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Agenda

Embodied Carbon: The Basics

What is it? Why does it matter? How do we measure it?

Local Governments & Embodied Carbon

How are governments well-placed to tackle this issue? Case studies from
Marin County and Seattle.

Opportunities for Collaboration & Resources







































Local Governments &
Embodied Carbon

Local governments are:
= Consumers
" Regulators

" Climate leaders




Local Governments as Consumers



Local Governments as Regulators




Local Governments as
Climate Leaders

SUSTAINABILITY

Local Governments Lead Efforts
to Combat Climate Change

Local governments serve as idea labs for federal lawmakers as they consider changes to
national climate and energy reform

By Douglas Fischer, The Daily Climate on May 21, 2010






Government Efforts & Case Studies:
Bay Area Low Carbon Concrete Code

* Funded by BAAQMD’s 2018 Climate Protection Grant

Program under “Fostering Innovative Strategies with
long-term impacts in reducing GHG emissions.”

e A first-of-its-kind effort to address embodied emissions
in an area of local government control.

* Partnership with local government, engineers, and
academia, as well as a robust stakeholder group.
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Government Efforts & Case Studies:
Bay Area Low Carbon Concrete Code

* Model code language tor adoption by local
governments
* Low embodied-carbon concrete specifications for
residential and non-residential applications
* Adopted unanimously by County of Marin on
November 19, 2019
* Opportunity for these standards to be adopted across
Bay Area jurisdictions; and for the framework to be
replicated beyond our region.



Government Efforts & Case Studies:
Bay Area Low Carbon Concrete Code

Minimum specified Maximum ordinary Maximum embodied
o] il o=\ S Portland cement content, carbon
', psi Ibs/yd3 (2) kg CO,e/m3, per EPD
362 260
410 289
456 313
503 338
531 356
594 394
657 433
512 578
571 626

5000 light weight 629 675



Government Efforts & Case Studies:

Bay Area Low Carbon Concrete Code
* Four pilot projects

recetving technical

assistance to apply
the specifications.

Source: LMS Architecture



BARRIERS, UPPORTUNITIES, a LUESTIONS

* How can this process expand to
other building materials?

* How can we support innovative
building materials without burdening
applicants (both cost & process)?

. \35 at 1s the right role for local
government to play in materials
regulations?

* How do we address consumption
emissions in an economy rooted in
consumption and growth?



Government Efforts & Case
Studies: City of Seattle

e Established in 2000 to develop and coordinate
environmental policies.

 Staff of ~30 bring innovation, passion, and
creativity to respond to and lead on Seattle’s
biggest environmental challenges.

* Advances racial, social, and environmental
justice throughout Seattle’s environmental
work



35+ "

building energy road transportation

2005 - Seattle’s first Climate
Action Plan

2005 - Seattle City Light
Becomes Carbon Neutral

2011 - Adopted Carbon
Neutral Goal

2013 - Climate Action Plan

2018 - Mayor Durkan’s
Climate Strategy
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What about embodied carbon?

Mayor Durkan Issues Executive Orders
Underscoring Seattle’s Climate Commitment

by Kamaria Hightower on April 13, 2018

Seattle (April 13, 2018) - Seattle Mayor Jenny A. Durkan signed two Executive Orders that
embed climate considerations more fully into City operations. The orders follow the release of
new bold actions in Seattle to reduce carbon pollution from our transportation and building
sectors and make Seattle a national leader in fighting climate change. The first executive order
calls for accelerating the electrification of the City's municipal fleet and phasing out fossil fuel
use in City vehicles by 2030. The second executive order directs the Office of Sustainability &
Environment to develop a process for assessing the greenhouse gas emissions and climate

resilience of major city policies, capital projects, and purchasing decisions.




Climate Impact Toolkit: Scope

Seven “impact” areas:
Transportation

Land Use / Zoning

Fossil Fuel Use in Buildings

FRE

Fossil Fuels in Equipment
Refrigerants

SF6



Climate Impact Toolkit: Goals

e Capacity building. Building awareness and providing tools for city
staff to ID low-carbon solutions in their work

* Transparency and Accountability. Filling out the reporting form
creates documentation that influences behavior, even if not every
single report leads to significant project level GHG reductions.

* Explicitly identifying and championing low carbon solutions, so
that we can track what these are, how much they may cost, and
decide how to address them.

Screening & STEP 2: Sector- Step 3:
Sector Evaluate Specific Select
Identification Alternatives Assessment Alternative

STEP 1 Reporting &

Evaluation

Project Scoping




Step 2. Climate Impact Screening

Please answer the following questions about your project (i.e., capital project, program, policy, plan, or procurement) to the best of your ability. When you
select "Yes," you will be directed to the relevant Sector Guidance in Step 3. Below each guestion are examples of projects that involve decisions regarding the
respective sector. If you are unsure whether your project does or does not involve decisions about the given sector, select "Yes" to explore the Sector
Guidance to learn more; you can then return to this step and change your answer if needed. Be sure to only select one answer per question. If you select both
answers, the cells will highlight in orange to indicate that you need to unselect an option.

Sector-Specific Information

ﬁ 1. Does your project involve decisions that could modify the use of FOSSIL FUELS WITHIN THE TRANSPORTATION SYSTEM?
Examples of City Decisions:

* Road restriping ar repaving = Parking rules or investments = Technologies or policies to reduce trips
+ Capital projects = EV infrastructure = Other infrastructure

= Transportation programs

Yes

[0 Mo

‘m M 2. Does your project involve decisions that could modify the LAND USE OR ZONING CODE?

Examples of City Decisions:

* Zoning or land use amendments. # Building code amendments = Historic preservation
* Neighborhood planning = Design guidelines * Major institutions master planning
Yes

O wNo

ﬁ 3. Does your project involve decisions that include the use of FOSSIL FUELS IN BUILDINGS?

Examples of City Decisions:

* New building construction # Building code changes + Occupancy, hours, or programming changes

» Building retrofit or renovation # Building incentives » Putting unused/underutilized buildings into service
* Funding agreements/grants + Policies/codes that impact energy use

] Yes

U wno

+

R 4. Does your project involve decisions that could modify the use of FOSSIL FUELS IN EQUIPMENT?
Examples of City Decisions:

* Heavy machinery purchases or contracting = Construction equipment + Dredging equipment
* New/retrofit equipment * Pumps = Generators

* Motorized landscaping equipment

O vYes

J mo

m C Nnoec vonr orniect involve decicione that could mindife the nee maintenance or ourchace of neodocte that contain BEFRIGERAMTS?



Climate Impact Toolkit:
Framework

*  Can you avoid GHG emissions thorough the introduction of non-
emitting systems, or using existing systems?

* Can you shift to lower impact types of products or processes
by using alternatives?

Tle r 3 . * Can you reduce GHG emissions by finding opportunities where the system
or product that generates emissions is used less frequently?
Reduce

* (Canyou manage the system to operate most efficiently
through improved maintenance to minimize GHG
emissions?




Step 3. Sector Guidance

Please click on the following links to explore lower-carbon alternatives for your project. Guidance is provided for each sector that is
relevant to your project (based on your responses in Step 2. Impact Screening ). The information in these sections will help you complete
the Reporting Form in Step 4. In addition, you may choose to review guidance for other sectors that are not directly relevant to your project,
provided in the links in grey.

This white paper outlines options to aid in the decision-making process when choosing alternative refrigerants in commercial refrigeration equipment.

¢

: o + Embodied Carbon

Potential Impacts
The term “embodied carbon” refers to the collective impact of all the greenhouse gas emissions emitted during the manufacture, transport, and
construction of buildings and infrastructure, as well as the end-of-life emissions. Emboedied emissions are separate from operational emissions, which
result from the energy used to run a building (heating, cooling, lighting, etc.).

As operational emissions are reduced through mitigation strategies, the impact of embodied emissions becomes increasingly significant. This is
especially true in Seattle, where operational emissions are already lower due to our carbon-neutral electricity grid. For a typical office building in
Seattle, 84% of its emissions are in embodied carbon over a fifty-year lifecycle. Once a building or piece of infrastructure is constructed, the embodied
emissions of that structure are locked in and cannot be taken back or reduced. Therefore, it is crucial to address embodied emissions now to change
the current upward trend in overall emissions.

The materials with the highest embodied carbon are those used in structures, such as concrete, steel, and timber, followed by building envelope
materials, such as glazing, aluminum insulation, and metal framing. Asphalt, a material used in infrastructure, also contains significant embodied
carbon. Infrastructure and ground-up construction projects tend te contain the highest emissions associated with embedied carbon due to their
reliance on large amounts of concrete.

Relevant Projects

- Building construction

- Road paving

- Bridge and tunnel construction, rehabilitation, and replacement
- Reservoir construction

- Retaining/seawall construction

Best Practices
Avoid
The most impactful strategy is to avoid using materials with embodied carbon by eliminating the need for the project itself. Can the construction
of a new building be avoided by purchasing and retrofitting an existing one? Can the provision of alternate modes of transit offset the need to build
new road infrastructure? Will the lifespan of the project be negatively affected due to any future improvements or changes?

<...> Shift
Explore project designs that promote the replacement of high-carbon materials with lower-carbon alternatives. For example, swapping out
structural steel or concrete for cross-laminated timber can drastically reduce the embodied carbon of the project. Similarly, using high-recycled
content materials in lieu of their virgin counterpart — particularly for metals like steel — can reduce embodied carbon by over 80%.



Step 4. Reporting Form

IDEATE

CALCULATE
{optional)

SELECT
SOLUTIONS

Embodied Carbon

Use the space below to brainstorm ideas for reducing the climate impact of your project.

If you have quantitative data about your project and you would like to calculate estimated emissions for your project, click the
calculator icon below to explore how emissions may vary under various project options/scenarios.

Please write any considerations or notes about the emissions calculation, if desired.

Please describe the ideas you selected to move forward in your project for reducing climate impacts.

e~ | B o | I



Collaboration & Resources

Peer Cities &

Jurisdictions




Collaboration & Resources

CNCA +
OneClickLCA
Policy
Framework

(52 detailed policies to
reduce embodied
carbon)



























Thank youl!



