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About EUISSCA

TheElectric Utility Industry Sustainable Supply Cidiiance(the Alliance)jsa group of 23 leading
electric utility procurement departments and over 50 supplier affiliatesking tolead the industry in
enhancing and promoting supply chain sustainable practices across utilities and supyibees
information is available on our websitevw.euissca.org

Our Utility Members
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Anti-Trust Statement

All activities related to the Electric Utility Industry Sustainable Supply Chain Alliance are subject to
compliance with all federal and state antitrust laws. We will not discuss any company's specific pricing,
vendor terms and conditins,discountsor anything else that may affect prices, allocation of markets,
specific vendor experiences, or any other competitively sensitive information

Disclaimer

EUISSCA does rggecificallyendorse any of the products mentioned ingiPlaybook. fie content in
this Playbook is only for information purposes and useesencouraged talo their own additional
researchto confirm applicabilityand appropriateness.

Thank you to the 2020/202Zonstruction Work Team

EUISSCA would like to thahikeAllianceConstruction Work Teamwhichled the development of this
playbook This Work Team is sponsored by Tiffany Rodriguez (Pabfiig)e wart to thank her forher
leadership ana¢hampioning tis effat. While most EUISS& members contributed to s document we
would lke to thank the following indiduals in paiitular fortheir contributions: Robyne Black
(Ameren), Mcheel JonesBey (ConEdon), Ari Tagr (Dominion Energy), Venus Randle (DTE Energy),
Gregory Chiesa (DTE Enerdyandall Westmoreland (DTE Engrdg3odney Lond(uke Energ), Bryan
Umstead (Duke Energy), I@yRome (Entgy), Joshua Lev(First Energy), Carol Hoffman (First Energy)
Timothy Evals (PG&E), Willlm McGuire (PG&E), Addro Serrudo (PG&E), Hillary HelEkSDG&E),
Maria Miller(SDG&E), Julillarreal (SRP), Holly Hill ($CEmM Groora (Okonite), and Doug &tich
(Burns & McDonnell).
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Introduction

Why isaddressing construction important?

In 2020, the Alliance conducted its first Hot Spot Assessment. The purpose of the Hot Spot Assessment
was to prioritize member purchases and activities by impact, risk, stakeholder interest, influence, etc. to
help focusefforts at the member and Alliance levels. The Hot Spot TeamEiseidonmentally Extended
Input Output(EEIQdata to review total spend and the relative carbon footprint of spend data.

The outcome of the Assessment (results below) revealed that can&iruservices rose to the top in

both the spend and emissions rankings. The top four categories were in construction services: electrical
infrastructure construction services, general construction services, pipeline construction, and building
constructionservices.

Therefore, if the Alliance and Utility Members are looking to address their carbon footprint, the
construction area would be a key leverage point.

Priority Categories Sample Sub Categories % of procurement budget % of Emissions Total
Electrical infrastructure construction services 14.2% 16.8%
General construction services 14.8% 12.1%
Construction Services .Pipeline construction . 5.4% . 49.4% . 9.3% . 48.7%
Building construction services 7 5.9% 6.2%
.Archilectural, engineering, and related services . 9.1% . 4.3%
Electrical infrastructure materials 4.7% 5.9%
Manufacturing and industrial materials 2.8% 2.5%
.Cummunica.tiun and energy wire and cable 1.2% | | 1.9%
Construction and Priority Materials manufacturing | 11.6% 14.5%
Towers and wood poles 1% | 1.5%
Gas Infrastructure, pipe and nuclear infrastructure 1.6% 2.2%
Construction and Building 7 0.3% 0.5%
Waste Management not incl. remediation Waster gement and r diation services 0.9% 0.9%* 5.2% 5.2%*
Landscaping and Vegetation Management Landscaping & vegetation management 7.3% 7.3% 4.2% 4.2%
Hazardous waste treatment and disposal Hazardous waste treatment and disposal 0.4% 0.4%* 2.5% 2.5%
Building Maintenance, HVAC, Lighting and 1.5% 1.4%

| Fixtures, security services | | |
Fleet and Facility Operations Air Transportation, Fleet Services 1.2% 4.2% 1.3% 3.5%

Computer equipment, office supplies & furniture, PR P—

— Spend ($) Rankings Emissions (MTCO2e) Rankings -

Rank__Primarv Category Rank Primary Category Change*
1 | Construction services 38% 1 | Construction services 42% 0
2 | Materials & Equipment 19% 2 |Materials & Equipment 22% 0
3 Business & Professional Services 13% 3 |Environmental/Remediation 7% 6
4 Engi ing & Technical Services 9% 4 | Vehicles & Transportation 6%
5 Landscaping & Vegetation N\ gement 7% 5 |Engineering & Technical Services 4% 1

Landscaping & Vegetation

6 Maintenance & Repair 5% 6 |Manag t 4%
7 |Vehicles & Transportation 3% 7 | Maintenance & Repair 4% -
8 | Office 2% 8 |Business & Professional Services 4%-
9 |Environmental/Remediation 2% 9 |Energy 3% 3
10 |Chemicals 1% 10 |Chemicals 3% 0
11 Other 1% 11 | Office 1% -3
12 Energy 0% 12 |Other 1% -1

*Difference in ranking by spend and ranking by emissions (e.g., a “6” value means the secondary category was 6 ranks higher in emissions than in spend)
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What does the Playbook cover?

The Playbook covsthe following construction materials:

1 Asphalt 1 Wire and cable
1 Concrete/Cemen 1 Wood poles
7 Steel

These were key materials identified by spend, impact, and the 2020 Hot Spot AsseS&meé&taybook
does not cover vertical construction, management, or LEED. This version of the Playbook will only
address construction materials; construction servicetiding planning and executiosill be a later
focus.

The Playbook covethe following priority impact and opportunity areas of construction materials: GHG
emissions, water, waste, biodiversity, social impact reduction, social benefit creation, andtionsva
Both utilities and suppliers are both the target audience of the Playbook.

How to use this Playbook?

- uSpend: proxy for volume and impact of materials
Prioritize wmpact: use insights from this Playbook to consider impacts

Materials «Dpportunity: consider large or repeated projects as well as willing
partners across value chain

Apply uReview relevant practices from this playbook for inspiration
SIS0 wse resources, tools and support materials to 1D and

Practices pursue improvements

wCapture and share lessons
(@06)p1llall 1Y cRefine approach

I m p roveme nt uScale successes across

organization, industry, and value
chain




Material SelectionAsphalt
General Overview/context

The black cementing agent known as asphalt has been used for road construction for centuries.
Although there are natural deposits of asphalt, or rock asphalt, most used togeydisced by the oil
refining industry. Asphalt is a constituent of most petroleums and is isolated through the refining
process of distillation.

One of the characteristics and advantages of asphalt as an engineering construction and maintenance
materialis its great versatility. Although a sesulid at ordinary temperatures, asphalt may be liquified

by applying heat, dissolving it in solvents, or emulsifying it. Asphalt is a strong cement that is readily
adhesive and highly waterproof and durable, makirarticularly useful in road building. It is also

highly resistive to the actions of most acids, alkalis, and %alts.

Examples of types of asphalts include hot mix, warm mix, cold mix, and recycled asphalt pavement.

1 Hot Mix Asphalt (HMA)High quality thoroughly controlled hot mixture of asphalt binder
(cement) and welfyraded high-quality aggregatewhich can be compacted into a uniform
dense masg-ot mixis used for most road projectsuch agpavingroads, highways, and parking
lots.

1 Cold Mix AsphaltA mixture of emulsified or cutback asphalt and aggregate produced in a
central plant (plant mix) or mixed at the road site (mixreplace). Cold mix asphalt can be
produced and stored for usage atadr date.Cold mixis used for patch or steel plate
stabilization.

1  Warm Mix Asphaltis defined as a group of technologies that allow for a reduction in the
temperatures at which asphalt mixes are produced and placed relative to traditiona).HMA
WMA is poduced and placed at temperatures 20° to 50° C (30 to 120 degrees Fahrédmest)
than conventional HMA. The production and paving of asphalt at these reduced temperatures
generates fewer emissions and requires less energy while maintaining or entpg@asiement
performance.

1 Reclaimed Asphalt Pavement (RAExcavated asphalt pavement that has been pulverized,
usually by milling, and is used like an aggregate in the recycling of asphalt pavements.

Opportunities
91 Shrink of norrenewable natural resourcemnd the pollution generated by many manufacturing
industries have initiated a global determination for pushing the industry toward more
sustainable products. Asphalt as the principal element of almost any street and highway
pavement is integral in transptation development, which in turmakes sustainable asphalt
usepivotal for sustainable developmeft.

1 www.apai.net/Files/content/DesignGuide/Chapter 2B.pdf
2www.apai.net/Files/content/DesignGuide/Chapt@B.pdf

3 https://www.fhwa.dot.gov/innovation/everydaycounts/edd/wma.cfm

4 https://www.intechopen.com/books/asphaland-asphaltmixtures/incorporatingsustainablepracticesin-asphaltindustry
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1 Use of WMA can allow for extended paving seasons as the mixture cools more slowly than HMA.
In addition, compaction is easier resulting in less labueti The lower temperature also
allowed for the product to be hauled for a longer distance reducing transportation costs. Lastly,
WMA is healthier for site workers as they inhale less smoke and dust. Companies can even pave
on poor air quality daysduefoa ! Q&4 NBRJzOSR SYAaaArAz2yao

1 Paving with RAP can be cost effective, reduce wastetranchaterial perforns well compared
to conventional approaches

Keylmpacts

GHG emissions

9 For asphalt, the real concern is GHG emissions and energy management.

1 Hot mix asphalt (HMAhas an energy intensive manufacturing process. HMA also uses up
naturalresources ifio recycleccontent is included in the mix.

1 PG&E has offerecustomerincentivesor asphalt plants to purchase warm mix asphalt
technologies which result in decreased energy consumption in the manufacturing process.

9 Urban areas are characterized by a large proportf artificial surfaces, such as concrete and
asphalt, which absorb and store more heat than natural vegetation, leading to the Urban Heat
Island (UHI) effect.

Water
1 Road and parking lot projects usually require elaborate drainage networks to reraioveater
from the surfaces and prevent flooding. Flowing over pavement exposes water to pollutants
surface debris and asphalt. This polluted water eventually flows municipal sewage networks,
which empties into lakes, rivers, and streafns.

Waste
1 Use of eclaimed asphalt or roofing shingles can keep waste material out of landfill, while
potentially providing cost savings per a case study on Waste Management/Recycling from State
of Missouri?

Biodiversity
1 Petroleumbased asphalt is a higfOC (volatile @anic compound) substance. As the product is
converted to asphalt, significant quantities of harmful gases are released into the atmosphere.

5 hitps://iwww.fhwa.dot.gov/innovation/everydaycounts/edt/wma.cfm

6

https://www.fhwa.dot.gov/pavement/recycling/rap/#:~:text=Asphalt¥28vement%20Recycling%20with%20Reclaimed%20As
phalt%20Pavement%20(RAP),
Environmental%20stewardship%20is&text=The%20Federal%20Highway%20Administration%20(FHWA effective%20material%2
0for%20constructing%20highways

7 www.mdpi.com/2071
1050/11/16/4452/pdf#:~text=Abstract%3A%20Urban%20areas%20are%20characterized,Heat%20Island%20(UHI)%20effect
8 www.aexcelcorp.com/blog/ecdriendly-traffic-paint/3-waysasphaltand-concreteare-affectingthe-planet

9 https://environment.transportation.org/center/products _programs/case_studies.aspx

10 www.aexcelcorp.com/blog/ecdriendly-traffic-paint/3-waysasphaltand-concreteare-affectingthe-planet
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http://www.aexcelcorp.com/blog/eco-friendly-traffic-paint/3-ways-asphalt-and-concrete-are-affecting-the-planet

Social impact reduction

1 Itis estimated that recycling of asphalt pavements saves the American taxpayer raorg2tb
billion per year. It also saves thousands of deet of landfill space each yedgr.

1 Warm Mix Asphalt (WMApenefits can include reduced paving costs, extended paving season,
improved asphalt compaction, allamg forasphalt mix to be hauled longer distzes improved
working conditions by reducing exposure to fuel emissions, fumes, and odors, and reduced
greenhouse gas emissiotts.

Social benefit creation
1 The primary use (70%) of asphalt is in road construction
9 Its other main uses are fdasituminous waterproofing products, including production of roofing
felt and for sealing flat roofs.
9 The use of pervious pavement has been found to reduce storm water runoff and reduce
flooding which may oveload combined sewer sewage treatment plafts.

An example ofa Utility Member Progranincludess ¢ 9 Qa LJ NIy SNBKAL] 6A0GK D23

Works

Innovations

1 PG&E has been using cold patch asphalt for patchwork, made from soy and renewable materials.

1 Cold mix patchasphaltc products that are bidbased as pposed to petroleurrbased are
available.

0 PG&E uses cold mix asphalt made withtdsed chemicals on some jobs. This product
R2Say Qi RSGSNA2NIGS tA1S 20KSNJ O2tR YAESaA
situations.

1 Recycled asphalt pavement (RARpakes up about 12% of volume of asphalt mixtures produced
in the US. Asphalt pavements and mixes can be removed at the end of their long services lives,
reprocessed, heated again and turned back into new asphalt pavement. Benefits include
reduced cost andid prices of HMA materials, reduced consumption of our natural resource
supply, and its longerm performance is equivalent to or better than virgin rHix.

0 Using 20% RAP has a 14.45% reduction sa@11.75% reduction in volatile organic
compoundst®

1 A variety of asphalt innovations encourage sustainability through methods that minimize energy
consumption or encourage material recycling or through design that enhances stormwater
management. Bpartments of Transportation (DOTsg)cross the country are using these
innovations. Examnips include WarrMix Asphalt, Asphalt Reuse/Recycling, Perpetual
Pavement, Porous Asphalt, Pavement Aggregate Substitutes, and Use of Recycl&d Glass.

1 Ecofriendly ingredients: Another way manufacturers are making roads more sustainable from
an environmetal perspective is by using recycled material in the mix. For instance, Canadian
Road Builders Inc. offers a mix called Vegecol that is made entirely from renewabldyadadt

11 www.cdrecycling.org/materia/asphaltpavement

12 http://www.apao.org/warm_mix_asphalt.html

13 www.lakesuperiorstreams.org/stormwater/toolkit/paving.htmi

14 www.apao.org/recycled asphalt mixes.html

15 www.mdpi.com/20763298/6/6/73/pdf

16 www.environment.transportation.org/pdf/sustainability _peer_exchange/AASHTO_SustPeerExh_BriefingPaper.pdf
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material and can be used on major roads as well as for walking and bikirgy patecol is
manufactured at a cooler temperature, reducing its carbon footprint. As an added benefit, there
are no petrochemical ingredients to contaminate run off water.

1 FirstEnergy utilizes a Pavement Condition Index (PCI) which ranks conditid@@rgNew
Pavement) to 0 (Destroyed Pavementsupport the piritization of aphalt repar needs.

Other considerations
91 HrstEnergyutilizes a Calculation sheet which rates the quality of the Asphalt Pavement.

Successful practices (e.g. model language, policies, case studies)
1 Case studyin-place and centraplant recycling of asphalt pavementsMirginia
1 Case study: Improved asphalt pavement sustainability through perpetual pavement design in
lowa

Asphalt resources
Tools:
1 EPA Waste Reduction Model
i Emerald Ecd.abel EPD Tool
9 Organizational SMM Prioritization Tool

Calculators:
M Asphalt GHG calculator

Supportingnaterial

9 California San Joaquin Valley Study on Warm Mix Asphalt
GreenRoads Manual (2011)
Materials Considerations to Improve Pavement Sustainability
Strategies for Improving Asphalt Pavements
Sustainability Assessment of Green Asphalt Mixtures
Sustainable Asphalt Pavemenf Practical Guide Sustainability Specifics
Warm Mix Asphalt guidance

= =4 =4 4 -8 A

17 www.onssitemag.com/features/dnnovationsin-road-surfaceproductsandtechnigues



https://www.fhwa.dot.gov/pavement/sustainability/case_studies/hif19078.pdf
https://www.fhwa.dot.gov/pavement/sustainability/case_studies/hif19080.pdf
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https://www.mdpi.com/2076-3298/6/6/73/pdf
https://www.asphaltpavement.org/uploads/documents/EngineeringPubs/SIP102-Sustainability-Specifics.pdf
http://www.apao.org/warm_mix_asphalt.html
http://www.on-sitemag.com/features/8-innovations-in-road-surface-products-and-techniques
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Material SelectionConcrete/cement
General Overview/context

Although the terms cement and concrete often arged interchangeably, cement is actually an
ingredient of concrete. Concrete is a mixture of aggregates and paste. The aggregates are sand and
gravel or crushed stone; the paste is water and portland cement.

Cement comprisearound10-15%of the concrete nx, by volume. Through a process called hydration,
the cement and water harden and bind the aggregates into a rocklike mass. This hardening process
continues for years meaning that concrete gets stronger as it gets older.

Portland cement is not a brand nanbut the generic term for the type of cement used in virtually all
concrete, just as stainless is a type of steel and sterling a type of silver. Therefore, there is no such thing
as a cement sidewalk, or a cement mixer; the proper terms are concretealikland concrete mixef.

Opportunities

T ! aay3 tSaa OSYSyid Aa GKS Yz2ald STFSOGALS 4|
Architecture 203€°

T a!'y 9Yy@ANRYYSyGlrf tNRBRdzOG 5SOfFNIGA2Y 09t 50
communicate theenvironmental impact (e.g., resource use, energy, emissions) associated with
the manufacture or production of construction materials such as asphalt, cement, asphalt
mixtures, concrete mixtures, or steel reinforcemdr Organizations are encouragingethise
of EPDs to help drive environmental impact reductions with producers. EPDs can be compared
between product or manufacturers to understand environmental performance. They can also be
used to measure the performance of a product or manufacturer oweet Use supplementary
cementitious materials (SCM) or use of recycled content can reduce emigsidns.

Keylmpacts

GHG emissions
1 The cement industry is one of the majlobalproducers of carbon dioxide, a potent greenhouse
gas.
1 Concretecauses damage to the most fertile layer of the earth, the topsoil. Concrete is used to
create hard surfaces which contribute to surface runoff that may cause soil erosion, water
pollution andflooding®

18 https://www.cement.org/cementconcrete/cementand-concretebasicsfags
19 hitps://materialspalette.org/concrete/

20 https://w ww.fhwa.dot.gov/pavement/sustainability/hif19087.pdf

21 https://westcoastclimateforum.com/cfpt/concrete/strateqy?2

22 https://westcoastclimateforum.com/cfpt/concrete/strategy3

2 https://en.wikipedia.org/wiki/Environmental_impact_of concrete
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heating grouneup limestone in giant kiln¥.

Water

1 Cementmanufacturing requires water for cooling heavy equipment and exhaust gases, in
emission control systems such as wet scrubbers, as well as for preparing slurry in wet process
kilns 27

f Concreteuses f Y2aid  mnidK 2F (0KS2g2NI RQa AYyRdza (NAI f

1 In 2050, 75% of the water demand for concrete production will likely occur in regions that are
expected to experience water stre$s.

1 The Global Cement and Concrete Association has created Sustairtabitisiinedor the
monitoring and reporting of water in cement manufacturing

Waste

1 Most cement kilns today use coal and petroleum coke as primary fuels and, to a lesser extent,
natural gas and fuel oibelected waste and gyroducts with recoverable calorific value can be
used as fuels in a cement kiln, replacing a portion of conventional fossil fuels, like coal, if they
meet strict specifications?

1 Selected waste and gyroducts containing useful minals such as calcium, silica, alumina and
iron can baused as raw materials in the kiln, replacing raw materials such as clay, shale and
limestone.

Biodiversity

1 Key limestone habitats (e.g. caves) can be intricate and complex, havingnédkens of years
to form by natural processes, such that, unlike some other natural habitats (e.g. grasslands) they
are very difficult, or even impossible, to restore once damated.

1 Cement companies like Lafarge are now considering quarry rehabilitatiattakes into
account biodiversity in their site selectidh.

1 The Global Cement and Concrete Association has created Sustair@bitiblinefor Quarry
Rehabilitation and Biodiversity Management

24 hitps://www.weforum.org/agenda/2019/09/cemenproduction-country-world-third-largestemitter/

25 hitps://www.bbc.com/news/scienceenvironment46455844

26 hitps://www.wsj.com/articles/growingbricksand-more-waysto-shrinkconcretescarbonfootprint-
11581527395

27 https://gccassociation.org/wiontent/uploads/2019/10/GCCA_Guidelines_Water_v04 AMEND.pdf

28 https://www.theguardian.com/cities/2019/feb/25/concretéhe-most-destructivematerial-on-earth

29 https://www.nature.com/articles/s4189317-00095

30 https://www.linkedin.com/pulse/environmentasocialimpactscementindustriesnarayanan/

31 https://www.iucn.org/sites/dev/files/import/downloads/extration_and_biodiversity in_limestone areas.pdf
32 https://www.linkedin.com/pulse/environmentakocialimpactscementindustriesnarayanan/
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https://gccassociation.org/wp-content/uploads/2019/10/GCCA_Guidelines_Water_v04_AMEND.pdf
https://gccassociation.org/wp-content/uploads/2020/05/GCCA_Guidelines_Sustainability_Biodiversity_Quarry_Rehabilitation_May_2020-1.pdf
https://www.weforum.org/agenda/2019/09/cement-production-country-world-third-largest-emitter/
https://www.bbc.com/news/science-environment-46455844
https://www.wsj.com/articles/growing-bricks-and-more-ways-to-shrink-concretes-carbon-footprint-11581527395
https://www.wsj.com/articles/growing-bricks-and-more-ways-to-shrink-concretes-carbon-footprint-11581527395
https://gccassociation.org/wp-content/uploads/2019/10/GCCA_Guidelines_Water_v04_AMEND.pdf
https://www.theguardian.com/cities/2019/feb/25/concrete-the-most-destructive-material-on-earth
https://www.nature.com/articles/s41893-017-0009-5
https://www.linkedin.com/pulse/environmental-social-impacts-cement-industries-narayanan/
https://www.iucn.org/sites/dev/files/import/downloads/extraction_and_biodiversity_in_limestone_areas.pdf
https://www.linkedin.com/pulse/environmental-social-impacts-cement-industries-narayanan/
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Social impact reduction
1 Loweclinkerand novel cements that release far fewer emissions in production are capable of
matching the performance of Portland cement. Some already perform better than traditional
cement in certain applications.

Innovations

1 EcoeCementis able to incorporate aegter number of industrial waste products as aggregate
than Portland cement as it is less alkaline. This reduces the incidence chgti@gate
reactions which cause damage to hardened concrete-Emment also has the ability to be
almost fully recycld back into cement, should a concrete structure become obsdfete.

9 CarbonCure is selling a technology that injects carbon dioxide captured from industrial
processes into Portland cement along with water. The solids formed in this process can improve
themai SNA I f Q& aGNBy3aIdK o6& wmn G2 Hn LISNOSy

1 Solidia Technologies, founded in 2008, is still developing its technology to sequester carbon
dioxide in concrete, but it has support from big companies such as Lafarge and from the U.S.
Department of Transportatc®d CSRSNI f | A3IKgl & ! RYAYAAUNI GA2Y(
developed at Rutgers University, involves mixing a cement powder with sand and then filling in
open spaces with water and carbon dioxide. The cement reacts with the carbon dioxide to make
calcium cabonate and silica, which harden the material into concrete. The concrete could be 10
G2 Hp LISNOSyd adNRyASNI KIFy G2RIFI&Q&a YIFGSNRIT &

1 Another approach is to change the properties of concrete by adding materials like fly ash, a by
product of burning coal.at material has been added to concrete in small amounts for
decades, but CeraTech, a company based outside Washington, D.C., is making concrete that is
95 percent fly ash. It uses half as much water as the Portland cement it replaces and lasts up to
three times longer®’

Successful practices (e.g. mol@elguagepolicies, case studies)

Case studies:
i Pavement Recycling in Texa
9 Sidewalk Pavement in Oregon
1 49ers score big witlolv-carbon footprint facility
1 Measuring and Reducing Embodied Carbon in Concrete

Model specifications:
1 EPA Comprehensive Procurement Guidelines Recommended Specifications for Cement and
Concrete Containing Recovered Materials
I Marin County Sample Nonresidential Specification
1 Sustainable Concrete Specification

33 https://www.chathamhouse.org/sites/default/files/publications/research/200%-13-makingconcretechange
cementlehne-preston.pdf

34 https://en.wikipedia.org/wiki/Ececement

35 https://www.technologyreview.com/2015/03/19/73210/whahappenedto-greenconcrete/

36 hitps://www.technologyreview.com/2015/03/19/73210/whahappenedto-green-concrete/

7 https://www.technologyreview.com/2015/03/19/73210/whahappenedto-greenconcrete/
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https://www.fhwa.dot.gov/pavement/sustainability/case_studies/hif19081.pdf
https://www.oregon.gov/deq/mm/Documents/ConcreteCaseStudy-COPsidewalks.pdf
http://concreteproducts.com/index.php/2014/08/11/49ers-score-big-with-low-carbon-footprint-facility/
https://www.sellen.com/wp-content/uploads/Measuring-and-Reducing-Embodied-Carbon-Dave-Walsh.pdf
https://www.epa.gov/smm/comprehensive-procurement-guidelines-cement-and-concrete-specifications
https://www.epa.gov/smm/comprehensive-procurement-guidelines-cement-and-concrete-specifications
https://www.marincounty.org/-/media/files/departments/cd/planning/sustainability/low-carbon-concrete/12172019-update/sample-nonresidential-specification.pdf?la=en
https://www.greenspec.co.uk/building-design/concrete-sustainable-specification/
https://www.chathamhouse.org/sites/default/files/publications/research/2018-06-13-making-concrete-change-cement-lehne-preston.pdf
https://www.chathamhouse.org/sites/default/files/publications/research/2018-06-13-making-concrete-change-cement-lehne-preston.pdf
https://en.wikipedia.org/wiki/Eco-cement
https://www.technologyreview.com/2015/03/19/73210/what-happened-to-green-concrete/
https://www.technologyreview.com/2015/03/19/73210/what-happened-to-green-concrete/
https://www.technologyreview.com/2015/03/19/73210/what-happened-to-green-concrete/
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Concrete/cement resources

Tools
i Climate Friendly Purchasing ToolkGoncrete
1 EPA Recycled Content (ReCon) Tool
1 UN SDGs and the BREEAM Family of Standards and Tools
1 Waste Reduction Model
9 Organizational SMM Prioritization Tool

Calculators
1 CableizeEmbodied Energy and Carbon
9 Embodied Carbon in Construction Calculator
0 Building Transparency EC3 embodied carbon calculator compare
products/manufacturers (concrete, aluminum, steel, wood, thermal/moisture
protection, etc.)
Supporting Material
City of Portland Low Carbon laitive
EPA Comprehensive Procurement Guidelines: Cement and Concrete Specifications
Guidance on Embodied Carbon Disclosure
IUCN: Biodiversity management in the cement and aggregates sector
How to achieve carbon neutral concrete
Strategies for Improving Sustainability of Concrete Pavements
New Cements
The Sustainable Concrete organizat{part of The Concrete Centre)

= =4 =4 4 -8 -4 -4 -9
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https://westcoastclimateforum.com/cfpt/concrete
https://www.epa.gov/warm/recycled-content-recon-tool
https://envconnect.s3-us-west-2.amazonaws.com/media/BREEAM_SDGs_Nov18.pdf
https://www.epa.gov/warm
https://www.epa.gov/smm/organizational-smm-prioritization-tool
https://www.cableizer.com/documentation/EEC/
https://www.cableizer.com/documentation/EEC/
https://www.buildingtransparency.org/en/
https://www.portland.gov/omf/brfs/procurement/sustainable-procurement-program/sp-initiatives
https://www.epa.gov/smm/comprehensive-procurement-guidelines-cement-and-concrete-specifications
https://carbonleadershipforum.org/guidance-on-embodied-carbon-disclosure/
https://portals.iucn.org/library/sites/library/files/documents/2014-008.pdf
https://gccassociation.org/climate-ambition
https://www.fhwa.dot.gov/pavement/sustainability/hif16013.pdf
https://www.bbc.com/news/science-environment-46455844
https://www.sustainableconcrete.org.uk/

Material Selection: Steel
General Overew/context

Steel is an iron alloy with typically a few tenths of a percent of carbon added to improve material
strength and fracture resistanc&lany other elements may be present or added. Stainless steels that

are corrosionand oxidationresstant need typically an additional 11% chromium. Because of its high
tensile strength and low cost, steel is used in buildings, infrastructure, tools, ships, trains, cars,
machines, electrical appliances, and weapons. Iron is the base metal of<@eell is essential to the
G§SOKy2t23ASa yR &2¢t dzi A 2 y ¢ ndwkahdiin thé 8iBré. Steet i©derirdl & Q &
to our current transport systems, infrastructure, housing, manufacturing, agriculture, water and energy
supply® Steel isalsocritical to the sectors and technologies that will enable and drive a green

economy?®

Opportunities
1 Reusing steel reduces the amount of embodied carbon in the material from its extraction and
production

1 Depending on the use of the steelttermal diffusion galvanized unit is approximately 15%
higher in first cost than a hot dip galvanized unit, but reduced replacement and maintenance
costs may outweigh initial cost. Thermal diffusion provides improved corrosion/abrasion/heat
resistance whih leads to asset longevity and reduced maintenance costs. There is also
reduction in manufacturing waste, zero heavy metals, and zero volatile organic comgdunds.

Keylmpacts

GHG emissions

1 Some of the emissions from steel production include ammonautiur, dust, coke gas, etc.

9 The energy used to produce one ton of steel has been reduced by 61% in the last 50 years, but

patents for further increasing efficiency have been declining

1 Some estimates of the averageezgy production intensity of steel is 18.68GJ/t and a carbon
intensity of 1.77 tCO2/t
Reusing steel reduces the amount of embodied carbon in the material from its extraction and
production

=

Water
1 Cooling water can be contaminated with coke and other paiits; however, about 90% is
cleaned, cooled, and returned to ¥®urce

38 https://en.wikipedia.org/wiki/Steel

39 https://www.worldsteel.org/en/dam/jcr:5b2465021f29-4d8b-92bb-afb2dc27ed4f/Sustainablsteelat-the-core-of-a-green-economy. pdf
40 hitps://www.worldsteel.org/en/dam/jcr:5b2465021f29-4d8b-92bb-afb2dc27ed4f/Sustainablsteelat-the-core-of-a-greeneconomy.pdf
41 https://www.tspproject.org/app/pge/assess/euissgaocurement/replacehot-dip-galvanizeewith-thermaktdiffusion/
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https://en.wikipedia.org/wiki/Steel
https://www.worldsteel.org/en/dam/jcr:5b246502-df29-4d8b-92bb-afb2dc27ed4f/Sustainable-steel-at-the-core-of-a-green-economy.pdf
https://www.worldsteel.org/en/dam/jcr:5b246502-df29-4d8b-92bb-afb2dc27ed4f/Sustainable-steel-at-the-core-of-a-green-economy.pdf
https://www.tspproject.org/app/pge/assess/euissca-procurement/replace-hot-dip-galvanized-with-thermal-diffusion-/
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Waste

1 Steelis highly recyclable, and it is estimated that most utility poles have approximately 25%
100% recycled content, depending on whether a basic arc furnace or electhicraace
produced the steel

1 The worldwide material efficiency rate as of 2017 was estimated at 96.3%

Biodiversity
1 Mining typically occurs via open cast mining

Social impact reduction
1 As with all commoditiest is valuable to reinforce safety and human rights practices throughout
the complete value chai
1 SDG&E Practise
0 Researching recycled steel content in poles and gas pipes
o0 Transmission Engineering and Design has implemented efforts to increase structure
capacity to reduce waste from steel structures (please see pg. SDGRE
Sustainability Strategy

Innovations

1 Typically, transmissiomikes are rebuilt to increase the conductor size and improve its capacity.
The SDG&E Transmission Engineering and Design team looks to reuse them as much as possible
to increase efficiency and reduce waste. By using post insulators and drop tongue coidigurat
they have been able to increase the capacitytrdir structures by 50%. Drop tongue
configuration provides easy changeouts, avoids conductor upgrades and prevents structure
rebuilds, while reducing embodied carbon that would otherwise be present intatesgno
longer in use.

Steel resources
Tools:
9 Organizational SMM Prioritization Tool

Calculators:
1 Embodied Carbon in Construction Calculator
0 Building Transparency EC3 embabloarbon calculator compares
products/manufacturers (concrete, aluminum, steel, wood, thermal/moisture
protection, etc.)

Supporting Material:
1 Steelin the Circular Economy White Paper
Steel in the Green Economy
Sustainability Policy Papers from the World Steel Association
Sustainability Stats about Steel
Responsible Steel Standard and Certification
Wood \s. Steel Poles
Buying Recycled Steel
Steel Sustainability Organizations

= =8 =4 =8 -8 -4 A
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https://www.sdge.com/sites/default/files/documents/SDG%26E%20Sustainability%20Report_0.pdf?nid-18226
https://www.sdge.com/sites/default/files/documents/SDG%26E%20Sustainability%20Report_0.pdf?nid-18226
https://www.epa.gov/smm/organizational-smm-prioritization-tool
https://www.worldsteel.org/en/dam/jcr:00892d89-551e-42d9-ae68-abdbd3b507a1/Steel+in+the+circular+economy+-+A+life+cycle+perspective.pdf
https://www.worldsteel.org/about-steel/steel-industry-facts/steel-core-green-economy.html
https://www.worldsteel.org/publications/position-papers.html
https://www.greenspec.co.uk/building-design/steel-products-and-environmental-impact
https://www.responsiblesteel.org/certification/certification-resources
https://electricenergyonline.com/energy/magazine/243/article/STEEL-POLES-ARE-STRONG-COST-EFFECTIVE-OPTION-FOR-DISTRIBUTION-SYSTEM.htm
https://www.steelsustainability.org/-/media/recycling-resources/buy-recycled-recyclable-steel.ashx
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0 Responsible Steéertification and Membership
A Currently revising existingesponsible Steel Standard V 1.0 (2019)
o Steel Recycling Institute
o World Steel Association
A Refreshed Lifecycle Analy data available for 16 key products as of 2017
A t dzo t A OISigél if tfie GrclilardEconomy: A Lyfee Perspectie | Y R
OSustainable Steel: Policy and Indicators 2016
A Additional sustainability policy papers on various topias lva foundhere.
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https://www.responsiblesteel.org/wp-content/uploads/2019/11/ResponsibleSteel_Standard_v1-0.pdf
https://www.worldsteel.org/en/dam/jcr:00892d89-551e-42d9-ae68-abdbd3b507a1/Steel+in+the+circular+economy+-+A+life+cycle+perspective.pdf
https://www.worldsteel.org/en/dam/jcr:c2fc4379-e6dc-4631-badb-8e7c41660b32/sustainable_steel_2016_vfinal.pdf
https://www.worldsteel.org/publications/position-papers.html

Material Selection: Wire and Cable
General Overview/context

A
r)- .
E}
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While the terms wire and cable are often used interchangeably, wire il@atrical conductor and

cable is a group of wires (or conductors) encased in sheathing. Building wire and cable is used in the
construction of almost every commercial, industrial, and residential property in the WdBidilding

wire is low voltage (i.eless than 600olts), andthere are also medium (600 to 69,000 volts) and high
voltage 69,000volts andgreatel) cables.

Opportunities

these are summarized in the table below:

1 There are a number of opportunities and best practicesogiated with sourcing Wire & Cable,

Best Practices Applicable to Wire & Cable Sourcing, Use and Digposal
Utilities
Best Practice Environmental Impact (Lowg | Effort (Lowg Responsibility/
Recommendation Benefit Med ¢ High) Med ¢ High) implementation
channel
1 Use returnable shipping
containers for the transport of Waste reduction High Low Procurement
hand coils
Cable recycling Waste reduction High Low Procurement
Reel reuse and recygllng Waste reduction High Low Procurement
(wooden, steel, plastic)
Reelless packaging Waste reduction High Low Procurement
5 Cut to length to minimize scrap Waste reduction High Low Procurement
6 Requ_est efficiency metrics from Slgn_al priority of cgble Med to High Low Procurement
suppliers efficiency to suppliers
7 Source higher capacity ACCR, | Improve _cable efficiency Low to Med High Procu_reme_nt 0
ACCC, ACSS overhead conducti at projected loads engineering
8 Work with suppliers to promote Promote improved Procurement or
higher efficiency& longer lasting cable efficiency at Med to High High . .
X - engineering
cable designs projected loads
9 Vendor consolidated inventory Emissions reduction Med Med Procurement
10 | Consolidation of cable orders
(resulting in the minimization of Waste reduction Med Med Procurement
GLINE RdzOG A 2y Nz
11 | Intermodal ?‘”d"” rail shipment, Emissions reduction Low Low Procurement
where possible
12 Caple J".iCketS that do not require Waste reduction Low Low Engineering
lubrication
13 . . Improve cable efficiency . . . .
Set efficiency metrics at projected loads Med to High High Engineering
14 Reduc_:e cond_u_ctor materials at Reduce materials impag Med High Engineering
any given efficiency

42 https://www.nema.org/directory/products/view/BuildingWire-and-Cable

43https://envconnect.s?:us-west—Z.amazonaws.com/media/euissu':ia)cuments/EUISS(M(ire Cable Utility.pdf
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https://www.nema.org/directory/products/view/Building-Wire-and-Cable
https://envconnect.s3-us-west-2.amazonaws.com/media/euissca-documents/EUISSCA-Wire_Cable_Utility.pdf

Keylmpacts

GHG emissions

1 Many companies are now involved in producing-&@endly insulation and jacketing material.
Some of them are entirely recyclable. Phthalfree plasticizers and bibased plasticizers are
known toemit 40% less greenhouse gés.

1 Thermoplastic insulationand jackets such as PVC and polyethylene can be recycled. Thermoset
resins such as Ethylene Propylene Rubber (EPR) orli@kessPolyethylene (XLPE) cannot.
With respect to PVC, there has been a shift from petroldaased phthalate esters to bioased
plasticizers such as epoxidized soybean oil. Theskdsied plasticizers are made from a
renewable resource and are both biodegradable and hypotoxic.

1 Also, it is important to draw distinctions in the viability of material substitution for high, medium
and low voltage cables. Industry standards prevent the use of recycled materials in some cases.

 PdzNOKIF aSNB aKz2dzZ R O2yaARSNI LIHZNOKI aAy3d FNRY af 2
related GHG emissionSincecable is bulky and heavy, this shoblla key criterion in
purchasing decisions.

Water
9 Cable manufacturing requires heating and cooling insulation and jacketing compounds with
water. Installing recirculating cooling water systems is common practice to reduce water usage.
1 Proper maintenancef the cooling system is also necessary to reduce water usage. So,
purchasers should select manufacturers with wedintained recirculating cooling water
systems rather than manufacturers with ontteough systems.

Waste
9 Utilities should establish or iptove planning programs so that the exact length of cable
NEIljdzZA NER OFy ©6S YI ydzF Il Ol dzNB R-to¥ SR JR Kic A BBRERD YK
significantly reduced life cycle waste volumes. This is item 5 in the best practices Table.

Biodivergy
9 Utilities could select vendors that use wooden reels manufactured from sustainably grown
forests. This woultielp address biodiversity concerns.
9 Utilities couldlook out forFSQertifications

Social impact reduction

1 HrstEnergyQ lvestment Recovery (IR) manages surplus assets through reuse, refurbishment,
sale, or disposal. IR processes scrap wire and cable, and participatekindilexchange
programs which provides revenue to the company and mitigates environmental impact.
Srecifically, FstEhergyworks with suppliers to reuse scrap wire and cable to make new
conductors, which reduces the costs to purchasesthergyalso respod conductosto avoid
scrapping conductor on damaged reels.

9 FrstEnergytracks the pounds andallars of conductor that is processed at Investment
Recovery. iistEnergyalso tracks the amount of respools compléte

44 https://www.globaltrademagcom/how-to-makequality-and-environmentallyfriendly-electriccableswires/
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There are Class 1 wood nogturnable reels, designed for single use. There are also Class |l
returnable wood reels. The Class Il rexstain more wood and are sturdier and can be used
for multiple roundtrips between the Utility and the manufacturer. Utilities should consider
increasing the use of Class Il wood reels and returnable steel reels, where feasible.
HrstEnergycontinues tolook for opportunities to avoid completely throwing away wooden
reels. Some vendors will take the wooden reels and give them to companies to make mulch.

Social benefit creation

9 Purchase from a local manufacturer with a robust sustainability program.
Innovations
1 Prysmian exparel itsAfumex Green line of cables with biopolyethylene by BrasKenistype

of cablereplaces the traditional petroleurderived polyethylene used for insulation with
biopolyethylene (green polyethylene), a material developed feugarcane that is 100%
renewable, has international certification, and reduces CO2 emissions. It is calculated that for
every ton of green polyethylene produced, more than two tons of carbon dioxide from the
atmosphere are captured and secured during sagae cultivatiorf>®

Wire and Cable resources

Tools:

T

Organizational SMM Prioritization Tool

Supporting material:

)l
)l

Installation Practices for Cable Raceway Systan@konite
Engineering Handboolkngineering Data for Copper and Aluminum Conductor Electrical Cables
by Okonite

The Okonite Company mobile app
EUISSCA Wire and Cabt#ity Best Practices

45 https://news.bio-based.eu/thesafestandmostsustainableelectricatcable/
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https://www.epa.gov/smm/organizational-smm-prioritization-tool
https://www.okonite.com/media/catalog/product/files/Installation_Practices.pdf
https://www.okonite.com/media/catalog/product/files/EHB_2018.pdf
https://envconnect.s3-us-west-2.amazonaws.com/media/euissca-documents/EUISSCA-Wire_Cable_Utility.pdf
https://news.bio-based.eu/the-safest-and-most-sustainable-electrical-cable/
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Material Selection: Wood poles
General Overview/context

A utility pole is a column or post used to support overhead power lines and various other public utilities,
such as electrical cable, fiber optic cable, and relamgaiEment such as transformers and streetlights.
Utility poles can be made of wood, metal, concrete, or composites like fiberfjlass.

In the United States, standards for wood preservative materials and wood preservation processes, along
with test criteria,are set by ANSI, ASTM, and American Wood Protection Association (AWPA)
specifications. Despite the preservatives, wood poles decay and have a life of approximately 25 to 50
years depending on climate and soil conditions, therefore requiring regular inspextd remedial
preservative treatments. Woodpecker damage to wood poles is the most significant cause of pole
deterioration in the U.3'

46 hitps://en.wikipedia.org/wiki/Utility pole
47 https://en.wikipedia.org/wiki/Utility pole
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