WRRA
WASHINGTON REFUSE & RECYCLING ASSOCIATION

July 15, 2022

Joshua Grice

Department of Ecology
Air Quality Program

P.O. Box 47600

Olympia, WA 98504-7600

RE: WAC 173-446 Climate Commitment Act Rulemaking Comments

Dear Joshua Grice:

The Washington Refuse and Recycling Association (WRRA) represents the private sector
solid waste and real recycling industry in Washington from curbside collection services to our
state-of-the-art recycling facilities, composting operations, and landfills. WRRA was founded 75
years ago and represents most solid waste collection companies in Washington State. WRRA
member companies and the solid waste industry serve a vital role in our state’s public health,
safety, and environmental protection.

Our members work in their communities every day and provide essential services.
Washington’s solid waste system is a successful public-private partnership. Washington’s
regulated and municipal solid waste collection system provides for excellent service, has
consistently beat the national recycling rate by double digits, and maintains family wage jobs in
every community in which we operate, all at a transparent and affordable price. We have an
obligation to serve and to provide universal service as directed by the state and local
governments.

Thank you for the opportunity to comment on the 173-446 Climate Commitment Act
Rulemaking. WRRA actively participated in the development of SB 5126, the Climate
Commitment Act (CCA), during the 2021 legislative session and ultimately supported the
legislation. WRRA members that operate landfills and other waste and recycling facilities in
Washington may also provide comments on the draft rule.



WRRA Members are Environmental Leaders

WRRA supports the Department’s goal to implement the CCA. WRRA members have
always been environmental leaders that get real results. Through a successful public-private
partnership, Washington has become a national leader on recycling. Our recycling rates hover
around 50% and beat the national recycling of 32% rate by double digits. Across all the
materials we recycle, our industry is net zero on greenhouse gas emissions. In fact, Washington’s
recycling and solid waste industry has avoided 4.1 times more GHGs than have been emitted
based on 2018 (See the attached 2017 Net-Zero GHG Analysis study produced by Edgars &
Associates. The report is currently being updated to 2018 data, but the graphic below includes
the updated numbers for 2018).

Net-Zero GHG Analysis 2018

* Scope 1 Landfill Activity — DOE Data 1,530,000 MTCO2e
*Scopel Fleet—DOT data 117,887 MTCO2e
* Scope 2 Energy Use — Industry averages 17,683 MTCO2e

. SCOpe 3 Recycling (Composting, AD, Combustion) <6,861,012> MTCO2e
DOE Data with Federal WARM Model

Avoided GHG Emissions — Scope 3 = 6,861,012 = /4.1 Times
GHG Emissions — Scope 1 and 2 1,665,570

WRRA members were also early adopters of cleaner burning compressed natural (CNG)
collection fleets and operate methane capture and gas-to-energy facilities at landfills, efficient
waste-by-rail networks, composting, and material recovery facilities responsible for real
recycling. WRRA members are producing renewable natural gas and electricity from landfill gas
in Washington. WRRA requests that the Department continue to develop strong incentives to
produce renewable energy from landfill gas wherever possible.

Clarification Regarding Landfills and HB 1663 (2022)

WRRA member facilities, particularly landfills, do not fit the traditional mold for
emission reduction programs because our industry does not produce the waste we receive.
Rather, our members have the obligation to manage the waste generated by others, an essential
public health service. Furthermore, landfill emissions cannot be directly measured, only
estimated.

Prior draft language in WAC 173-446-030 (1) incorrectly stated that landfills would be
included the first compliance period (emissions years 2023 through 2026). In SB 5126, the
legislature granted the Department authority to include landfills as covered entities beginning



July 31, 2031, based on 2027-2029 data. Since then, the legislature adopted with HB 1663 in the
2022 session. HB 1663 established a comprehensive landfill emissions monitoring program and
exempts landfills covered by that program from the CCA.

The current rule draft corrects/deletes the compliance period for landfills and clarifies
that emissions from landfills covered by HB 1663 are not considered covered emissions in the
proposed section WAC 173-446-040(2)(ii)(C). Thank you for correcting the compliance period
and exemption status for landfill emissions.

Recognizing and Incentivizing Energy Production at Landfills

As the Department works to implement the CCA, WRRA supports incentives to produce
energy from landfill gas. Several Washington landfills already produce electricity and renewable
natural gas. A 2018 report by the Washington State University Energy Program, “Harnessing
Renewable Natural Gas for Low-Carbon Fuel: A Roadmap for Washington State,” recognized
the potential for renewable natural gas (RNG) projects at Washington landfills.® The report
identified RNG production opportunities at 8 to 12 Washington landfills (see below).

Table 2. RNG Opportunity at Landfills

Potential number of projects 8to 12

Total estimated RNG potential 16,519,219 MMBTU/yr
Electricity — Megawatt hours per year 1,738,865 MWh/yr
RNG Fuel — Diesel gallon equivalents 122,364,586 DGE/yr

Note: Heat rating for power 9,500 BTU/kWh, Fuel factor 135,000 BTU/DGE

WRRA requests that the Department ensure that the CCA rules create meaningful incentives to
produce energy from landfill gas and give credit for existing projects. Landfills are essential
public health facilities and can be an excellent source of clean energy.

Respectfully submitted,

Bud K Fetus

Brad R. Lovaas

Executive Director

! Harnessing Renewable Natural Gas for Low-Carbon Fuel: A Roadmap for Washington State,
http://www.commerce.wa.gov/wp-content/uploads/2018/02/Energy-RNG-Roadmap-for-Washington-Jan-2018.pdf
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This report would not have been possible without the support and oversight of the Washington
Refuse & Recycling Association (WRRA). WRRA represents Washington's diverse and
multifaceted solid waste handling industry, providing its members with general legal support,
educational seminars, workshops, and representation before regulatory agencies and the
Legislature. WRRA is an association of solid waste companies and professionals who have
gathered to promote the private solid waste and recycling industry and their member companies.

WRRA’s Mission Statement is to: promote environmentally sound and efficient solid waste and
recycling services within the Washington State regulatory system. WRRA supports the working
definition of sustainability and goals adopted by the Department of Ecology, and the provisions
of Executive Order 02-03, where sustainability is "Meeting the needs of the present without
compromising the ability of future generations to meet their own needs." With that in mind,
WRRA had this report prepared to determine the greenhouse gas (GHG) impacts of the solid
waste industry, both private and public sector, in terms of a Net-Zero GHG analysis. To meet the
definition of Net-Zero GHG, one’s avoided GHG emissions must be greater than, or equal to, one’s
operational GHG emissions. By analyzing the operational versus avoided emissions, it will be
possible to demonstrate that the solid waste industry within Washington State has achieved this
Net-Zero GHG goal for the year 2017 and provides a strong sustainability platform to achieve the
Washington states’ carbon neutrality goals.

This report would not have been possible without the quality data provided by the Department
of Ecology for their GHG emissions inventory for landfills and their recycling and composting
tonnage data for 2017.

Edgar & Associates, Inc. was retained by WRRA to prepare this report. Edgar & Associates, Inc. is
an environmental management consulting and regulatory compliance firm based in Sacramento,
California, and is comprised of qualified professionals experienced in all aspects of solid waste
management collection, processing, recycling, composting, and disposal and have participated in
most greenhouse gas reduction programs and diversion strategies. Edgar & Associates, Inc. has
successfully completed the third-party verified greenhouse gas inventories for ten private
independent solid waste and recycling companies in California, spanning 86 calendar years of
data. Edgar & Associates has also been intimately involved in the preparation of the California AB
32 Scoping Plan and each update defining strategies for Net-Zero GHG programs and carbon
neutrality policies.
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EXECUTIVE SUMMARY

The World Resources Institute, among many other studies, shows that global greenhouse gas
(GHG) emissions will need to drop in half by 2030, and then reach Net-Zero around the mid-
century to avoid the worst projected climate impacts. Recognizing this urgency an
unprecedented number of business and local government leaders are supporting strong national
climate ambitions through the United Nations High Level Climate Champions Race to Zero
campaign.

In pursuit of reducing GHG Emission, businesses and local government leaders must measure
their impact on climate change. The GHG footprint refers to the amount of GHG that is emitted
during the creation of products or services. Measuring the GHG impacts of a company, or even a
state has become increasingly important as states pave the way to battle climate change through
a range of regulatory and policy measures. Specifically, the solid waste industry can use the GHG
impacts to determine their progress toward Net Zero GHG emissions. Net-Zero GHG. for the solid
waste industry has been defined by the California Air Resource Board in their 2014 Scoping Plan
and will be utilized herein. To meet Net-Zero GHG, one’s avoided GHG emissions must be greater
than, or equal to, one’s operational GHG emissions. By analyzing the operational versus avoided
emissions, it will be possible to demonstrate that the solid waste industry within Washington
State has achieved this Net-Zero GHG goal for the year 2017. Based upon available Washington
State data coupled with best practices in GHG modeling, it is estimated the solid wase industry
has avoided 2.8 times more GHGs than have been emitted.

Net-Zero GHG Analysis 2017

* Scope 1l Landfill Activity — DOE Data 2,363,000 MTCO.e
*Scopel Fleet—DOT data 117,887 MTCO,e
* Scope 2 Energy Use — Industry averages 17,683 MTCO,e

* Scope 3 Recyclin (Composting, AD, Combustion) <7,064,545> M |C02e
7 !
DOE Data with Federal WARM Model

Avoided GHG Emissions — Scope 3 = 7,064,545 =28 Times
GHG Emissions —Scope 1 and 2 2,498,570 :
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GREENHOUSE GAS EMMSSIONS

This Net-Zero GHG Analysis used 2017 as the reporting year, which was the last calendar year
with a complete and reliable data set of GHG emissions from landfills, fleet inventory, and the
amount of material that was recycled, composted, and combusted in Washington State.

The Washington Department of Ecology (DOE) compiled an annual GHG emissions inventory
which estimates the combined emissions from all sources in Washington State. This estimate is
based on data from the Washington Department of Commerce, EPA, and the U.S. Energy
Information Administration. The 2017 Washington DOE GHG Data is presented below, where
GHG emissions have increased to 97.5 million metric tons of carbon dioxide equivalent
(MMTCOze) in 2017 with a state goal to reduce that amount to the 1990 GHG level of 88.4
MMTCO,e by 2020.

The solid waste industry is ubiquitous in all sectors. Solid waste fleet emissions are part of the
transportation sector and represent less than 0.3% of the 43.5 MMTCO,e for that sector. The
electricity used to process waste and materials is in the electricity sector and is about 0.1% of the
16.3 MMTCO.e for that sector. Methane from landfills totals 2.36 MMTCO,e and is 2.4% of all of
Washington’s GHG emissions. The avoided GHG emissions due to recycling, composting, and
combustion is estimated to be 7.06 MMTCO,e and is not part of the GHG inventory since these
emissions are avoided based upon a lifecycle analysis?.

Washington DOE 2017 Greenhouse Gas Data

WASHINGTON'S TOTAL ANNUAL EMISSIONS

RESIDENTIAL, élﬂ
COMMERCIAL. 23.7%

INDUSTRIAL HEATING

2017 | 44.6%
TOTALS Solid Waste Fleet
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16.7% ""-\\ ¢ 0.3% of statewide
B Transportation GHGs

l
1
1
|
i

ELECTRICITY
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{ 43,485,000 MTCO2e
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* 1990 GHG - 88.4 MMTCO2e (Million metric tons of GHGs) Waste Sector

¢ 2017 GHG -97.5 MMTCO2e (This sector only includes methane from landfills)

* By 2020 — Reduce to 1990 level of 88.4 MMTCO2e *  2.4% of total of all Washington emissions

* By 2035 - Reduce to 25% below 1990 levels to 66.3 MMTCO2e * 2,363,000 metric tons of emissions (MTCO2e)
* By 2050 — Reduce to 50% below 1990 levels to 44.2 MMTCO2e * 7,065,545 MTCO2e of avoided emissions

! See definitions of Scope 1, Scope 2 and Scope 3 emissions in Section GHG Emissions and Identification and Data
Sources.
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GHG EMISSIONS IDENTIFICATION AND DATA SOURCES

Industry standards and best practice were followed in the preparation of this greenhouse gas
emissions inventory. Emissions in the following categories were analyzed:

Scope 1 — Direct GHG Emissions

Direct Emissions from Landfill Methane
Fugitive methane emissions from all landfills in Washington State as reported by the Washington
DOE was used in this report.

Direct Emissions from Mobile Combustion — Transportation Sector

Direct emissions burning transportation fuels from the refuse fleets. The major solid waste
companies that have registered with The Climate Registry used their General Reporting Protocol
to determine their fleet emissions. Industry standards and extrapolation were used to determine
this Scope 1 GHG for the fleet emissions.

Scope 2 — in-Direct GHG Emissions

Indirect Emissions from Imported Electricity — Electricity Sector

Indirect emissions are from using electricity for processing, maintenance, and office operations,
purchased from utility companies. The major solid waste companies that have registered with
The Climate Registry used their General Reporting Protocol to determine their material
processing emissions. Industry standards and extrapolation were used to determine this Scope 2
emissions.

Scope 3 — Avoided GHG Emissions

Recycling, Composting and Combustion

Recycling, composting, and combustion avoid indirect emissions from compost production and
from recycling other components of the waste stream from the material recovery facility
operations. Recovering organic materials reduces methane emissions from landfills. Recycling
reduces the demand for raw or virgin materials while remanufacturing recycled materials
generally reduces overall energy use. Recycling also results in increased carbon sequestration by
forests, since fewer trees need to be harvested for wood and paper products. The best practice
estimation method for greenhouse gas impacts from recycling and composting is the
Environmental Protection Agency’s (EPA) Waste Reduction Model (WARM), which provides
emission factors for a broad spectrum of recycled and composted commaodities that are derived
from comprehensive life-cycle assessment methodologies. The WARM model estimates overall
avoided emissions due to recycling, composting and combustion and is considered the best
practices.

WRRA ¢ Net-Zero Greenhouse Gases 2017 « Page 4
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DATA EFFICACY

“Data Efficacy” is, in essence, the ability for organizations to manage data in such a way to drive
informed decisions. This Net-Zero GHG Analysis will use state data and the best practices in
modeling data for the major categories — Scope 1 (Direct Emissions for Landfill Methane
Emissions) and Scope 3 (Avoided GHG Emissions from Recycling, Composting and Combustion) —
which accounts for 98.6% of the data set used in the analysis. These data sources are highly
reliable, effectively provide information in a cost-effective manner, and can produce results on
the status of the solid waste industry in Washington State.

The methodology used to determine the minor categories - Scope 1 (Direct Emissions from
Mobile Combustion — Transportation Sector) and Scope 2 (Indirect Emissions from Imported
Electricity — Electricity Sector) will use a top-down industry standard approach with conservative
assumptions. These emissions account for just 1.4% of the data set in the analysis and will not
impact the Net-Zero GHG Analysis but are important to recognize that those GHG impacts that
can further be reduced with less carbon intense electricity.

The data utilized for this Net-Zero GHG Analysis will not be verified by a third party or be used to
submit to The Climate Registry. If it were submitted, a typical mid-size private solid waste
company could spend $15,000 to $20,000 per year, where major companies spend millions per
year on nationwide data collection and third-party verification for The Climate Registry, and to
produce their Sustainability Reports.

Scope 1 - Landfill Methane and Scope 3 — Avoided GHG Emissions

e Landfill Methane Emissions Data by Washington State DOE updated every year, but lags
by 3 years (2017 is the most recent year)

e Recycling, Composting, and Combustion data by Washington State DOE updated every
year, but lags by 3 years (2017 is the most recent year)

e High Quality tonnage data provided by State agencies and the best practices of Federal
GHG modeling

e Accounts for 9,427,545 metric tons of GHG data, or 98.6% of the data set.

Scope 1- Fleets and Scope 2 — Electricity

e Utilizes industry averages from The Climate Registry and Sustainability Reports

e Accounts for only 135,572 metric tons of CO,e data (Less than 0.14% of State total)

e With respect to Net-Zero GHG Analysis, precision and verification of this data is not as
important since it has negligible effects on the Net-Zero analysis

e This data is “good enough” for the Net-Zero GHG Analysis, but more precision and
verification would be needed to set individual company future climate goals just on fleet
emissions reduction.

WRRA ¢ Net-Zero Greenhouse Gases 2017 « Page 5
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NET-ZERO GHG ANALYSIS

Net-Zero GHG for the solid waste industry has been defined by the California Air Resource
Board (CARB) in their 2014 Scoping Plan. To meet Net-Zero GHG, one’s avoided GHG emissions
must be greater than or equal to one’s operational GHG emissions. By analyzing the operational
versus avoided emissions, it will be possible to demonstrate that the solid waste industry can
be Net-Zero GHG.

Net-Zero GHG Equation

Operational GHG Emissions — Avoided GHG Emissions = 0

Achieving Net-Zero GHG Emissions from the Waste Sector

Beyond 2020, additional reductions in GHG emissions from the Waste Sector will be
needed to achieve a Net-Zero GHG emissions goal. To achieve these reductions, even
greater diversion of organics and other recyclable commodities from landfills must be
realized and further expansion and enhancement of the alternative non-disposal pathways
must be developed. In addition, greater emphasis will need to be placed on reducing the
volume of waste generated, recycling/reusing products at the end-of-life and
remanufacturing these materials into beneficial products. To achieve Net-Zero, the direct
GHG emissions from the Waste Sector would have to be fully offset by avoided GHG
emissions. Avoided GHG emissions are reductions in life cycle GHG emissions that would
occur because waste is shifted from landfilling to alternative non-disposal pathways.

Waste Management Inc. determined they are 3 times Net-Zero GHG now with a moonshot goal
to be 4 times Net-Zero within 20 years, with a cleaner fleet and more recycling referenced in their
2018 Sustainability Report, linked here: http://sustainability.wm.com/downloads/report.php.

In 2017, our GHG-reducing Waste Management Inc. - Aiming Higher with New Goals

services saved over
As Waste Management have publicly advocated in recent years, it's

time for the recycling industry to focus on GHG emissions reduction
as the life cycle goal of waste and materials management programs.
In 2017, that ratio was three times (3X). WM'’s journey to four times
(4X) will be supported by two additional goals: reducing fleet
emissions by 40 percent through renewable fuel use in our growing

The total GHG emissions. Waste fleet of natural gas vehicles; and collecting two million more tons of
Management’s operations recycled materials to offset emissions associated with raw material
generated all year. used by 20 percent.
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SCOPE 1 - DIRECT EMISSIONS FROM LANDFILL METHANE

Washington DOE publishes an inventory of Washington's greenhouse gases every two years,
measuring the state's progress in reducing greenhouse gases compared to a 1990 baseline. This
inventory helps DOE design policies to reduce greenhouse gas emissions and track progress
toward meeting the state’s reduction limits. In the last published report, greenhouse gas
emissions in Washington State show that greenhouse gas emissions rose by 1.9 percent in 2016.
The overall state emissions were 97.8 million metric tons of carbon dioxide in 2016. From 2016
to 2017, equivalent to 97.5 million metric tons.

The waste management sector of this report includes greenhouse gas emissions from landfills
and wastewater treatment facilities. This inventory does not include waste exported from
Washington to other states for disposal. The 1990 baseline emissions from this sector was
updated due to: 1) improved methodology in the U.S. EPA State Inventory Tool module, and 2)
the use of Fourth Assessment Report global warming potentials. Calendar year 2016 data was
not readily available.

The following data just for landfills are provided by the DOE in these reports:

e 2012: 2,360,000 Metric Tons COe
e 2013: 2,540,000 Metric Tons CO,e
o 2014: 2,610,000 Metric Tons CO,e
e 2015: 2,680,000 Metric Tons CO,e
e 2017: 2,363,000 Metric Tons CO,e

e ECOLOGY

Washington State Greenhouse Gas

_ Scope 1 —
Report to the Legislature I_a n d fi | |
Emissions

2,363,000 MTCO2e (2017)

. DOE Data
US EPA SGIT and LMOP Models
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SCOPE 1 - DIRECT EMISSIONS FROM MOBILE COMBUSTION — TRANSPORTATION SECTOR

Direct emissions burning transportation fuels from the refuse fleet will be determined using
industry standards and extrapolation. The major solid waste companies in Washington State
(Waste Connections and Recology) that have registered with The Climate Registry used their
General Reporting Protocol to determine their fleet emissions. Waste Management, Inc. and
Republic Services publish annual Sustainability Reports that provide information on their fleet
emissions and size. The fleet emissions from the public sector is fragmented in local and regional
GHG emissions reports and was not aggregated. A fleet survey on fuel amount and types was
considered to collect data but was not pursued due to the limited cost-benefit and perceived
limited participation in that request by the public sector and some private independent
companies. The methodology will use a top-down industry standard approach with conservative
assumptions. These emissions account for just 1.4% of the data set in the analysis and will not
impact the Net-Zero GHG Analysis but are an important GHG source to recognize as they can be
readily reduced by using less carbon intensive fuel types.

Washington State operates 1,282 Refuse Vehicles in 2017 as reported by the Department of
Transportation (DOT). From the U.S. Department of Energy, on average, CNG refuse trucks and
the comparable diesel trucks both traveled about 14,500 miles per year, consuming 6,800 diesel
gallons each year. Each gallon of diesel produces 0.0135 MTCOe per CARB emissions factors.
With those conservative assumptions, the average vehicles generate 92 metric tons of CO,e, or
117,887 metric tons of CO,e per year, assuming a diesel fleet. Upon further review, with an
assumed industry average for alternative fuel blends, the Washington State refuse fleet
generating just 55 metric tons of CO,e per truck, would emit about 70,000 metric tons of CO,e
per year.

Scope 1 — Fleet
Emissions

117,887 MTCO2e (2017)

DOT Data - Solid Waste Industry Fleet Averages
0.3% of Statewide Transportation Emissions

43,506,700 MTCO2e (2017)
DOE Data
Statewide Transportation Emissions
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Solid Waste Industry average ranges from 49 to 58 metric tons (MT) of CO,e for a refuse fleet with
diesel as well as alternative fuels use such as renewable diesel, biodiesel, CNG, RNG, LNG, and
electrification. Obtaining actual fuel usage and fuel type that would significantly lower total
amount but would not affect Net-Zero GHG determination, individual companies could then track
fuel usage and carbon intensity to lower GHG emissions and set future goals.

The Climate Registry’s (TCR) Voluntary Greenhouse Gas (GHG) Reporting Program is now called
the Carbon Footprint Registry. The Registry includes the same training and resources, proprietary
software( CRIS), and help desk it always has. TCR is a non-profit organization governed by U.S.
states and Canadian provinces and territories. TCR empowers North American organizations to
reduce GHGs by helping them measure, report, and verify their carbon footprints. TCR also drives
climate ambition by developing innovative programs and services that reduce carbon,
recognizing and showcasing sub-national leadership, and building strategic partnerships with and
between national and international entities, and is considered the gold standard.

Both Waste Connections and Recology were TCR members in 2017 and had their fleet emissions
verified. Coupled with Waste Connections Sustainability Report, 58 MTCO,e of GHG were
emitted per truck. Recology emitted 49 MTCO,e of GHG per truck, as Recology uses up to 8 fuel
types to drive down their carbon footprint. Each fuel type has a specific carbon intensity that is
significantly less than diesel.

Waste Management, Inc. and Republic Services publish annual Sustainability Reports that
provide information on their fleet emissions and relative size where their fleet emit
approximately 50 MTCO,e of GHG were emitted per truck, and 59 MTCO,e of GHG were emitted
per truck, respectively.

\ER L Waste Republic Services Recology Washington State
Connections, Inc. Management

R-ecology.
" WASTE ZERO

Scope 1 749,964 MTCO2 1,597,000 MTCO2 1,467,576 MTCO2 63,390 MTCO2 117,887 MTCO2
Emissions
(Source) The Climate Sustainability Sustainability The Climate Conservative
Registry 2017 — Report 2017 Report 2017 Registry 2107 - Calculation
Third Party verified Third Party verified
Fleet Total 12,756 32,000 25,000 1,300 1,282
(Source) Sustainability Sustainability Sustainability Google Search Washington DOT
Report 2017 Report 2017 Report 2017
Fleet 1,400 CNG truck 6,536 CNG 3,200 CNG Varies by 8 Fuel Unknown Possible
Alternative Sustainability Sustainability Sustainability types Survey Questions
Fuel Report 2017 Report 2017 Report 2017 Assumes all Diesel
(Source) for this Draft Report
GHG 58 50 59 49 92
Emissions MTCO2/truck/yr MTCO2/truck/yr MTCO2/truck/yr MTCO2/truck/yr MTCO2/truck/yr

per Truck
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LOW CARBON FUEL STANDARD

The Low Carbon Fuel Standard (LCFS) is designed to decrease the carbon intensity of
transportation fuel pool and provide an increasing range of low-carbon and renewable
alternatives, which reduce petroleum dependency and achieve air quality benefits. The California
Air Resources Board (CARB) identified the LCFS as one of the nine discrete early action measures
to reduce California's GHG emissions that cause climate change. The LCFS is a key part of a
comprehensive set of programs in California to cut GHG emissions and other smog-forming and
toxic air pollutants by improving vehicle technology, reducing fuel consumption, and increasing
transportation mobility options.

CARB approved the LCFS regulation in 2009 and began implementation on January 1, 2011. In
2018, the Board approved amendments to the regulation, which included strengthening and
smoothing the carbon intensity benchmarks through 2030 in-line with California's 2030 GHG
emission reduction target, adding new crediting opportunities to promote zero emission vehicle
adoption, alternative jet fuel, carbon capture and sequestration, and advanced technologies to
achieve deep decarbonization in the transportation sector.

The LCFS is designed to encourage the use of cleaner low-carbon transportation fuels in
California, encourage the production of those fuels, and therefore, reduce GHG emissions and
decrease petroleum dependence in the transportation sector. The LCFS standards are expressed
in terms of the "carbon intensity" (Cl) of gasoline and diesel fuel and their respective substitutes.
The program is based on the principle that each fuel has "life cycle" greenhouse gas emissions
that include CO;, CH4, N2O, and other GHG contributors. This life cycle assessment examines the
GHG emissions associated with the production, transportation, and use of a given fuel. The life
cycle assessment includes direct emissions associated with producing, transporting, and using
the fuels, as well as significant indirect effects on GHG emissions, such as changes in land use for
some biofuels.

California adopted the LCFS where the Carbon Intensity of Transportations Fuels is required to be
20% less than 2010 levels by 2030, with a 2019 benchmark of 6.5% reduction. This has resulted
in over $2 billion per year of carbon incentives to develop low carbon fuel projects. The
responsibility of meeting the reduction of carbon intensity of the fuel for the LCFS falls on the fuel
producers and not on fleet owners. A fleet owner can reduce their carbon footprint by choosing
alternative fuels over diesel and can set individual company goals, where some refuse fleets can
be carbon negative using renewable natural gas (RNG) in their CNG collection vehicles.

Washington State had a proposed HB 1110 for their LCFS to be 10% below 2017 levels by 2028,
and 25% by 2035 with a 2017 baseline. The bill was championed by a coalition of Governor Inslee
allies that includes many statehouse Democrats, environmental groups, healthcare workers, the
Port of Seattle, and some local governments. They argue that the legislation can pay dividends
to rural Washington by encouraging the development of new biofuel plants that will increase
competition in state fuel markets where the oil industry now enjoys high retail margins. These
fuels, as well as electric vehicles, would combine to bring down state greenhouse gas emissions
to meet the legislative targets.

WRRA ¢ Net-Zero Greenhouse Gases 2017 « Page 10
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British Columbia, California, and Oregon have LCFS programs in place that are stimulating market
demand for low carbon-intensity fuels, helping to meet the region’s goal of 80% greenhouse gas
reduction by 2050. Together, these jurisdictions are collaborating on best practices for program

design and implementation, and policy alignment to create an integrated West Coast market for
cleaner, lower carbon fuels.

Recent 2018 data from the California Air Resources Board (CARB) indicates that the LCFS
continues to drive production of a growing volume of cleaner transportation fuels for California
consumers; to date, almost 3.3 billion gallons of petroleum diesel have been displaced by clean,
low-carbon alternatives. The 2018 data also shows fuel producers are in 100% compliance with
the LCFS. The alternative fuel's carbon intensity (Cl) value is divided by its Energy Economy Ratio
(EER) to obtain the EER-adjusted Cl value, representing the emissions that occur from the use of
alternative fuel per mega-Joule of diesel fuel displaced. The graph below shows the ranges of Cl
for each type of fuel compared to diesel. The graph represents an individual certified fuel
pathway Cl, adjusted by the EER.

Carbon Intensity for Diesel & Substitutes, grams CO02 emitted per unit of
energy adjusted for energy economy ratio [EER] (g C02 e/MJ)

Certified Pathways (2020)
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SCOPE 2 - INDIRECT EMISSIONS FROM IMPORTED ELECTRICITY — ELECTRICITY SECTOR

Indirect emissions are from using electricity for processing, maintenance, and office operations,
purchased from utility companies, and will be determined using industry standards and
extrapolation. The major solid waste companies in Washington State (Waste Connections and
Recology), which have registered with The Climate Registry, used their General Reporting
Protocol to determine their Scope 2 emissions. Waste Management, Inc. and Republic Services
published an annual Sustainability Reports that provide information on their Scope 2 emissions.

Industry standards and extrapolation were used to determine these Scope 2 emissions for the
Net-Zero Analysis. The Climate Registry used their General Reporting Protocol to determine their
material processing emissions. The use of the default industry average would have no effect on
Net-Zero GHG Analysis. These emissions account for less than 0.1% of the data set in the analysis
but are important to recognize because those GHG impacts can further be reduced where
companies decide to generate their own power on-site or purchase renewable energy credits.
Individual companies have reduced their GHG emissions with on-site solar, combined heat and
power from renewable natural gas, or bioenergy from biomass power plants.

The data utilized will not be verified by a third party or be used to submit to The Climate Registry.
If it were, a typical mid-size private solid waste company could spend $15,000 to $20,000 per
year, where major companies spend millions per year on nationwide data collection and third-
party verification for The Climate Registry, and to produce their Sustainability Reports.

Scope 2 —
Indirect
Emissions

17,683 MTCO2e (2017)

Industry Averages
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The Scope 2 Emissions for major companies who report to The Climate Registry, range from 6.5%
to 7.4% of their Scope 1 fleet emissions, as shown in the table below. For California independent
hauling companies that are registered with The Climate Registry, Scope 2 emissions average 10%
of their Scope 1 fleet emissions. The Sustainability Reports shows that Scope 2 emissions are 13%
to 15% of the Scope 1 fleet emissions. To be conservative, for this Net-Zero GHG Analysis, an
amount of 15% of the Scope 1 fleet emissions will be used to estimate Scope 2 electricity

emissions.

Waste
Connections

Waste
Management

Republic Services

Recology

Recology.
WASTE ZERO

Washington State

Scope 2 55,396 MTCO2

Emissions

(Source) The Climate
Registry 2017 -
Third Party
verified

Industry
Averages

7.4% of Scope 1 is
Scope 2 amount

232,709 MTCO2

Sustainability
Report 2017

13% of Scope 1 is
Scope 2 amount

262,872 MTCO2

Sustainability
Report 2017

15% of Scope 1 is
Scope 2 amount

4,385 MTCO2

The Climate
Registry 2017 -
Third Party
verified

6.5% of Scope 1 is
Scope 2 amount

17,683 MTCO2

Conservative
Calculation

Use conservative
amount of 15% of
Scope 1 is Scope 2
amount
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SCOPE 3 — AVOIDED GHG EMISSIONS - RECYCLING, COMPOSTING AND COMBUSTION

Recycling, composting, and combustion avoid indirect emissions from compost production and
from recycling other components of the waste stream from the material recovery facility
operations. Recovering organic materials reduces methane emissions from landfills. Recycling
reduces the demand for raw or virgin materials, while remanufacturing recycled materials
generally reduces overall energy use. Recycling also results in increased carbon sequestration by
forests, since fewer trees need to be harvested for wood and paper products. The best practice
estimation method for greenhouse gas impacts from recycling and composting is the
Environmental Protection Agency’s (EPA) Waste Reduction Model (WARM) Version 15, which
provides emission factors for a broad spectrum of recycled and composted commodities that are
derived from comprehensive life-cycle assessment methodologies. The WARM model estimates
overall avoided emissions due to recycling and composting. The Net-Zero GHG Analysis depends
upon the diversion of materials using the WARM model to off-set the landfill methane emissions.

Washington DOE provided tonnage data from 2017 by commodity type, which were then
matched to the material type in the WARM model. Each commodity type has a ‘Material Profile’
in detail that provides specific information on the recycling rate, the GHG avoided per ton, and
the total amount of GHG avoided, along with the recyclability and compostability of that material.

Scope 3 —
Avoided
Emissions

Avoided 7,064,545 MTCO2e
(2017)
DOE Tonnage Data
Federal EPA WARM Model
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MATERIAL MANAGEMENT IN WASHINGTON STATE

The most recent available data shows that Washington State generated 18,633,069 tons of waste
in 20172. This data, which is provided by the Washington DOE, classifies 8,326,844 tons of this
waste as diverted, and 10,306,226 tons disposed of, resulting in a 44.7% statewide recycling rate.
This information is further detailed by how the material was recovered, what materials were
recovered, and what materials were landfilled. The detailed categorizations of the disposed
materials are provided by the Washington State Waste Characterization3.

Based on these sources, the following tables detail what became of Washington State’s discarded
waste:

Table 2 — Disposed Materials

Tons Disposed

Table 1 — Recovered Materials

Tons Recovered

Recovery Type Tons Recovery Type Tons
Recycled Paper 948,524
Recycled Metal 1,543,249 Paper 1,607,268
Recycled Glass 146,065 Metal 599,020
Recycled Plastic 67,235 Glass 232,155
Reclaimed HHW 84,787 Plastic 959,211
Recycled Electronics 19,965
Recovered C&D 3,259,950 HHW 23,002
Reclaimed Wood 210,732 Electronics 76,851
Other Recycled 53,362 C&D 787,936
Green Composted/Mulch | 1,166,111 Wood 1,356,698
Food Composted 268,327 Other Disposal 1,731,016
Combusted for Energy 517,120
Land Application 10,907 Green 1,136,784
Anaerobic Digestion 30,510 Food 1,796,285
TOTAL: 8,326,844 TOTAL: 10,306,226

A flow chart of the Washington State’s waste tonnage is provided on the following page.

2 Source: State of Washington, Department of Ecology. https://ecology.wa.gov/Research-Data/Data-

resources/Solid-waste-recycling-data
3, Source: State of Washington, Department of Ecology, 2015-2016 Washington State Waste Characterization

https://fortress.wa.gov/ecy/publications/documents/1607032.pdf
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