 210°F Reduction
) Tons Used in Cold-Mix Production Plant Foaming %
Other Agency Tons Tons Landfilled Asphalt With 210°F Reduction
Commercial & 0 . . Organic Additive % With
Residential Tons Average % for DOT Mixtures | Tons Used in Other >10°F Reduction
Average % Produced for
0
Average % for Other AGency | 7o andilied DOT Tons at HMA
Mixtures
Temperatures
. Average % Produced for
0
Ave.rage ./° forI' Commercial & Average % for DOT Mixtures | Other Agency Tons at HMA
Residential Mixtures
Temperatures

Excess RAP (Y/N)

Average % for Other Agency
Mixtures

Average % Produced for
Commercial & Residential
Tons at HMA Temperatures

Tons of RAP Stockpiled

Average % for Commercial &

Chemical Admixture % at

Residential Mixtures HMA temperatures
Percentage of Additive Foaming % at HMA
RAP Fractionated Excess RAS (YN) temperatures
Percentage of .
RAP Mixtures Using Softer Tons of RAS Stockpiled T e g0 el Ll
X temperatures
Asphalt Binder
Percentage of What Sectors Allow What | Organic Additive % at HMA
RAP Mixtures Using
. Level of RAS temperatures
Recycling Agents
Percentage of
RAP Mixtures Using Softer
Asphalt Binder

Yellow indicates a new question for 2018

Percentage of
RAP Mixtures Using
Recycling Agents

_ Cyan indicates a question modified for 2018
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Asphalt mixture producers then went to the SurveyMonkey website to complete the survey form. Because data was
collected on a state-by-state basis, producers could complete the survey multiple times, providing information for
operations in different states on each visit. Some producers submitted data through PDF versions of the survey
instrument or through a Microsoft Excel spreadsheet developed by NAPA. After the initial data was gathered and
analyzed, anomalies in individual producer records were identified and reconciled.

To collect industry-wide data from the SAPAs, the survey instrument included 10 questions focused on state-level
information, as opposed to specific producer information. Table A2 summarizes these questions. In a handful of
states without SAPAs, industry-wide data was provided by an Associated General Contractors (AGC) chapter or a
similar knowledgeable source. In previous years, this data was collected via a separate survey; for 2018, a single
survey instrument was used with the first question (“Are you an Asphalt Producer, State Asphalt Pavement
Association, or Other”) determining whether the respondent should answer the producer or SAPA survey questions.
Respondents indicating “Other” were not surveyed.

Table A2: Survey Instrument Summary: SAPA Questions, 2018

el i G_eneral Section 2: Tonnage Section 3: RAP Section 4: RAS Sectlop <3 OUlies
Information Requirements
. What Sectors Allow What . -
Type of Survey Estimate O.f Total Tons Do Producers in State Level of RAS (DOT, Other Reqire, AHOV\.I’ or Prohibit
Respondent Produced in State (Al Fractionate RAP (Y/N) Agency, Commercial & Use of Recydling Agents
Sectors Resi der;tial) With RAP, RAS, RAP+RAS

Contact Information

State Information Is
Provided for

Do You Believe Increasing
Utilization of Recycled
Materials in Your State Is
Possible? (Y/N)

(If Yes) Two Ideas How to
Increase Utilization.

Yellow indicates a new question for 2018 _ Cyan indicates a question modified for 2018

Appendix B and certain tables in this report provide survey responses and estimated values at the state/territory
level. To keep specific producer data confidential, no state-specific information is provided in the tables or
appendixes if fewer than three producers from the state/territory responded to the survey. Information from
states/territories with fewer than three responding companies is included in the estimated national values, however.
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Data Estimation Method

To determine the estimated total amount of RAP and RAS used and WMA produced nationwide and in each
state/territory, the total amount of asphalt mix produced in each state/territory 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 32 states, totaling more
than 294 million tons.

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 FY2018 federal-aid
highway apportionment (FHWA, 2019) for those states was determined, resulting in Equation A1. This is the same
methodology used to estimate tonnage in previous versions of this survey, as detailed in Hansen & Newcomb (2011),
with the formula updated annually as SAPA-reported estimates and federal apportionments for the states change.

Total Estimated Tons = 0.0035 x (State Federal Apportionment)?-0608 [A1]

As shown in Figure A1, 40 states and territories, along with multiple counties and municipalities across the nation,
have acted to raise and/or otherwise dedicate additional local funds to transportation since 2012 (T4America, n.d.;
Davis, 2019; NCSL, 2019). These additional and/or dedicated funds are not accounted for in Equation A1, which
can lead to underestimation of total tonnage in some states. Similarly, because federal funding for the U.S.
territories is through the Territorial and Puerto Rico Highway Program instead of state apportionment, estimates for
these jurisdictions were calculated using Equation A1 and Territorial and Puerto Rico Highway Program FY2018
funding levels (FHWA, 2017).

Figure A1: States Approving Measures to Increase and/or Dedicate Transportation Funding, 2012-2018
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In addition, in some markets, asphalt pavement mixture may be produced in one state and placed in a neighboring
state. Although producers are asked to report tonnage based upon the location where it is placed, it is possible that
data about mixtures reported for one state may include data from mixtures placed in two or more states. This can
lead to overreporting in one state and underreporting in another. For example, a producer in Washington, D.C., may
have produced mixtures used in Virginia and Maryland too, but may have reported all tons produced as Washington,
D.C., tons.

These caveats apply to the data reported in Appendix B and other state-level data included in this report; however,

they have only minimal impact on the national values in the main report.

Survey Instrument

As outlined earlier, this appendix includes a copy of the survey instrument used to collect responses from
participants. The majority of asphalt mixture producers participating in the survey used the online survey platform
SurveyMonkey® to provide their responses. Some producers submitted their data through PDF forms or a Microsoft
Excel spreadsheet developed by NAPA to collect the same information. The producer section of the survey
instrument begins on page 7; the SAPA section begins on page 25.
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2018 Construction Season Survey Instrument — Producer Section
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2018 Construction Season Survey Instrument — SAPA Section
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