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))) Presentation Takeaways

What is an EPD?

How is an EPD created?

Industry Efforts
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))) Growing Public Demand

81% Executive Corporate

Leaders believe they neec

to

adopt sustainability princi

nals

McGraw-Hill Construction

2012

>50% of State DOT’s have
adopted sustainability

NAPA principles
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} ) Future Trends

Grad students look into the future of impact issues...

(o) . . . . .
934 of students say social/environmental issues are important to a business' long-term success.

Students predict the most important issues for
600/0 business to get right in the next ten years:

Essential
1. Climate & Energy [ 34% ]

2. Sustainable Product Development
& Marketing [23%]

3. Resource Conservation [17% ]

4. Supply Chain Management [14% ]

33% Very Important 5. Human Rights/Fair Labor [13% ]

NAPA NET Impact
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))) Infrastructure Green Rating Systems

National, State, Local

™
gy

1‘ ECONOMIC = SOCIAL = ENVIRDNMENTAL eHViSio
/7
7 S AL

Ratin g Tool SUSTAINABLE

Best practices

Earn Credits

LEED CERTIF /g,

Indicator of sustainability

Green roads

I-LAST™
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https://www.greenroads.org/
https://www.greenroads.org/
https://www.sustainablehighways.org/
https://www.sustainablehighways.org/
http://www.sustainableinfrastructure.org/
http://www.sustainableinfrastructure.org/
http://magazine.georgiaplanning.org/wp-content/uploads/sites/3/2012/11/PEACH_Logo.png
http://magazine.georgiaplanning.org/wp-content/uploads/sites/3/2012/11/PEACH_Logo.png

Reclaimed Asphalt
- Pavement (RAP)

Material Credits

LEED 2009
S Fkan b Recycled or Reuse
Materials
Ground Tire Rubber
(GTR)
LEEDv.4
, Environmental
Recycled Asphalt PrOd u Ct
Shingles (RAS) .
NAPA Declarations
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))) Environmental Product Declarations

EPD declares quantified Environmental Facts
e nVi ronm ental data for 3 Functional unit: 1 metric ton of asphalt concrete
. Primary Energy Demand [MmJ] 3.9x103
d efl n ed p rOd u Ct Renewable mJj 3.9x103
Fa | r Non-Renewable (mJj 3.5x10?
Global Warming Potential [kg CO,-eq] 79
Com para ble Acidification Potential kg SO,-eq] 0.23
Eutrophication Potential [kg N-eq] 0.012
Th | rd Pa rty ReVIGWGd Ozone Depletion Potential [kg CFC-11-eq]  7.3x10°
. Smog Potential [kg 0s-eq] 4.4
Cred I b I e Boundaries: Cradle-to-Gate
Company: XYZ Asphalt
RAP: 10%

Source: PE International, Values are for illustration purposes only.
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))) Environmental Product Declarations

Environmental Product
Declarations (EPDs)
Standardized life cycle
assessment (LCA) report
defined by product category
rules (PCRs)

* |SO 14040 - LCA

* SO 14025 - EPD
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))) Pavement Life Cycle Assessment

Inputs - Materials, Energy, Water Recycle/Reuse

Raw Material Production Construction Use End of Life

P \'0‘0
Sar .
.:‘ A |," ?

-
* Aggregates * Fuel * Transport *Vehicle e Landfill
e Admixtures  Water e Paving Operation * Recycle
* Asphalt « Equipment * UHI
Binder * Stormwater
e Transport Runoff
* Maintenance/
Workzone
congestion
NAPA Outputs - Solid Wastes, Emissions to Air, Emissions to Water
== :

MATIONAL ASPHALT
PAVEMENT ASSOCIATION



))) Impact Assessment

Per ton of HMA Asphalt Aggregates Plant Oper.| Transport| Const. Total
Natural | Manuf.
Emissions to Air (g/ton)
SO, 9.4E+01| — 1.7E+00 9.5E+01]
NO, 1.1E+02[ 1.3E+00| -—- 1.3E+01| 4.4E+02| 1.5E+02| 7.1E+02
CO, 1.5E+04{ 1.2E+03| - 1.7E+04 3.2E+04
CO 7.3E+00] — 6.5E+01| 1.9E+03| 6.0E+02(2.6E+03
HC 6.8E+01| — 1.5E+02[ 5.0E+01| 2.7E+02
Metals not specified 2.3E-01] -— 2.3E-01
HCI 5.7E-02] — R 7F.ND
PM2.5 5.6E-03 Potential Environmental Impact
PM10 — |4.7E+01] 3.2E+ Global Warming Potential Acidification Eutrophication
Total PM 1.1E+01|{8.1E+01| 1.6E+02| 1.4E+ ) . o
Fossil Fuel Depletion Water Use Criteria Air Pollutants
CH, 6.0E+
VOC 1.6E+ Human Health- Noncancerous Human Health- Cancerous Photochemical Smog
Source: Hassan 2009 Ozone Depletion Terrestrial Toxicity Resource Depletion
Land Use Aquatic Toxicity

Tool for the Reduction and Assessment of Chemical and Other
Environmental Impacts (TRACI)

* Impact Assessment Tool for US
NAPA P

oL ===+ Developed by EPA 0

MATIONAL ASPHALT
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))) Product Category Rules (PCR)

Product Category Rules
(PCRs)

Rules a product must
follow to publish an EPD

Defines Goal and Scope
Sets LCA boundaries
Delineates Acceptable
Inventory Data
|ldentifies Impact
Categories
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Asphalt binder
manufacture

Transportation
to plant

Aggreggte Fuels
production
Transportation Transportation
to plant to plant
A 4
4 )
Plant
Operations

Cradle to Gate

\ 4

(

3
Transportation

to site

\ 4

Construction
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Life Cycle Inventory Analysis

The Life Cycle Inventory Analysls covers entire ife cycle stages as shown below.

Materials

This stage Includes raw
malerals extraction and
transformation, as well as
purchasad parts, until
delivery to the manufac-
turing site in Grand
Rapids.

Production

This stage comprises all
production and assembly
processes. Data was
obtained from the man-
agement system of the
production site in Grand
Rapids

Transport

Transport from supplers
to Grand Rapids and
transport from Grand
Rapkis to major North
American

markets Is considered.

Use

No refevant environmental
exchanges occur during
the use of the product.

Distribution of the environmental impacts for the relevant life cycle stages

A presentation of quantified
environmental life cycle product information
for the Think work chair in North America.

End of life

A product can be dis-
posad of in diferent ways,
or become a resource
itself. Based on current
North American averages,
It was assumed that about
99% of the products are
landfilled, 0% Incinerated
and 1% recycled at the
end of thelr useful IFe.

Category Unit Total Matertals Production Transport End of Life
Global warming la COs-eq.| 102 610.0 &7 B00.O 27 700.0 372090 33500
Acidification I; SO;-ca.l 836.6 5350 2660 353 0.3
Eutrophication 5] NDrcq.l 2.2 4&Na 1790 N2 EX)
Photochemical smog lg CaHe-e) 242 180 08 45 0.7
No refevant enviranmaental axchanges occur durning the use stage of the product.
_i_"':— 12
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))) How to get an EPD

|dentify Program Operator

|ldentify or Develop a PCR - Program Operator
Conduct LCA study - LCA Consultant
Development of EPD - LCA Consultant

Verification of EPD and LCA study - Third Party
Reviewers

6. Publish EPD - Program Operator

O~ wb?pr
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Environmental
Sustainability

Initial Goal Develop Industry Average EPD

Determine Program Operator
 Affordability

* Credibility

* Facilitates Innovation

Conduct Underlying LCA - Amlan
Mukherjee

14



))) Who are Program Operators?

LCA/EPD Standard Non-Profit
Consultants  Developers  Associations
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))) NAPA EPD Program

Program Overseen by the
Sustainability Committee

* Created in Sept. 2014

Commaboiisiekess i bl * International Standards
PCR for Asphalt Mixtures for
Yerthont i use in North America

 PCR Guidance Development
Initiative

e Starting Point -Norwegian
PCR

5100 Fortes Bva. | Lanham, MD 20706 | 301.731-4748
waw.AsphalPasemant ornyEPD

16

www.asphaltpavement.org/epd



))) PCR Development Working Group

Customers
Local
State
Federal
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Industry Other
Asphalt Producers Academic
Asphalt Binder LCA Expert
Suppliers

Asphalt Contractors
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Source Materials

MATIONAL ASPHALT
PAVEMENT ASSOCIATION

ASPRRA\
100% RECYCLABLE

Reuse
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))) Underlying LCA - Data Collection

Led by Dr. Amlan Mukherjee Sugwﬁq?%%w E é‘?; foin,.
Surveyed nearly 40 plants S%‘gEEEBIGITJFURMATIUNE“R'E?}A'R%'%S
Primary Data MFLL'UcNISuEJ S'"f‘t'"ﬁhpfﬂ:{:n A.I.A'S:‘E'ARCHg
- Natural gas (in cu-ft) - annual L
e Electricity (kWh) - annual
* Diesel oil used in boiler and equipment (gallons) - annual
* Mix design data and percentage production
e Transportation distances: raw materials to plant
* Emissions: stack test in the last 5 years
* Plant and region specific insights
= = :
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} ) EPD Tool

Aid Contractors to
Create EPD

Online Tool
Real-Time EPDs

4 triSIGHT

NAPA
— ™ —

MATIONAL ASPHALT
PAVEMENT ASSOCIATION

C f

i Apps

You Are Now Leavin... Lf] NAPA: Local IntraNet s National Asphalt Pa... Asphalt

www.asphaltpavement.org/ghgc

Miriam §:{ Google Scholar

Company Location Print Reset
Yaar Mix Broduced (Tans) 220000 Metric Tonnes CO2e Emissions
plant TEICTI | e ——————
Combustion
recyciod 01 Gon [ 150000 —
CTENCON | .
Plant Gasoline (Gal) . 7,500 [ |
Equipment & e
Vehicles Dlesel Fuel (Gal) n 22900 -
Propane (Gal) n 10,000 l
t"("‘;h";wef Pennsylvania . 200,000 | 1 Metric Tonne = 1.1 US Tons
0 500 1K 1.5K 2K
Metric Tonnes COZe Credit [ ¢4+ |
Average Tons % Mix Target %
- WMA 270  Mix oF 0 80
. - 46 % AC 25
[ RAS 18 9% AC 5
- Fuels
-2K -1.5K -1K -500
MMBTU/Ton Mix
Reportable Tonnes CO2e | Percent of Total | Lbs CO2e/Ton Mix /
Piant Combustion 4137 87.8% 285 Verify accuracy of
! Plant Fuel data if
Equipment & Vshicies 4382 10.2% 43 value Is outside NApA
the Green Zone
Eisctric 104 2.2% 0.82
— ™ —
Less Crodits -926 19.8% 8.2
NATIONAL ASPHALT
Net CO2e 3,798 335

PAVEMENT ASSOCIATION




))) EPDs In Practice

Economic

* Meeting Green Rating
System Credits
Optimizing Plant Operations

envision™
Z “geenroadg

SUSTAINABLE
INFRASTRUCTURE

-A—
N 21
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https://www.greenroads.org/
https://www.greenroads.org/
http://www.sustainableinfrastructure.org/
http://www.sustainableinfrastructure.org/

))) EPDs In Practice

Social

Communicates Commitment
to Environment
Corporate Sustainability

Reports

-
22
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))) EPDs In Practice

Equitable

Environment

* Optimizing Mix Design
e Optimizing Plant Operations




))) Design Curves

350

5% Binder Mix
&

308

8% Binder Mix

B 25 =

200 o

& 5%AnitialirginAMixa

150 @ O 8%AnitialirginAMixEl

%Reductiond@n@WPEKgDLO2Eq
L

103

50

ol . . . . . . .

0.00%0 0.50%0 1.00%0 1.50% 2.00%2 2.50%0 3.00%0 3.50%2
%A sphaltBinder®Replacement?
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))) Project Schedule

Environmental

PCRs Sustainability
Public Review - Jan. 2016

Published - Spring 2016
EPD Tool

Beta Version - Spring 2016
Final Version - End 2016

World

alt.

Asphatt

SHOW 8 CONFERENCE
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Heather Dylla
hdylla@asphaltpavement.org
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