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GLOSSARY OFTERMS

Note that the following terms are sourced from the Global Protocol for Community - scale

Greenhouse Gas Emission Inventories (GPC). 2

Biogenic emissions (CO2(b))
Emissions produced by living organisms or biological processes, but not fossilized or from fossil

sources.

Carbon Sequestration
Process by which atmospheric carbon dioxide is taken up by plants through photosynthesis

and stored as carbon in biomass and soils.

Emission Factor
A factor that converts activity data into GHG emissions data (e.g., kg CO2 e emitted per liter of

fuel consumed, kg CO2 e emitted per kilometer traveled, etc.).

Fugitive Emissio ns

A small portion of emissions from the energy sector frequently arises as fugitive emissions,

which typically occur during extraction, transformation, and transportation of primary fossil

fuels. Where applicable, cities should account for fugitive emissi ons from the following
subsectors: 1) mining, processing, storage, and transportation of coal; and 2) oil and natural

gas systems

Greenhouse gas emissions

Gases that trap heat in the atmosphere. For the purposes of the GPC, GHGs are the seven gases

cover ed by the UNFCCC: carbon dioxide (CO ,); methane (CH ,); nitrous oxide (N :0);
hydrofluorocarbons (HFCs); perfluorocarbons (PFCs); sulphur hexafluoride (SF6 ); and nitrogen

trifluoride (NF ).

Global Warming Potential
A factor describing the radiative forcin g impact (degree of harm to the atmosphere) of one

unit of a given GHG relative to one unit of CO 2.

2 For more information see:
https://ghgprotocol.org/sites/default/files/standards/GPC_Full_ MASTER_RW_v7.pdf



https://ghgprotocol.org/sites/default/files/standards/GPC_Full_MASTER_RW_v7.pdf

GPC
The Global Protocol for Community - scale Greenhouse Gas Emission Inventories (GPC) is a
greenhouse gas protocol that provides extensive guidance on e missions calculations and

reporting for local, subnational, and national governments.

In- boundary transportation

Includes all transportation of people and freight occurring within the city boundary.

Transboundary Emissions

Emissions from sources that  cross the geographic boundary.

Transboundary trips

There are typically four types of transboundary trips:

Trips that originate in the city and terminate outside the city.
Trips that originate outside the city and terminate in the city.

3. Regional transit (typically buses and trains) with an intermediate stop (or multiple
stops) within the city.

4. Trips that pass through the city, with both origin and destination outside the city. These
trips are not accounted for in the inventory.

Waste Characteriz  ation/Composition

Is the result of a study solid waste composition study, using survey data and a systematic
approach to analyze the waste stream and determine the waste source (paper, wood, textiles,
garden waste, etc.).
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INTRODUCTION

Since 2016, the City of Boulder has contracted with Lotus Engineering and Sustainability LLC

(Lotus) to complete an annual greenhouse gas (GHG) inventory as a means of measuring the
e T o o e o ads o o0 ... Theinventory.is _
prepared following the Global Protocol for Community - Scale Greenhouse Emission Inventories
(GPC). The GPC protocol provides a robust framework for accounting and reporting city - wide
GHG emissions. The inventory results should not be consi dered an absolute measure of the
... oA, LT LT, 1, . . -to-yearchariges can be tracked and , "

evaluated.

The results presented here are for the year 2020 and should be taken within the context that

this was an extraordinary ye  ° ‘ ' C .
The COVID-19 pandemic effects on the C|ty began March 16 2020 with the state - wide
shutdown and have continued through the publication of this report. While some of the effects,

both pos itive and negative, may carry forward, it will be years before any conclusion can be

drawn as to the sustained impact on global emissions.

) P ' - ‘ ‘ L. L. A )
of 2020 the Rac eto Zero campalgn was establlshed creatlng a coalltlon of C|t|es businesses,
and industries to commit to setting science - based targets to achieve a net zero future. As such,
ICLEI updated its methodology for setting science - based targets, recommending t hat cities
use an updated baseline year between 2016 b 2019 to set an interim target towards the
achievement of Net Zero emissions. To follow this reporting methodology while keeping track
- ‘ _ T .. . _ Y 7 ywillreéport progress agdinst ' ”

two basellnes b the hlstorlcal basellne year of 2005 and the revised baseline year of 2018.

Finally, in addition to this published report, the city regularly reports and updates its progress
K 6 ’ dashboard. 2 8 '~ oo

- o . o = 3 1 N -~ At i o M

3 For more information see  https://bouldercolorado.gov/boulder - measures .
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EXECUTIVE SUMMARY

The City of Boulder has been engaged in climate action for over two decades, becoming one
of the first cities to sign on to the Kyoto Protocol in 2002 and officially adopting carbon reduction
goals in 2006. Since those early years, Boulder has consistently kept up with updating targets

in accordance with  the scientific consensus on the level of carbon reduction necessary to
stabilize the climate. In April 2021, the City of Boulder took the next step by becoming one of 21
US cities to join the ICLEI 150 Race to Zero campaign. The initiative encourages bold emissions
reduction policies and rallies US cities to lead the fight against climate change.

6 _ City of Boulder is proud to stand with other cities in the Race to Zero. We know that

[ - [ - ‘ H t t [ -
° - T N N

- N o - N o -

‘ t ‘ t t [ ‘ ”B D(_‘,6‘:I‘_|

where integrated solutions, backed up by ambitious policy and urban planning, will be
critical in creating the systemic change needed to create a more sustainable, equitable

‘ ) 1 X
J - - o Jd N - 3 . C -

B

Boulder has continually been a leader in climate action, not only by setting ambitious goals
but by implementing progressive policies to ensure these targets are met. Through
collaboration  with partners, cities ,* ' ‘ to i

- 5 v+ + T N %+ o -

. . b address notnly  citywide emissions but also tackle the climate issues
that permeate municipal borders.

In accordance with these new commitments, the City of Boulder adopted more aggressive
community climate action targets. The new targets aim to:

- Reduc e emission s 70%by 2030 ( againsta 2018 baseline)
- Become a net - zero city by 2035
- Become a carbon positive city by 2040

In the pursuit of achieving these ambitious targets, the city remains committed to reaching the
.o oa. . _ .. liatiyetargets eémpedded across , . ‘their energy,
natural climate solutions , materials systems , land use , and financial systems work including
becoming a zero -waste city by 2025 and  achieving a 100% renewable electricity supply by
2030.

Since Boulder started  completing an annual GHG inventory, the city has experienced year -
over - year reductions in emissions. As of 2020, the Boulder community reduced emissions
by 36% compared to the original 2005 baseline and 22% since the new 2018 baseline.
J K 3 - K - ’ n , e ﬂ J - J ’ 1 ‘ K - + - - . - , - T N . o

since 2005 (by 10%, 87%, and 12% respectively), Boulder continues to reduce its emissions
year over year. See  Figure 1for more information.
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Figure 1 Total Community GHG Emissions.

Giventhe unprecedented circumstancesthat2020  yielded , with state - wide shutdowns leading
to most of the population spending a sizeable amount of time in their homes and vastly less
time on the road, Boulder recognizes the uniqueness of the GHG results presented in this
analysis and that while some of the reductions seen in 2020 are durable , others are relatively
unique to the circumstances of the COVID shutdowns . The most significant  reductions noted in
2020 were driven by:

1 Vehicle Miles Traveled (VMT) and associated transportation emissions
1 Commercial and Industrial electricity and natural gas consumption
1 Aviation travel

While many emission sources decreased during 2020, some emissions and activity levels have
increased since 2018 including:

1 Residential electricity and natural gas consumption
1 Waste related emissions

With COVID creat ing many unique trends in our emissions that we have an opportunity to
leverage, such as higher levels of telecommuting that have a significant impact on non -
resident employee commuting and its associated emissions ,we also recognize that it brought

about some potentially negative environmental trend s. For example, there was a shift away
from public transit  in favor of single occupant vehicle s. This signifies a setback in our overall
strategy of VMT reduction  that could yield long term effects on service reductions. Similarly, a
sharp increase ine -commerce likely result ed in increased truck deliveries into the community

that may have persistence beyond COVID, and an uptick in takeout food items from
restaurants yielded increased use of disposable containers and utensils which our waste
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programs sought to address via subsidizing sustainable food service ware items and launching a reusable takeout container

program. The city will continue to track these trends to determine their persistence into the future.
Figure 2 provides an overview of the total emissions (1,373,552 mt CO .€) reported by Boulder broken out by sector and source.
Additional detail can be found in the Current Emissions Snapshot  section.

Fugitive Emissions: 7,412

Fugitive Emissions: 3,966

On-Road Electricity: 609

Transit: 2026
Railways: 317
In-Bound Aviation: 648

Landfill: 21,447

Waste:
24,700 Compost: 2,595
Wastewater: 658

Figure 2. Snapshot of Boulder's 2020 GHG Emissions
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METHODOLOGY

The 2020 GHG inventory was completed using the same protocol as previous community
inventories - the Global Protocol for Community - Scale Greenhouse Emission Inventories
(GPC).* The GPC protocol provides a robust framework for accounting and reporting citywide
GHG emissions. This protocolis  required for cities com  mitted to the Global Covenant of Mayors

for Climate & Energy . Boulder signed onto this covenant in 2015.5 By completing a GPC -
compliant inventory, Boulder can report emissions to the Carbon Disclosure Project (CDP), 6
L [ _ s climate ‘change commitments to a dlobal audience.

The foIIowmg report reviews how the 2020 inventory was completed, 2020 GHG emissions
sources, and trends in emissions between 2005 and 2020 and 2018 and 2020.

Changes to the Methodology and Available Data in 2020

Transportation

Prior to 2020, the cityused «~ - a4~ " _ ¢ e, ST L e L
model 7 that calculated the total Vehicles M|Ies Traveled (VMT) for the city using a system of
traffic analysis zones  with population, employment, and estimated traffic based on average

trip length by trip purpose. The city transportation model refined the DRCOG regional
transportation model and validated it against existing vehicular counts. There were limitations

to this approach that impacted estimations of annual VMT. The model did not include the
distance of trips outside the city plan area boundary for trips that began or ended outside the
boundary .

This year, Boulder has updated its analysis to use anonymized smartphone data to estimate

the volume of vehicle traffic traveling within, into, and out of the city daily based on origin and
destination. & Alongsi de this data which for the first time delineates the transboundary miles

traveled to and from the city , mostly attributable toin - commuters , Boulder has also been able
to take into account a more detailed vehicle type breakout, updated emission factors, an d
additional fuel types (i.e., Compressed Natural Gas and E -85) which impacted our

transportation emission calculations.

With this change, Boulder now takes responsibility for all miles travelled  within the city
boundary, while taking responsibility for5 0% of miles that occur outside the boundary for trips
that start or end in Boulder. This methodology change does not include VMT from pass through

4 For more information see:  https://ghgprotocol.org/greenhouse - gas - protocol - accounting - reporting -
standard - cities .

5 For more information see:  https://www.globalcovenantofmayors.org/

6 For more information, see  https://www.cdp.net/en/info/about -us.

” For more information see:  http://www.princeton.edu/~alaink/Orf467F12/The Gravity Model.pdf

8 For more information see:  https://www.streetlightdata.c om/ ..



https://ghgprotocol.org/greenhouse-gas-protocol-accounting-reporting-standard-cities
https://ghgprotocol.org/greenhouse-gas-protocol-accounting-reporting-standard-cities
https://www.globalcovenantofmayors.org/
https://www.cdp.net/en/info/about-us
http://www.princeton.edu/~alaink/Orf467F12/The%20Gravity%20Model.pdf
https://www.streetlightdata.com/
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trips where a car does not stop in Boulder. Figure 3 shows the breakdown of types of miles that
are included in the analysis

. Internal V. MT: Trip starts and ends in

[ \ / Boulder (100% miles included)

Internal VMT: Miles within boundary for
trips that originated or ended outside
Boulder (100% miles included)

Transboundary VMT: Miles outside
. boundary where Boulder is origin or
destination (50% miles  included )

/ \ ) D Represents the Boulder city boundary

Figure 3. Breakdown of Vehicle Miles by Type

To ensure an apples -to-apples comparison of 2020 data to past years, the updated
methodology was appli  ed to all years going back to 2005. Raw VMT data was used for 2018 b
2020, while prior years were calculated using a combination of  the Regional Travel Model
output figures and  CDPHE VMT trends.

Waste
In 2020, Boulder County released a new waste composition study. This study provided new
estimates of the waste stream make up * . L .

landfilled waste estimates. Additionally, the global warming potential for methane, the
prominent GHG emitted from waste dispose d at landfills, increased in the latest IPCC
Assessment Report. The global warming potential increased by 6 percent, and while the overall
tonnage of landfilled waste decreased in Boulder in 2020, emissions went up due to this
increase in the global warmin g potential.

Sequestration of Forests and Trees Outside Forests

Guidance for calculating GHG fluxes from land use and land use change is currently being
developed under the GPC Protocol, building upon the guidance developed under the U.S.
Community P rotoco | Appendix J: ForestLand and Trees . In 2020, the City of Boulder participated

in the 2020 ICLEI Cohort for estimating  emissions and removals associated with our forests and

urban trees according to the Appendix J protocol, which will be adapted for the GPC in coming
years.

Boulder chose to include  the sequestration results as part of our annual GHG reporting as a

signal of the importance of quantifying and tracking these emissions as pa rt of a
comprehensive approach to climate action. Given the significant challenges in eliminating all
emissions, drawdown actions will play a pivotal role in achieving community net zero goals. By

measuring and managing carbon drawdown as a mechanism for addressing climate change,

the city is helping pioneer a city - based approach to development of this critical sector.


https://us-protocol.pubpub.org/pub/v732gbdy/release/1
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The analysis was conducted on two set s of boundaries: one lookinga t netannual sequestration
of trees and forests within ou  r city boundary which will be compared against our total internal
city emissions (1,0 79,755 mtCO ,e), and a boundary level that includes all Open Space and

[ [ | ' (.

transboundary t otal emissions (1,37 3,552 mtCO e).

A detailed description of all methods used in calculating the annual net sequestration of
forests and urban trees can be found here and is ¢ omprised largely of calculating loss/gain of
forest lands over periods of time , assessing amount of tree area damaged by insects, fire, or
other disturbances, and estimating the area of trees outside of forests (urban trees), while
assigning relevant emiss  ion and removal factors to each.

New IPCC Global Warming Potential (GWP) Estimates

GWP is a measure of how much energy the emissions of 1 ton of a gas will absorb over a given

period of time, relative to the emissions of 1 ton of carbon dioxide (CO 2). The larger the GWP, the
more that a given gas warms the Earth compared to CO 2 over that time period. With the
updated IPCC 6th Assessment report, several of the GHG emissions that Boulder reports
received increased GWP:

Methane (CH ,): 29.8 (before it was 28).
Nitrous Oxide (N ,0): 273 (before it was 265).


https://us-protocol.pubpub.org/pub/v732gbdy/release/1
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CURRENT EMISSIONS SNAPSHOT

In 2020, the results of the inventory show a total of 1,0 79,755 mt CO e generated within
. _ . . ' bourdary .Wheni ncluding transboundary transportation (flights out of Denver
International Airport (DEN) and transboundary vehicle trips), the analysis shows emissions
of 1,373,552 mt CO »e.

Emissions snapshot

At 48 % of total emissions (6 57,734 mt CO ,e), the commercial an  d industrial building energy
O £
at 33 % (451,104 mt CO ,e) and residential building emissions at 22 % (240,013 mt CO ,e), with the
remaining 2% of emissions generated from solid waste ( 24,042 mt CO e, and wastewater
treatment ( 658 mt CO ,e). Transboundary transportation (flights out of DEN by Boulder
residents and transboundary vehicle trips) emissions accounted for 293,797 mt CO e in 2020.

See Figure 4 .

Solid Waste Wastewater
2% Treatment
0.05%

Transportation

33% Commercial &
Industrial

Buildings
48%

BERGEE]]
Buildings
17%

Figure 4. Emissions by Sector including transboundary transportation emissions (mt CO2e).

Within each of the sectors, there are several sources of emissions, and some sources are
attributed to multiple sectors. For example, electricity is a source of emissions that is captured

within the Commercial and Industrial ( C&l) building sector, the resi  dential sector, the transit
sector (via electric buses) ,and the transportation sector (via electric passenger vehicles) . The
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largest source of emissions is electricity (41 % or 557,447 mt CO ,e). Natural gas (including
fugitive emissions) isthe  second - largest source (25 %or 339,195mt CO ,e). Transportation Fuels
make up 33 % of emissions with gasoline at 19 % (259,312 mt CO ,e), jet fuel at 7.41 % (101,829
mtCO .e), diesel at 6.51 % (89,462 mtCO ,e), and aviation gasoline at less than 0.05 %. Together,

waste (compost and landfilled waste) and wastewater  (process emissions, effluent discharge,
flared gas, and combustion gas) accounted for just over  2%. See Figure 5.
Wastewater - Effluent
Composted Waste Wastewater Discharge
0.02%

0.19% Process

Emissions Wastewater - Flared
0.02% Gas
Landfilled Waste 0.01%
2% Wastewater -
Combustion Gas
0.001%

Natural Gas (including
fugitive emissions)
25% Gasoline
(including
ethanol)

19%
Transportation

Emissions 32%

. Jet Fuel
Electricity 7%
41% )
Aviation Gasoline Diesel
0.04% 6%

y

Figure 5. Emissions by source including transboundary transportation emissions (mt CO2e).

e A0 o T T oo oo oo, 079,758 mt,CO el To,visudlize,

producing this many emissions is similar to driving nearly 3 billion miles on the road, ® or driving

the circumference of the earth over 100,000 times! See Figure 6 for a visual comparison of
N L. ) T *

Greenhouse gas emissions from

217,480 2,513,197,871
Passenger Miles driven
vehicles driven by an average
for one year | " passenger
vehicle
Figure 6 ° " '~ _ Lt T o0 L L

9 See: https://www.epa.gov/energy/greenhouse - gas - equivalencies - calculator .

5

-

o


https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
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IS BOULDER ON TRACK TO MEET NEW TARGETS?

As shown in Figure 7, the analysis shows that _ _ . ' . 9 have reduced by 22%
between 2018 and 202 0 (see blue line) . While this suggests that  Boulder is currently ahead

of its emission reduction goals (see green line) , much of those reductions are likely
temporary due to the COVID - 19 pandemic. Moving forward, Boulder will need to reduce its
emissions by approximately 5.8 3% per year to meet the 2030 goals of a 70 % reduction in
emissions (2018 baseline) and 5.88 % per yea rto meet the 2035 goal of net -zero emissions

Historically Boulder has reduced emissions at a slower rate at an average of 2.4% a year (if you
include 2020). If you look at the average reduction per year prior to 2020, Boulder has reduced
emissions by approximately 1.3% per year. See the orange line.

2019, -1%
2019, -5.83%
2,500,000 \ 0%

2020, -11.67% -10%

2,145,493

2,003,953
2,000,000 1,936,380 -20%
1,838,139 4 804,137

e -30%

1,500,000 1,373,552 -40%
-50%

1,000,000 -60%
2030 Target, -70% -70%

527,539
500,000 -80%
=90%
2035 Turget,-loogh
- . -100%
$ N & X N <@ ) o o o
& S S oS S 5 S A
& L ol
) o o
'\9 v Vv
Em mtCO2e —e— Reduction of emissions since 2005 Trendline to meet 2030 Goal
Trendline to meet 2035 Goal —a— Reduction of emissions since 2018

Figure 7. Tracking Emission Reductions since 2005 and 2018.



Page |11

KEY TRENDS DRIVING EMISSIONS IN 2020

The unprecedented events of 2020 led to significant changes in the 2020 inventory
compared with past inventories. Between 2018 and 2019 emissions were reduced by 13,817
mtCO e, while between 2019 and 2020, emissions were reduced by 398,729 mtCO .e.

Reductions in Emissions

The reduction in 2020 emissions has been driven by two main sources :COVID-19 and cleaner
electricity.

COVID- 19

The global pandemic led to significant reductions in GHG emissions in 2020. Emissions from

on-road transportation, aviation, and commercial and industrial electricity all showed

substantial decreases.  These are detailed below

0 Reduction in building emissions: Both commercial and industrial buildings and residential
buildings have reduced emissions by 19% and 5% respectively since 2018 and 13% and 7%
since 2019. Total natural gas usage in buildings decreased by over 5 million t herms between
2019 and 2020. Electricity usage across all buildings decreased by about 88 million kWh
between 2019 and 2020. Building emissions dropped between 2019 and 2020 largely due to
the COVID - 19 pandemic . Reductions in commercial electricity usage w ere greater than the
increase in residential electricity usage as residents spent more time working from home
and were advised against working from their offices for the majority of 2020.

0 Reduced emissions from transportation: Emissions from the transporta  tion sector have
decreased by 33% since 2018. Between the 2019 and 2020 inventory, transportation
emissions were reduced by 32%. Much of the reduction in transportation emissions,
particularly between 2019 - 2020, can be attributed to the pandemic. However, more efficient
vehicles and the increase in the number of electric vehicles have also played a vital role in
emissions reduction since 2018.

0 CU enrollment:  Another factor that may have contributed to emissions reductions is a
decline in CU Boulder enrollme  nt due to COVID - 19. In Fall 2020, total CU Boulder enroliment
levels declined 1.6% from 2019, and freshman undergraduate enrollment fell 11%. Many
enrolled students completed their studies virtually, instead of on campus. In mid -
November 2020, the school s hifted the remainder of the Fall semester to entirely remote
learning in response to rising COVID - 19 cases. All of these factors led to fewer students on
campus and potentially played a role, though minor, in 2020 emissions reductions.

Cleaner Electricity
Since 2005, the electricity emission factor for metric tons of carbon dioxide equivalent (mt
COze) per megawatt - hour (MWh) has decreased by 42 % due to additional renewable energy
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resources and the reduction of coal and natural gas on the grid. In the last year (2019 to 2020),
the electricity emission factor for mt CO .e decreased by 7%.

Increases in Emissions /Activity

While most emission sources have decreased several sources increased.

Residential electricity use

Residential electricity use has increased by 4% since 2019 and 6% since 2018 , largely due to the
stay - at- home orders during 2020 . Even with these increases in electricity consumed, the
emission factor for electricity supplied by Xcel has decreased at a gre ater rate than the

consumption of electricity, which results in emissions decreasing rather than increasing over
these time periods.

Solid Waste
Opposite to residential electricity use which saw lower emission factors with higher rates of
activity , solid waste emissions increased in 2020 even though solid waste tonnage has
declined since 2005 . The 13®%increase in solid waste emissions from the 2018 baseline was not
due to an increase in landfilled tonnage (the number of landfilled tons decreased by 1,828 tons
between 2018 and 2020 ) but instead due to the following two trends

Updated waste characterization: See the Changes to the Methodology and Available Data

in 2020 section for more information.

New IPCC Global Warming Potential (GWP) Estimates: The global warming potential for
methane, the prominent GHG emitted from waste disposed at landfills, increased in the

latest IPCC Assessment Report . See the Changes to the Methodology and Available Data in
2020 section for more information.

Normalized Metrics

Normalized metrics °indicate significant emission reduction achievements, as shown in Table
1below. After normalizing total emissions for indicating growth factors, notable savings are

revealed. Itisimportantto note that the COVID pandemic affected some of the historical trends

that we would have expected to see. For example, prior to 2020, we saw residential electricity
use per capita reducing year over year, and the increase noted in 2020 can be partly attributed

to the increased time spen tin residential buildings (at home) during the pandemic. Similarly,
while we had noted a reduction in VMT per capita since 2005 to date, the sharp 29% reduction
we see between 2018 and 2020 is  mostly related to the COVID  shutdowns and stay -at-home

10Normalized metrics are intensity ratios that can be used in GHG emissions accounting to scale the net
generated emissions by business metrics or other financial or community indicators, such as emissions
per person or emissions per job.
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orders. The aim is that the city will be able to hold on to a significant portion of these reductions
into the future through more comprehensive hybrid work policies and reduced need for
multiple vehicles per household.

Table 1 Normalized Metrics

Change Change
. . 2005 2018 ) )
Emission Metrics . ) Since Since
Baseline baseli ne
2005 2018
Total emissions per
. . 21.8 16.3 12.7 -42% -22%
capita (mtCO :e/resident)
Total emissions per  Gross Domestic
0.00013 0.00007 0.0000 5 -66% -35%
Product (GDP) (mtCO e/ $)
Residential electricity per person (kwh/
2,483 2,226 2,359 -5% 6%
Person)
C&l natural gas per building floor
space ( dekatherm /sqft) 0.093 0.088 0.085 -8.6% -3.4%
Internal VMT per capita (VMT/resident) 5,547 4,900 3,502 -63.% -28.5%
Landfill tons per capita (tons/resident) 0.85 0.79 0.77 -9.4% -2.5%
Energy Trends
Building energy made up 65%_ . _ ... . 4 xohoxd ST

Boulder in achieving its GHG emissions reduction goals.

Commercial Diesel
0.12%

Commercial Naturd

Fugitive

Emissions
1%

Figure 8. Energy emissions by source.
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Overall, commercial electricity (4 8%) comprises the largest percentage of total stationary
energy emissions. The next greatest source of emissions is commercial natural gas followed

by residential electricity and residential natura | gas making up 24 %, 14%, and 13% of the total,
respectively. See Figure 8.

Figure 9 shows the difference in mt CO  ,e each sector has experienced compared to 2005. Any
bars that are in th e negative show a reduction in emissions since 2005, while anything in the
positive shows an increase in emissions since 2005. Emissions from electricity have been
consistently lower each year compared to a 2005 baseline, while emissions from natural gas

and stationary diesel have been consistently higher than the 2005 baseline.

40,000
20,000
0 —_—
-20,000 I
-40,000
-60,000
-80,000
-100,000
-120,000
2012 2015 2016 2017 2018 2019 2020
M Building Electricity
Natural Gas (including fugitive emissions, and incudes stationary diesel for 2015-2017)
H Stationary Diesel
Figure 9. Annual change in building energy emissions since 2005 (mt CO2e).
Electricity Trends

The consistent reduction in electricity emissions can be attributed to:

Reduction in residential electricity emissions :Total residential electricity usage increased
by 4% since 2005 and 6% since the baseline year of  2018. However, residential electricity
emissions have decreased 40% since 2005 and 9% since 2018. Even though r esidential
electricity use has increased over time, the electricity provided by Xcel has steadily become

greener as more renewable energy is added to the grid. Growing end -user awareness,
aggressive building codes, and demand - side management programs from the city, the
county, * e e T T T ! A
solar incentive programs, have contributed to the overall reduction in energy usage per
person since 2005 , though this increased between 2019 and 2020 due to the COVID -19
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pandemic and the lockdowns that had most residents spending significantly more time at

home than they normally would

Decrease in C&I Electric ity Use per GDP: Increases in overall C&I electricity are a function
of economic growth. Growth in some of the normalized C&l electricity metrics (such as
electricity use per employee) may be primarily driven by the addition of high energy
density building s which consume significant amounts of energy within small footprints.
Because of this, the most accurate metric for the C&I sector is electricity use per GDP, which

has decreased by 41 %since 2005 and 17 %since 2018. Once again, the pandemic may have
cont ributed to the decrease in electricity use as many commercial and industrial buildings
closed for significant periods in 2020 while GDP also increased 19% since 2018 and 87% since
2005 . Referto Table 1

Cleaner Electricity: A cleaner electricity grid supplying energy to the community has

' B ' - ' v B x |1 Hox
‘_:o.o _g ..‘..12_::.. ;“ _’: . m o ,
to increase the efficiency of its operations and procure increasing amounts of energy from

low - to zero - carbon sources (i.e., renewable energy, recycled energy , etc.). Further, House
. sxq4s 7ot L T, s T e T
economy, including electricity generation. o P < I
T4 . _. . . _ .7 tsown goalof an 80_ % reduction in electricity "
generation emissions by 2030. T . . T . _ . . L oot oo

grid changes every year, and the resulting electricity emission factor decreases every year.

Based on data from Xcel Energy, in 2020 the electricity emission factor for mt CO .€ has
decreased by 42 % from 2005, and by seven % from 2019. * See Figure 10. While this trend is
largely expected to continue , it should be noted that in 2020 Xcel Energy experienced
reduced demand  due to the pandemic impacts. One of their coal units, Comanche IlI also
did not operate during the year.

Reduction in Electricity Emission Factors: The electricity emission factor mt CO 2€

decreased by 7% between 2019 and 2020.

1For more information, see:
https://www.xcelenergy.com/staticfiles/xe/Corporate/CRR2013/environment/renewable - energy.html

2For more information, see:
https://www.xcelenergy.com/environment/system_improvements/colorado_clean_air_clean_jobs.

13 For more information see https://leg.colorado.gov/bills/hb19 -1261
¥ For more information see  https://www.xcelenergy.com/staticfiles/xe -
responsive/Company/Rates%20&%20Regulations/Regulatory%20Filings/CO%20Recent%20Filings/Colora

do%20Energy%20P1an%202020.pdf

15Xcel Energy does not report emission factors for methane and nitrous oxide. These values are sourced

v ox - ox Bl ‘ ¢ - ¢ q c ° Co~
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https://www.xcelenergy.com/staticfiles/xe/Corporate/CRR2013/environment/renewable-energy.html
https://www.xcelenergy.com/environment/system_improvements/colorado_clean_air_clean_jobs
https://leg.colorado.gov/bills/hb19-1261
https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Rates%20&%20Regulations/Regulatory%20Filings/CO%20Recent%20Filings/Colorado%20Energy%20Plan%202020.pdf
https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Rates%20&%20Regulations/Regulatory%20Filings/CO%20Recent%20Filings/Colorado%20Energy%20Plan%202020.pdf
https://www.xcelenergy.com/staticfiles/xe-responsive/Company/Rates%20&%20Regulations/Regulatory%20Filings/CO%20Recent%20Filings/Colorado%20Energy%20Plan%202020.pdf

Increase in Solar Energy:
was installed across the C&I and residential sectors as noted by Xcel Energy Community

Energy Reports. ¢ This is a 21% increase from 2019.
-1%
7% 7%
-N%

1%
-4% -5%
-29%  -29%
-34%
-39%

10%
3%

0%
-2%

-10%

-N% - -N%

-13%

=-20%

7% oo
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Figure 10 Change in electr icity emission factors

Natural Gas and Stationary Diesel Trends

Natural gas consumption has increased by
2018 (0.134). Natural gas and stationary diesel emissions can be attributed to:

Increased housing and population:
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In 2020, 1,392 kW of on - site (non - solar *rewards) solar energy

-8%

-44%

2020

YOY Percent Change

2% since the 2005 baseline and very slightly since

Residential natural gas usage has decreased per

housing unit and capita since 2005 and remained the same since 2018. However, the

number of housing units has increased by 12
by 1®%6leading to an increase in natural gas usage.
Increased C&l square footage:

8.6% and just in the last two year
outpaced these reductions with an incre
3% since 2008.

ase of C&I square footage of 12

16 See: https://www.xcelenergy.com/community_energy_reports

% and the number of residents has increased

Cé&l natural gas has decreased significantly when looking

at usage per square foot. Since 2005, C&I| natural gas per square foot has decreased by

s decreased 3.4 %. However, growth in square footage has

% since 2005 and


https://www.xcelenergy.com/community_energy_reports
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Decrease in Stationary Diesel emissions: Total stationary diesel consumption has
decreased in Boulder since being added to the inventory in 2018. As well, Stationary Diesel
emissions have decreased since 2018 by 3% and decreased by 6% between 2019 and 2020.
Stationary diesel is primarily used in emergency generators, and it is likely t hat the use of
these generators has declined over the past few years.

Action Plan

Strategies such as r educing energy emissions through shifting energy generation from fossil

fuels to renewables, electrifying transportation, and making buildings more efficient, ha ve long
1 t ‘ [ ﬂ ‘ bl = t il 1 ‘

- o m .- w0 - DU o = o T M o -

on systems change in the energy sector has focused significantly on clean energy sources.
Electricity generation has consistently com s ' ‘ ‘
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the community throug  h municipalization.

On Nov 3, 2020, the community voted to enter a new franchise with Xcel Energy, with a core
goal of the relationship to achieve 100% renewable electricity for the community by 2030. With
such efforts underway  as part of our partnership, Boulder has reframed our focus beyond just
achieving a renewable electricity supply, ensuring that energy affordability, resilience, and
reliability become cornerstones to the transition to aclean energy system.

At a high level, this systems -change work inthe energy sector is focused on

1 High - performance emissions free buildings : developing innovative financing solutions for
efficiency and  electrification  that will provide increased affordability and access for
residents with lower incomes  ,ensuring use of low carbon building materials in construction
enhancing workforce and mar ket development for affordable HVAC retrofits and new
builds, determining the optimal placement and pairing of local generation and storage to
optimize resilience and  demand management

1 Clean mobility : maximizing vehicle electrification and providing greater access for our
community to be able to utilize clean, affordable transportation across various platforms

1 Clean energy sources : ensuring that we provide a 100% renewable electricity supply,
providing affordable access to solar and storage.

With the commitment to new overarching emission mitigation goals for the community,

Boulder also established a set of new objectives, targets, and short -term progress measures
(next 1- 5 years) which are detailed below  to track progress towards our clean , affordable, and
resilient energy transition.



Table 2. Objectives, targets, and progress measures for

Objectives

Ensure equitable and
affordable access to
energy.

Targets

100% of our community
members will have
unburdened access to
basic heating, cooling,
and energy needs by

2035.
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the Stationary Energy sector.

Progress Measures

By 2022, develop a resilience strategy to meet heating and

cooling needs of frontline communities.

By 2023, provide new opportunities for low - income households
to engage in efficiency or electrification solutions.

By 2025, no member of our community will meet the
energy impoverished (10%+ of income spent on energy needs).

Establish a safe,
healthy, and resilient
fossil - fuel - free energy
system.

Our energy system will
deliver 100% renewable
electricity by 2030 and
strive to meet the
resiliency and reli  ability
needs of the
community.

By 2022, develop a community informed strategic roadmap
toward achieving 100% renewable energy supply and identify
interim targets.

By 2023, develop a strategic framework detailing the amount,
placement, and pairing of local generation and storage to
optimize resilience and demand management.

By 2030, our electricity grid is emissions free

Transform existing
building stock to
mitigate their
environmental impacts
and ensure they
provide affordable,
healthy, and resilient
spaces for their
occupants.

Our existing building
stock will promote
health and wellbeing of
occupants and have
zero operational
emissions by 2040

By 2022, advocate for state level science - based air quality
guidelines fo r combustion appliances that protect the safety of
sensitive populations.

By 2025, eliminate natural gas from 15% of existing residential
building stock and 5% of existing commercial buildings.

By 2025, all commercial buildings larger than 20,000 sq. ft. will be
engaged in performance - based standards such that the Energy
Use Intensity (EUI) of our building stock is reduced 20% against a
2015 baseline.

Ensure all newly
constructed buildings
have the lowest
possible carbon
footprint and provide
affordable, healthy,
and resilient spaces for
their occupants

Achieve zero
operational emissions in
all new buildings with a
40% reduction in
embodied carbon by
2031.

By 2023, 100% of new re sidential and commercial construction
will be built electric ready.

By 2023, require all new construction to conduct an analysis of
embodied carbon intensity of the project structure.

By 2024, stand up a regional embodied energy roundtable of
developers, architects, and contractors.

By 2026, average EUI of commercial construction will be reduced
60% compared to a 2016 baseline.

By 2026, partner with other communities and community
stakeholders to collaborate on purchasing low carbon building
materials for all future city operations.

definition of
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Transportation emissions can be looked at in two ways: in - boundary and transboundary
(sometimes called cross - boundary). In - boundary emissions include all emissions that happe

from transportation ~ within . _ . ' . 9 .This,includes trips'that start and end in Boulder,
as well as the portion of miles that occur within the city boundary for trips that originate or end

outside the boundary. T ransboundary emissions include emissions from miles that occur
outside the city boundary, but that are induced by Boulder residents (commuting out of the

city and/or taking a flight from DEN) or commuters coming into

Current Emissions Snapshot section of the report, Boulder is

transportation emissions in its GHG goals.

As shown in Figure 11 in-boundary transportation emissions (35
emissions) are made up of multiple sources including:

[} ‘ ‘ - =

In- boundary on - .
boundaries (34.7 % of total transportation emissions)
types o f miles :

o Miles for t rips that start and end within Boulder

o e = ©° -

to Boulder . As noted in the
counting  transboundary

% of total transportation

’ ‘
5 Nk

, Which are broken up between two

o0 Miles that occur within the Boulder boundary for trips that originated or ended
outside the boundary . See Figure 13 for breakout of miles by type.

In- boundary railways (0.09 % of total transportation emissions).

In- boundary aviation - flights out of Boulder Municipal Airport (0.14

emissions).

Emissions from transboundary transportation

(65 % of total transportation emissions) include:
Transboundary on - road transportation
includes 50% of miles that occur outside the

% of total transportation

Boulder boundary  where the city is the origin or Transboundary
Aviation

destination of the trip
o Over half of all transBoundary
miles are attributable to trips that begin
or end in the following five cities by
order of VMT : Denver (23%), Longmont

22%

(14%), Broomfield (9%), Louisville (7%), UG RTR

Lafayette (5%) .
Transboundary aviation - flights out of DEN (22 %
of total transportation emissions).

On-Road

43%

Figure 11Transportation emissions by sector

In Boundary
Aviation
0.14%

In Boundary
Railways
0.09%
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Transportation Trends

Largely due to the impacts of COVID shutdowns during 2020, emissions from

transportation showed significant reductions against the 2005 and 2018 baseline. Since
2005, in - boundary transportation em issions have decreased 51 % and since 2018, in -
boundary transportation emissions have decreased by 33 %. Emissions from all the
transportation sources (including in - boundary and transboundary) showed significant
reductions against the 2005 (44 %) and 2018 baseline (35 %). While we did note emission
reduction trends in transportation prior to 2020 of approximately 2% per year, the sharp
decline experienced in 2020 is almost entirely  attributable to COVID . Lasting impacts  from
telecommuting and hybrid work pra ctices may retain some of these reductions into the
future.

Figure 12. shows the change in transportation emissions since 2005 . Emissions from both in -
boundary and transboundary on - road transportation have been consistently lower each year
compared to a 2005 base  line, while emissions from aviation (in - boundary and transboundary)

and railways have been consistently higher (except for in 2020) than the 2005 baseline.

Figure 12 Change in Emissions since 2005
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Figure 13 Change in VMT since 2005
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Despite th e trend noted in Figure 1 2. regarding emission reductions in the transportation sector

over the years, it is important to note that this was largely due to improvements in average

vehicle fuel economy  and emission factors . As Figure 13. conveys, VMT remained relatively

stagnant between 2005 and 2018,despite a 10% growth in both population and jobs ,and a57%
increase in GDP , showing the impactof _ _ ' . 4 . . . " ', This trénd was

° o= P MBI JIRY L e v v s e

broken in 2019, however, which experienced a 5% increase in VMT compared to 2005 levels.
While this uptick was starkly reversed with the 2020 impacts which saw a 30% decrease in VMT
from 2005 levels, and a  26% reduction from 2018 levels b it remains to be seen  what degree of
COVID- related transportation reductions will persi st into the future , such as that of
telecommute and  hybrid work policies

As an anomalous year, t he decrease in emissions for on  -road transportation  in 2020 can be
largely attributed to  COVID- 19 impacts, w hile the general trend of transportation emission
reductions over the years is due largely to fuel and vehicle type shifts and efficiency gains.

COVID- 19 Impacts

1 Decrease in Vehicle Miles Traveled (VMT). Total vehicle miles traveled (VMT) decreased
30% since 2005 and 26 % since 2018. While the majority of the reduction in VMT in 2020 can
be attributed to the pandemic, an increase in multi - modal transportation has also helped
decrease the number of single - occupied vehicle trips within the city since 2005 .
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1 Significant decrease in aviation travel : Within the aviation sector, gallons of jet fuel
decreased 45%. Not surprisingly, these dramatic reductions in emissions are largely
attributable to the pandemic. The percent change from 2019 to 2020 for each sector
exhibits the significant impact of COVID -19 on transportation emissions. In just a year,
gallons of jet fuel were nearly cut in half (from 20,213,175 gallons of fuel in 2019 to 10,407,59
gallons of fuel in 2020).

1 Lockdown: As a community, Boulder has many people that work within its borders but live
elsewhere. Many of the individuals employed within Boulder commute from outside the city
and traffic is a daily issue for many residents. With the onset of COVID -19 and lock down,
the amount of daily traffic reduced drastically with the switch to teleworking for many
employees . In addition, Boulder is a tourism and student hub for Colorado. Both industries
were deeply affected by  the COVID- 19 travel restriction. From 2019 to 2020 emissions from
fuel combustion within the city decreased 33% and transboundary emissions from fuel
combustion in the city were reduced by 35%.

1 Reduction in Transit:  Gallons of diesel from buses decreased 59% from 2019 - 2020 due to
reduced bus service due to COVID -19.

Fuel and vehicle type shifts and efficiency gains

Increase in Fuel Efficiency: =~ CAFE standards have drastically increased the fuel efficiency of
vehicles since 2005. As more efficient vehicles are driven the amount of fuel used per mile

(MPG) has decreased.

Increase in Alternative Fuels: Since 2005, additional alternative fuels have become more
common including biodiesel, compressed natural gas (CNG), and electric vehicles. The
increase in these fuels helps reduce emissions.

Increase in electric vehicles : Boulder has demonstrated leadership and a commitment

to transportation electrif  ication by installing 46 public EVcharging stations ) completing
a Fleet Electrification Assessment and purchasing 23 electric fleet vehicles, installing

solar panels and charging stations at city facilities to charge EVs with clean energy, and

working w ith Via Mobility, Boulder Valley School District, and the University of Colorado to
electrify their bus fleets. Boulder County has the highest rate of EV adoption in the state ,

‘.’ . . . adoptionrag of over 3%  of all registered vehicles is over four times higher
. <
Boulder will w ork with the community on programs, policies, incentives, and regulatory
approaches to transition 30% of all vehicles within the city to zero e missions by 2030, and

100% of all vehicles by 2050. 8 See Figure 14.

"For more inform ation see: https://bouldercolorado.gov/public - works/electric - vehicles - and - charging -

stations .
18 For more information see:  https://www.goevcity.org/



https://bouldercolorado.gov/public-works/electric-vehicles-and-charging-stations
https://bouldercolorado.gov/public-works/electric-vehicles-and-charging-stations
https://www.goevcity.org/

Page | 23

Figure 14 EV Purchasing Trends.
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The transportation area that did see an increase in emissions  in 2020 was railways
Railway Emissions: Railway emissions are higher for the simple reason that these
emissions were not captured in the 2005 GHG inventory. Between 2018 and 2020 railway
emissions increased by 227 % due to new emission factors and updated global warming
potentials for methane and nitrous oxides from the Sixth IPCC Assessment Report . Even with
Other Notable Trends in 2020
Some notable projects and trends include:
Electric Vehicles growth slows: Interestingly, in 2020, the year -over -year increase in EV
purchases dropped to 24%. This is the lowest year - over - year percent increase since 2010.
One reason for this may be economic uncertainty amid the 2020 pandemic. See Figure 13.
Action Plan
The comp. . . |, . e £
forward can be found in the most recent Transportation Master Plan (TMP).  The report details
. ' efforts tB address transportation emissions (with a target of reducing transportation
emissions 50% by 2030 against a 2005 baseline) through a set of aggressive, city - funded

programs and services. The city updates their TMP every five years, and a new upd ate is


https://bouldercolorado.gov/media/1044/download?inline=
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scheduled to begin in 2022. Regarding emissions reductions, transportation - related efforts
include:

1 VMT Reduction:

0 Multimodal Transportation Investments : Continue investing in multimodal
CL e oo ., ... .., .ation Master Plan
(TMP) to achieve SOV vehicle trip and GHG reduction goals as well as broader
community sustainability goals.

o Vision Zero: The city has adopted a Vision Zero policy that aims at eliminating
severe and fatal traffic crashes and has an Acti on Plan to implement safety
improvements in the areas of engineering, enforcement, education, and
evaluation. Safer travel conditions can increase the number of biking and
walking trips and shift trips away from motor vehicles.

o Micromobility Program: Expand electric bikeshare program and pilot e - scooter
program s. Micromobility trips can replace vehicle trips for many trips around
the city and provides a critical first and final mile solution for transit users.

o Transportation Demand Management (TDM): Continue to work with local
employers and Boulder Transportation Connections to implement TDM
programs that provide employee commute benefits such as the EcoPass or
Parking Cash -Out. As a model employer , the city will continue to provide
commute b enefits and telework options to city employees.

1 Electrification strategy: Continue to coordinate the multi - departmental working group
on EV and alternative fuels strategy development with a community goal of 30% EV
adoption by 2030. This includes pursuing funding opportunities for public charging
infrastructure, develop ing low -income access opportunities, pair ing EV charging with
solar strategy , and electrifying the bus fleet . While RTD provides most of the transit
service to and within Boulder, the city co e T e T
provider, to operate the HOP service. The city aims to electrify the HOP fleet, with 4 buses
already electrified, the goal is to have an entirely electric fleet by 2030
Regional Multimodal Investments and Coordination: Continue to coordinate with
regional partners on multimodal corridor investments including bus rapid transit (BRT)
service and regional bikeways. Regional BRT investments are critical to changing non -
resident employee travel behavior by pr oviding regional travel options that can
compete against the personal vehicle in terms of travel time and cost.
Emerging Transportation Policies and Technologies: research and evaluate emerging
mobility options including expanded micromobility programs, ri deshare systems,
connected/automated vehicles, and new heavy transport options (e.g., renewable
natural gas or diesel fleet vehicles). Develop policies on more effective curbside
management , better manage access to the curb for Transportation Network
Comp anies, like Uber or Lyft, and freight deliveries, and rethink use of public right - of-
way to increase multimodal access.
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With the commitment to new overarching emission mitigation goals for the community,
Boulder also established a set of new objectives, t argets, and short -term progress measures
(next 1- 5 years) which are detailed below to track progress towards our collaborative climate

transportation work.

Table 3. Objectives, targets, and progress measures for the Transportation sector.

Objectives

Provide clean mobility
solutions that meet
community needs.

Targets

All Boulder residents will
have access to clean
mobility options by

2035.

Progress Measures
By 2023, identify neighborhoods in greatest need of
transportation solutions and design solutions around
micromobility, electric car sharing and micro  transit platforms

By 2025, all residents will have access to convenient, accessible,
and affordable charging infrastructure.

By 2025, 50% of shared fleets such as taxis, rideshare, and
carshare companies in Boulder will be electric.

30% vehicle miles
travelled in Boulder will
be electric by 2030.

By 2023, all EV owners will be engaged in charging management
programs.

By 2025, 40% of new vehicles purchased in Boulder will be
electric.

By 2025, meet World Health Organization Air Quality Guidelines
for particulate matter, nitrogen dioxide, ozone, and sulphur
dioxide, with a  particular focus on transportation corridors and

burdened communities.
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WASTE AND WASTEWATER

Waste and Wastewater Trends

Overall waste and wastewater emissions make up a small amount of Boulder community
emissions at 1.7%%6and 0.0 5%, respectively. However, both sectors are important to the citizens

of Boulder and the city continues to implement sustainability initiatives to guide the community

toward zero waste, and therefore reduce landfill emissions, as identified in the Action Pla n.

Figure 15 shows the difference inmt CO  ,e each sector has experienced compared to 2005. Any
bars that are in the negative show a reduction in emissions since 2005, while anything in the

positive shows an increase in emissions since 2005. Emissions from waste and wastewater
have been consistently lower each year compared to a 2005 baseline, while emissions from
composting have been consistently higher than the 2005 baseline. These trends can be
attributed to:

Waste: The amount of waste being landfilled has decreased since 2005 due to recycling
and composting programs reducing the amount of waste being landfilled.

Composting Emissions: Composting emissions are higher for the simple reason that
composting was not captu red in the 2005 GHG inventory.
Wastewater: A number of efficiency improvements have been made to the wastewater
treatment process, the largest being a significant reduction in nitrogen discharge.
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Figure 15 Annual change in waste and wastewater emissions since 2005 (mt CO2e).
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What Happened in 2020

Both the composting and wastewater sectors continued to reduce emissions between 2018

and 2020 and 2019 and 2020, however, solid waste emissions increased by 18 % from 2018 to
2020 (3,213 mt C O,e) and 11% from 2019 to 2020 (2,108 mtCO ,e). Several notable trends are
driving these emission trends:

Reduction in Composting: Composted waste decreased by 16 % from 2018 to 2020 and 7%
between 2019 and 2020.

Wastewater:  The table below shows a  decrease ( -6%) in emissions from the city A
wastewater treatment plant (WWTP) between 2018 and 2020.

Updated waste characterization: See the Changes to the Methodology and Available Data
in 2020 subsection for more information.
Updated GWP: Seethe Changes to the Methodology and Available Data in 2020 subsection

for more information.

Action Plan

R = _beyond traditional_zer6 wasté goals of diverting
waste for recycling to a broader set of actions that ch ange the system of consumption. As a
first step, the city, via consulting firm Metabolic, produced the Circular Boulder  analysis and
roadmap. Metabolic examined the current level of circularity in Boulder by performing an in -
depth Material Flow Analysis . They also identified hotspots and opportunities that exist

throughout the local materials economy and summarized the impacts of some of those

x - bl bl ‘ bl - - -

F = 0 & J = o -5 5 N - .- + ro—-

circular materials economy, the next evolution of work in zero waste.
At a high level, this systems - change work in the energy sector is focused on:

9§ Consumer goods: reducing consumption -based emissions through lower carbon choices

(local, etc.), minimizing single use plastics, maximizing reuse and repair through clinics and
stores, promoting sharing platforms over direct ownership, and supporting market
development for recyclables.

T Built environment: understanding the opportunity for and promoting adoption of low -
carbon construction materials, maximizing reuse of building materials and designing
buildings for reuse in deconstruction, sup porting market  development for construction
waste diversion.

9§ Organics materials : Minimizing food waste while maximizing the production on clean

compost and biochar products that can be reapplied within our community.

With the commitment to new overarching emission mitigation goals for the community,
Boulder also established a set of new objectives, targets, and short - term progress measures


https://www-static.bouldercolorado.gov/docs/Metabolic_CircularBoulder_Report_v09_CB-lr-1-202005291329.pdf

(next 1- 5 years) which are detailed below to track progress towards our transition

materials economy.

Objectives

Minimize waste
production per
capita and
maximize diversion
from landfills.

Targets

Become a zero - waste city

by 2025.
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to a circular

Table 4. Objectives, targets, and progress measures for the Waste sector.

Progress Measures

By 2023, reduce waste per capita 10% against a 2015 baseline.

By 2025, divert 85% of waste from landfills.

By 2026, all food waste will be eliminated from landfills and will
instead go toward feeding people, animals, and soils.

Reduce the carbon
footprint of
production cycles
we have the
greatest ability to

affect

Reduce community
consumption - based
emissions 5 0% by 2030
against a 2018 baseline.

By 2022, complete a consumption - based inventory to understand
the product supply chains our community has the greatest ability
to impact.

By 2023, host multiple annual education outreach events to inform
community on how they can reduce consumption - based
emissions.

By 2025, host educational and outreach sessions with large actors
in our region on implementing low carbon procurement strategies
and policies.

Employ circular
principals in
building
construction and
demolition.

By 2025, host educational
and outreach sessions
with large actors in our
region on implementing

low carbon procurement
strategies and policies.

By 2022, 75% of deconstruction waste will be recycled or reused.

By 2023, require a building materials inventory for all new
construction.

By 2025, develop a plan and location for storing recovered
building materials for reuse.

By 2026, require new residential and commercial construction to
use non -toxic recyclable and recycled products in the selection of
construction materials.

Make the repair
reuse and
remanufacture of
components and
materials easier

Materials and products are
designed to last with the

ability to recycle , reuse,

re pair, or remanufacture
at the end of product life
by 2030.

By 2023, 50% restaurants in Boulder adopt use of reusable take out
containers.

By 2025, fund and fuel development of reusable e - commerce and

consumer good packaging solutions.

By 2025, eliminate use of single use plastics.

Increase participation in
sharing platforms 30%

By 2022, complete analysis determining areas and
with gaps in access to essential goods and services.

neighborhoods

and more )
. over a 2020 baseline to
accessible. ] . .
foster equitable access to By 2025, increase sharing economy platform use 30% from 2020
goods and services over baseline, targeting neighborhoods and resources in greatest
ownership by 2030. need.
Establish an Create a closed loop By 2022, complete a city bioma  ss assessment.
economic basis for system that reduces fire By 2025, 20% of biomass collected in community to be converted
circular risk in our community,

to compost or biochar.































