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Executive Summary
Figure 1 shows 2015 & 2019 communitywide emissions
by sector. The largest contributor is Transportation &
Mobile Sources with 44% and 38% of emissions,
respectively. The vast majority of Transportation &
Mobile Sources emissions come from On-road
transportation (91%). The next largest contributor is
Commercial Energy (26% & 30%), with more than 60%
of emissions coming from electricity consumption.
Residential Energy follows (21% & 24%), with more
emissions resulting from electricity use during 2015, and
natural gas use during 2019. Solid Waste, Water and
Wastewater, and Process and Fugitive Emissions were
responsible for the remaining of emissions.
The city’s standard urban context has sizeable
commercial activity and a large residential population,
resulting in significant electricity and natural gas
emissions from these energy sectors. This context also
supports the findings of heavy on-road transportation
activity. As a residential city in the Denver–Aurora–
Lakewood Metropolitan Statistical Area, Wheat Ridge
likely has substantial daily commuters.
Understanding the significant contributing sectors and
sources of greenhouse gases is imperative to developing
and implementing ambitious actions to reduce
emissions and meet the Paris Agreement's commitment
of keeping warming below 1.5°C.

Figure 1. 2015 & 2019 Communitywide Emissions by Sector
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Background
The City of Wheat Ridge recognizes that greenhouse gas (GHG) emissions from human activity are
catalyzing profound climate change, the consequences of which pose substantial risks to the future health,
wellbeing, and prosperity of our community.
In April 2017, then-Mayor Joyce Jay and City Council initiated the inaugural Wheat Ridge Environmental
Sustainability Committee (WRESC). Between June 2017 and June 2018, the WRESC, comprised of 11
residents with vast expertise and experience, developed recommendations to improve community
conditions in six areas of environmental sustainability: green building and energy efficiency, renewable
energy, transportation, solid waste and recycling, water, and communication and engagement.
The report was accepted by City Council in June of 2018 and the committee was awarded its first year of
funding in 2019. The committee, rebranded as Sustainable Wheat Ridge, began a grassroots community
engagement campaign to increase awareness of the sustainability action plan and new programs available
to residents. The committee attended community events, began a partnership with Xcel Energy to support
energy efficiency and renewable energy goals and received two grants from Charge Ahead Colorado to
purchase the City’s first two electric vehicle charging stations.
Since the Action Plan was completed and presented to City Council in 2018, the committee and staff have
documented success in each of the six designated topic areas, and to date, 51% of the plan is now inmotion or has already been completed. This equates to 71 of the total 139 recommendations. 49% of the
action plan remains to be addressed, and of that, 76% is policy related. The City of Wheat Ridge will join
Colorado Communities for Climate Action (CC4CA) beginning in 2022 to continue progress towards
sustainability goals outlined in the action plan.
This report provides estimates of greenhouse gas emissions resulting from activities in Wheat Ridge as a
whole in 2015 & 2019; information that is key to guiding local greenhouse gas reduction efforts. These
data will also provide a baseline against which the city will be able to compare future performance and
demonstrate progress in reducing emissions.
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Introduction to Climate
Change
Naturally occurring gases dispersed in the
atmosphere determine the Earth’s climate by
trapping solar radiation. This phenomenon is
known as the greenhouse effect. Overwhelming
evidence shows that human activities are
increasing the concentration of greenhouse
gases and changing the global climate. The most
significant contributor is the burning of fossil
fuels for transportation, electricity generation
and other purposes, which introduces large
amounts of carbon dioxide and other greenhouse
gases into the atmosphere. Collectively, these
gases intensify the natural greenhouse effect,
causing global average surface and lower
atmospheric temperatures to rise.
Global
climate change influences seasonal patterns and
intensifies weather events, threatening the
safety, quality of life, and economic prosperity of
communities everywhere1. Many regions are
already experiencing the consequences of global
climate change, and Wheat Ridge is no exception.
Human activities are estimated to have caused
approximately 1.0°C of global warming above
1 International

Panel on Climate Change. 2014.
Climate Change 2014: Synthesis Report. Contribution
of Working Groups I, II and III to the Fifth
Assessment Report of the Intergovernmental Panel
on Climate Change [Core Writing Team, R.K.
Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva,
Switzerland, 151 pp. Retrieved from
https://www.ipcc.ch/report/ar5/syr/
2

IPCC, 2018: Summary for Policymakers. In: Global
Warming of 1.5°C. An IPCC Special Report on the
impacts of global warming of 1.5°C above pre-

pre-industrial levels, with a likely range of 0.8°C
to 1.2°C. Global warming is likely to reach 1.5°C
between 2030 and 2052 if it continues to
increase at the current rate (high confidence).
This high confidence projection, from models
developed under by Intergovernmental Panel on
Climate Change, is expressed as high confidence
due to its high probability. Warming from
anthropogenic emissions from the pre-industrial
period to the present will persist for centuries to
millennia and will continue to cause further longterm changes in the climate system, such as sea
level rise, with associated impacts (high
confidence), but these emissions alone are
unlikely to cause global warming of 1.5°C
(medium confidence). Climate-related risks for
natural and human systems are higher for global
warming of 1.5°C than at present, but lower than
at 2°C (high confidence). These risks depend on
the magnitude and rate of warming, geographic
location, levels of development and vulnerability,
and on the choices and implementation of
adaptation and mitigation options (high
confidence).2
industrial levels and related global greenhouse gas
emission pathways, in the context of strengthening
the global response to the threat of climate change,
sustainable development, and efforts to eradicate
poverty [Masson-Delmotte, V., P. Zhai, H.-O. Pörtner,
D. Roberts, J. Skea, P.R. Shukla, A. Pirani, W.
Moufouma-Okia, C. Péan, R. Pidcock, S. Connors,
J.B.R. Matthews, Y. Chen, X. Zhou, M.I. Gomis, E.
Lonnoy, T. Maycock, M. Tignor, and T. Waterfield
(eds.)]. World Meteorological Organization, Geneva,
Switzerland, 32 pp.
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According to the 2018 National Climate
Assessment, Climate change is already impacting
the people and communities of Colorado. The
Fourth National Climate Assessment asserts that
Colorado and other Southwest states will
experience more frequent hotter days, greater
precipitation variability, more severe drought
and more3. When looking at climate impacts
within an urban lens, we will see the greatest
threats coming from an increase in frequency
and intensity of hot days. This is because urbanheavy areas experience the heat-island effect,
where urban infrastructure like roads and
buildings absorb and emit more heat than natural
landscape. As heat becomes more intense,
vulnerable populations like the elderly and
outdoor workers, are at higher risk of heat
related illness or death. As temperatures rise and
become more frequent, communities will need
to mitigate risks through public health and
clinician interventions3.

Many communities in the United States have
started to take responsibility for addressing
climate change at the local level. Reducing fossil
fuel use in the community can have many
benefits in addition to reducing greenhouse gas
emissions. More efficient use of energy
decreases utility and transportation costs for
residents and businesses. Retrofitting homes and
businesses to be more efficient creates local jobs.
In addition, when residents save on energy costs,
they are more likely to be spend at local
businesses and add to the local economy.
Reducing fossil fuel use improves air quality, and
increasing opportunities for walking and bicycling
improves residents’ health.

Changes in temperatures, precipitation patterns
and seasonal weather patterns are projected to
have an impact on water supply. A combination
of the aforementioned climate change effects, as
well as increased demand, are projected to
decrease water supply. Specially, a warmer
climate and more variable precipitation may
cause significant changes in snowpack, and
therefore significant changes in streamflow.
Considering the Denver-Metro areas get a large
portion of potable water from streamflow, major
adaption measures must be undertaken to
prepare for the near and long term.

3

U.S. Global Change Research Program. 2018.
National Climate Assessment – Ch 19: Southwest.

Retrieved from
https://nca2018.globalchange.gov/chapter/25/
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Greenhouse Gas Inventory as a Step
Toward Carbon Neutrality
Facing the climate crisis requires the concerted
efforts of local governments and their partners,
those that are close to the communities directly
dealing with the impacts of climate change.
Cities, towns and counties are well placed to
define coherent and inclusive plans that address
integrated climate action — climate change
adaptation, resilience and mitigation. Existing
targets and plans need to be reviewed to bring in
the necessary level of ambition and outline how
to achieve net-zero emissions by 2050 and
support the global goal of limiting global warming
to 1.5°C. Creating a roadmap for climate
neutrality requires Wheat Ridge to identify
priority sectors for action, while considering
climate justice, inclusiveness, local job creation
and many other impacts that can also deliver on
sustainable development.
To complete this inventory, ICLEI utilized its own
tools and guidelines from which it provides
authoritative direction for greenhouse gas
emissions accounting and defines climate
neutrality as follows:

The targeted reduction of greenhouse
gas (GHG) emissions and GHG
avoidance across the community in all
sectors to an absolute net-zero
emission level at the latest by 2050. In
parallel to this, it is critical to adapt to
climate change and enhance climate
resilience across all sectors, in all
systems and processes.
To achieve ambitious emissions reduction, and
move toward climate neutrality, Wheat Ridge will
need to set a clear goal and act rapidly following
a holistic and integrated approach. Climate
action is an opportunity for our community to
experience a wide range of co-benefits, such as
creating socio-economic opportunities, reducing
poverty and inequality, and improving the health
of people and nature.

ICLEI Climate Mitigation Milestones
In response to the climate emergency, many
communities in the United States are taking
responsibility for addressing emissions at the
local level. Since many of the major sources of
greenhouse gas emissions are directly or
indirectly controlled through local policies, local

Figure 2. The Whys & Hows of Accelerated Climate Action
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governments have a strong role to play in
reducing greenhouse gas emissions within their
boundaries, as well as influencing regional
emissions through partnerships and advocacy.
Through proactive measures around land use
patterns, transportation demand management,
energy efficiency, green building, waste
diversion, and more, local governments can
dramatically reduce emissions in their
communities. In addition, local governments are
primarily responsible for the provision of
emergency services and the mitigation of natural
disaster impacts.

5. Monitor and report on progress.
This report represents the completion of ICLEI’s
Climate Mitigation Milestone One, and provides
a foundation for future work to reduce
greenhouse gas emissions in Wheat Ridge.

ICLEI provides a framework and methodology for
local governments to identify and reduce
greenhouse gas emissions, organized along Five
Milestones, also shown in Figure 3:
1. Conduct an inventory and forecast
of local greenhouse gas emissions;
2. Establish a greenhouse gas
emissions Science Based Target4;
3. Develop a climate action plan for
achieving the emissions reduction
target;
4. Implement the climate action plan;
and,

4

Science-Based Targets are calculated climate goals,
in line with the latest climate science, that represent
your community’s fair share of the ambition
necessary to meet the Paris Agreement commitment
of keeping warming below 1.5°C. To achieve this
goal, the Intergovernmental Panel on Climate

Figure 3. ICLEI Climate Mitigation Milestones

Change (IPCC) states that we must reduce global
emissions by 50% by 2030 and achieve climate
neutrality by 2050. Equitably reducing global
emissions by 50% requires that high-emitting,
wealthy nations reduce their emissions by more than
50%.
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Inventory Methodology
Understanding a Greenhouse Gas
Emissions Inventory
The first step toward achieving tangible
greenhouse gas emission reductions requires
identifying baseline emissions levels and sources
and activities generating emissions in the
community. This report presents emissions from
the Wheat Ridge community as a whole. A
government operations inventory is mostly a
subset of the community inventory, as shown in
Figure 4. For example, most often, data on
commercial energy use by the community
includes energy consumed by municipal
buildings, and community vehicle-miles-traveled
estimates include miles driven by municipal fleet
vehicles.

As local governments have continued to join the
climate protection movement, the need for a
standardized approach to quantify GHG
emissions has proven essential. This inventory
uses the approach and methods provided by the
U.S. Community Protocol for Accounting and
Reporting
Greenhouse
Gas
Emissions
(Community Protocol), which is described below.
Three greenhouse gases are included in this
inventory: carbon dioxide (CO2), methane (CH4)
and nitrous oxide (N2O). Many of the charts in
this report represent emissions in “carbon
dioxide equivalent” (CO2e) values, calculated
using the Global Warming Potentials (GWP) for
methane and nitrous oxide from the IPCC 5th
Assessment Report:
Table 1: Global Warming Potential Values (IPCC,
2014)

Greenhouse Gas

Global Warming
Potential

Carbon Dioxide (CO2)

1

Methane (CH4)

28

Nitrous Oxide (N2O)

265

Figure 4. Relationship of Communitywide and
Government Operations Inventories
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Community Emissions Protocol
Version 1.2 of the U.S. Community Protocol for
Accounting and Reporting GHG Emissions5 was
released by ICLEI in 2019, and represents a
national standard in guidance to help U.S. local
governments develop effective community GHG
emissions inventories. It establishes reporting
requirements for all community GHG emissions
inventories, provides detailed accounting
guidance for quantifying GHG emissions
associated with a range of emission sources and
community activities, and provides a number of
optional reporting frameworks to help local
governments customize their community GHG
emissions inventory reports based on their local
goals and capacities.
The community inventory in this report includes
emissions from the five Basic Emissions
Generating Activities required by the
Community Protocol. These activities are:
● Use of electricity by the community
● Use of fuel in community-wide stationary
combustion equipment

● Wastewater processing
● Fugitive emissions from natural gas
leakage
● Glass Manufacturing

Quantifying Greenhouse Gas
Emissions
Sources and Activities
Communities contribute to greenhouse gas
emissions in many ways. Two central
categorizations of emissions are used in the
community inventory: 1) GHG emissions that are
produced by “sources” located within the
community boundary, and 2) GHG emissions
produced as a consequence of community
“activities”.

Source
Any physical process inside the
jurisdictional boundary that
releases GHG emissions into the
atmosphere

● On-road passenger and freight motor
vehicle travel
● Use of energy in potable water and
wastewater treatment and distribution
● Generation of solid waste by the
community
The community inventory also includes the
following activities:
● Off-road transportation and mobile
sources
● Landfill gas combustion

5

ICLEI. 2012. US Community Protocol for Accounting
and Reporting Greenhouse Gas Emissions. Retrieved

Activity
The use of energy, materials,
and/or services by members of the
community that result in the
creation of GHG emissions.

By reporting on both GHG emissions sources and
activities, local governments can develop and
promote a deeper understanding of GHG
emissions associated with their communities. A
purely source‐based emissions inventory could

from http://www.icleiusa.org/tools/ghgprotocol/community-protocol
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be summed to estimate total emissions released
within the community’s jurisdictional boundary.
In contrast, a purely activity‐based emissions
inventory could provide perspective on the
efficiency of the community, even when the
associated emissions occur outside the
jurisdictional boundary. The division of
emissions into sources and activities replaces the
scopes framework that is used in a government
operations inventories, but that does not have a
clear definition for application to community
inventories.

Base Year
The inventory process requires the selection of a
base year with which to compare current
emissions. Wheat Ridge will utilize its new 2019
community greenhouse gas emissions inventory
as its baseline year, because it is the most recent
year for which the necessary data are available.

gas-generating processes such as fuel
consumption by fuel type, metered annual
electricity consumption, and annual vehicle miles
traveled. Please see appendices for a detailed
listing of the activity data used in composing this
inventory.
Known emission factors are used to convert
energy usage or other activity data into
associated quantities of emissions. Emissions
factors are usually expressed in terms of
emissions per unit of activity data (e.g. lbs
CO2/kWh of electricity). For this inventory,
calculations were made using ICLEI’s ClearPath
tool.

Quantification Methods
Greenhouse gas emissions can be quantified in
two ways:
●

Measurement-based methodologies
refer to the direct measurement of
greenhouse gas emissions (from a
monitoring system) emitted from a flue
of a power plant, wastewater treatment
plant, landfill, or industrial facility.

●

Calculation-based methodologies
calculate emissions using activity data
and emission factors. To calculate
emissions accordingly, the basic
equation below is used:

Activity Data x Emission Factor = Emissions
Most emissions sources in this inventory are
quantified
using
calculation-based
methodologies. Activity data refer to the relevant
measurement of energy use or other greenhouse
Wheat Ridge 2015 & 2019 Inventory of Communitywide GHG Emissions
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Community Emissions
Inventory Results
Communitywide emissions for 2015 & 2019 are shown in Table 2 and Figure 5.

Table 2: Communitywide Emissions Inventory

Sector
Residential
Energy

Fuel or Source

2015 Usage

Electricity
Natural Gas
Kerosene/Fuel Oil
Liquid Propane Gas

92,945,396
8,732,248
414
4,914

2019 Usage

Usage unit

Electricity
Natural Gas

kWh
Therms
MMBtu
MMBtu

148,904,342
9,245,322

kWh
Therms

87,286
44,224
131,510

77,062
49,173
126,235

394,175,201

219,197,780

180,950

123,332

16,889,921

15,596,232

27,325

24,397

115,431

96,242
-

Vehicle
Miles
Traveled
Vehicle
Miles
Traveled
Gallons
-

1,1796
12,330
5,147
1,394
227,146

983
6,359
5,818
1,333
162,222

10,152

10,735

47

68

10,199

10,803

128,104,876
8,314,974
Commercial Energy Total

On-road
Transportation

Gasoline

Diesel

Transit
Off-road

Diesel
Diesel
Gasoline
Other Fuels

Transportation Total

Solid Waste

Waste Generated

Landfill Gas
Combustion

2019
Emissions
(MTCO2e)
48,051
52,917
130
415
101,513

92,846,288
9,949,329
1,717
6,534

Residential Energy Total
Commercial
Energy

2015
Emissions
(MTCO2e)
63,329
46,444
31
372
110,176

37,876

368,172,000

37,852

Waste
Generated
(wet tons)
552,258,000 Annual Gas
Combusted
(scf / Year)

Solid Waste Total

6

2015 public transit activity is information only because this activity is included in On-road transportation. It is assumed all
fuel is diesel.
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Water and
Wastewater

Wastewater
Treatment Electricity
Usage
Wastewater
Treatment Natural
Gas Usage
Wastewater
Treatment Processes
Nitrogen Discharge

Digester Gas
Combustion

1,670,233

1,472,557

kWh

1,138

762

15,385

13,826

Therms

82

74

30,863

31,331

Population

72

73

79

65

60

50

18,109,278

16,066,880

3

2

559,928

496,740

Daily N
Load (kg N
/ Day)
Annual Gas
Production
(scf / Year)
Annual
Digester
Gas Flared
(scf / year)

2

1

1,357

962

2,958

3,330

29,774

18,224

32,732

21,554

513,120

423,289

Digester Gas Flaring

Water and Wastewater Total
Process &
Fugitive
Emissions

Fugitive Emissions
from Natural Gas
Distribution
Glass Manufacturing
- Rocky Mountain
Bottle Company

17,047,222

-

19,194,651 Natural Gas
Used
(Therms)
-

Process & Fugitive Emissions Total

Total Community-wide Emissions
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Results Discussion

Figure 5. Communitywide Emissions by Sector

Figure 5 shows the distribution of 2015 & 2019 communitywide emissions by sector. For both years, Transportation
& Mobile Sources was the most significant contributor, followed by Commercial Energy & Residential Energy. Given
the significant residential and commercial activity and the location of Wheat Ridge, this emissions breakdown is
standard. Based on the inventory results, Wheat Ridge should focus and prioritize actions related to on-road
transportation, community electricity use, and community stationary fuel use. While the city should prioritize the
aforementioned activities, further actions should be carried out to mitigate emissions from other sources and
activities, such as solid waste generation. ICLEI’s recommendations on mitigation strategies are provided in the
section “Recommendations.”
Table 2 and Figure 5 also show emissions from 2015 to 2019 have decreased by approximately 18%. This decrease
can be primarily attributed to improved data collection methodologies and Xcel Energy’s electricity grid
decarbonization- the phasing out of fossil fuels. While this decrease is present, there is significant opportunity for
further reductions through various mitigation strategies.

Wheat Ridge 2015 & 2019 Inventory of Community and Government GHG Emissions
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Comparative Analysis
To better understand the city’s greenhouse gas activity and mitigation potential, it is helpful to compare activity
and emissions from similar jurisdictions. Table 3 compares residential, commercial, and transportation activity of
Lakewood’s 2018 inventory and Wheat Ridge’s newly developed 2019 inventory. Results show that all activity,
except Wheat Ridge’s residential electricity consumption, is more per capita than Lakewood’s. While electricity
consumption is marginally different (within 10%), residential and commercial natural gas consumption have a
significant deviation. These results show that natural gas use intensity is significantly greater in Wheat Ridge.
Therefore, the city has a substantial opportunity to pursue the electrification of heating applications. ICLEI’s
recommendations on these mitigation strategies are available in the next section “Recommendations.”

Activity Comparison
Table 3: Wheat Ridge & Lakewood Activity Data Comparison

Wheat Ridge (per capita)
(2019)

Lakewood7 (per capita)
(2018)

Percent
Difference
(Wheat Ridge)

318
2,964

248
3,078

↑ 28%
↓ 4%

295
4,754

165
4,316

↑ 78%
↑ 10%

6,998

6,956

↑ 1%

Residential Natural Gas (Therms)
Residential Electricity (kWh)
Commercial Natural Gas
(Therms)
Commercial Electricity (kWh)
On-road TransportationGasoline (VMT)

Table 4 compares Wheat Ridge and Lakewood emissions per capita. While each inventory includes different
activities and sources, it is beneficial to compare emissions on a per capita basis to understand the overall emissions
intensity of a community. The results show that both communities have similar emissions per capita. However,
Wheat Ridge has the opportunity to pursue emissions mitigation to reduce its overall emissions further.

Emissions Comparison
Table 4: Wheat Ridge & Lakewood Emissions Comparison

Total Emissions Per Capita (MT
CO2e/person)

Wheat Ridge (2019)

Lakewood7 (2018)

15.1

13.58

7

City Of Lakewood’s 2018 Greenhouse Gas Emissions Inventory Summary Report
Inventories include different activities and sources. For example, Lakewood included scope 3 aviation travel from Denver
International Airport.
8
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Regional Comparison
Through ICLEI’s partnership with Google Environmental Insights Explorer (EIE)9, ICLEI developed a region-wide per
capita comparison of multi-modal transportation activity. Google’s EIE transportation data is based on continuous
observation, providing a more reliable and readily available indication of year-to-year change in transportation
activity than most existing data sources.
Table 5: Region-wide Transportation Comparison

Trips (Per Capita)10
Transportation Mode

Region-wide

Automobile
Cycling
Standard Bus
Walking

880
12
8
107

Wheat
Ridge
914
8
5
82

Percent
Difference
(Wheat Ridge)
↑ 4%
↓ 34%
↓ 39%
↓ 23%

Miles (Per Capita)10
Percent
RegionWheat
Difference
wide
Ridge
(Wheat Ridge)
6,889
7,494
↑ 9%
22
21
↓ 6%
49
33
↓ 32%
56
45
↓ 21%

Results show the average Wheat Ridge resident drives more than the average regional resident. Results also show
city residents utilize less alternative transportation, such as walking or cycling. Considering the conclusions of the
2019 inventory and the above analysis, Wheat Ridge has excellent potential to increase alternative transportation
and reduce on-road vehicle activity, both of which will reduce transportation emissions and create various social
benefits.

Recommendations
The following GHG mitigation strategies are based on the highest emitting sectors and activities. While these
sectors and activities have the greatest potential for emissions reduction, their prioritization within municipalities
relies on policy, staffing, financial priorities, and community commitments.
● On-road transportation
o Vehicle electrification- Transition from internal combustion engine (ICE) vehicles (passenger, transit
fleets, municipal fleets, etc.) to electric-powered

▪

On-road transportation is the largest emitting source of emissions, specifically, passenger
gasoline cars. Transitioning from ICE passenger vehicles (and other on-road vehicles) to
electric vehicles will be crucial for the community in its pursuit of climate neutrality. As the
electricity grid becomes less dependent on fossil fuels, the impact of electric vehicle
adoption will increase. Communities can promote EV adoption through various strategies,
including improving EV charging infrastructure, incentivizing, and updating building
ordinances/codes.

▪

Examples/Resources
● Denver’s EV Projects
● Lakewood’s Municipal Sales Tax Refund

9

Google Environmental Insights Explorer
Trips and Miles are rounded

10
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●
●
●
●

o

Driving EV Adoption
Great Plains Institute- Best Practices
SWEEP- EV Ready Building Codes
Golden’s 100% EV Resolution
Alternative Mode Shift- Incentivize public transit, walking, and biking

▪

Because on-road passenger vehicles are the largest source of emissions, any strategy to
transition away from personal vehicles will have beneficial impacts. To do this, communities
improve alternative mode infrastructure such as biking and bus lanes and routes.
Communities also improve bike/scooter sharing, improve pedestrian zones, implement
parking changes and vehicle limitations.

▪

●

Examples/Resources
● Denver Moves- Bikeway Designs
● Achieving walkability/cyclability
● Optimizing/planning bikeshare
● Revising parking minimums
● Low Emissions Zones
Community electricity use
o Increase and promote building energy efficiency

▪

Because community electricity use is the second-largest source of emissions, implementing
strategies to reduce consumption will be crucial. Local communities can implement various
strategies and programs to improve energy efficiency, such as benchmark and disclosure
programs, Retro-commissioning of non-residential buildings, weatherization, improving
building codes, and incentivizing.

▪

o

Examples/Resources
● Commercial Benchmarking and Retro Commissioning
● Local Policies leveraging energy star benchmarking/reporting
● FAS- Residential Energy retrofits
● ACEEE- Residential Energy Retrofits
● Boulder’s SmartRegs
● Energize Denver (Smart leasing, Benchmarking Ordinance, etc.)
● Green Leasing Guide
Increase distributed renewable energy (solar)

▪

While it is essential to reduce electricity usage, reducing reliance on the electricity grid is
also essential. Reducing reliance will not only enhance the impacts of electrification but
will also significantly improve local energy resilience. Municipalities can procure solar for
government-owned buildings as well as facilitate procurement for their community
through a group buy program, solar gardens, and more.

▪

Examples/Resources
● NREL’s Solarize Guidebook (guidance and case studies)
● Denver’s Solar Gardens
● NREL-Sharing the Sun: Understanding Community Solar
● NREL- Community Solar 101
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●

● NREL-Policy/Regulatory Considerations
Community stationary fuels use
o Electrify community building heating- Convert gas-powered heating applications (e.g., water
heaters) to electric-powered

▪

Transitioning communitywide heating applications to electric is key to climate neutrality
because stationary fuel use is the third largest source of emissions. To transition all
communitywide heating applications, municipalities can incentivize and improve building
codes.

▪

Examples/Resources
● Electrification Policies and Case Studies
● Energy Code Examples in the Northeast
● Colorado’s GHG Roadmap’s Electrification Goals
● Economics of building electrification

Completion of another GHG inventory in two to five years is recommended in order to assess progress resulting
from any actions implemented. The detailed methodology section of this report, as well as notes and attached data
files in the ClearPath tool provided to the City of Wheat Ridge, will be helpful to complete a future inventory
consistent with this one.
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Conclusion
The results of the 2019 greenhouse gas inventory show that Transportation & Mobile Sources (38%) is the
most significant contributor of community greenhouse gases, followed by Commercial Energy (30%) &
Residential Energy (24%). By activity, on-road transportation (35%), community electricity consumption
(30%), and community natural gas consumption (24%), make up the vast majority of communitywide
emissions.
These conclusions demonstrate the opportunity for significant prosperity and resilience in the Wheat
Ridge community. Given that a large portion of emissions come from both mobile and stationary fuel
combustion, the city has an excellent prospect for community electrification. Community electrification
will advance public health through improved air quality and yield local economic benefits. Along with
electrification, there is significant potential for energy efficiency and distributed solar in the community.
As the second-largest source of emissions, addressing electricity usage and generation will yield local
economic benefits and meaningfully expand energy resilience. When combining electrification with
energy efficiency and renewable energy, Wheat Ridge will see enhanced greenhouse gas mitigation.
While recommendations pertain to transportation and the main energy sectors, Wheat Ridge should
also implement waste-related mitigation strategies to pursue climate neutrality. Wheat Ridge has a
great opportunity to improve recycling and composting programs to remove greenhouse gas emitting
waste types (e.g., papers, food waste, yard waste) from waste streams.

Next Steps
This inventory marks the completion of
Milestone One of the Five ICLEI Climate
Mitigation Milestones. The next steps are to
forecast emissions, set an emissions-reduction
target, and build upon the existing Wheat Ridge
Environmental Sustainability Action Plan with a
more robust climate action plan that identifies
specific quantified strategies that can
cumulatively meet that target.
The Intergovernmental Panel on Climate Change
(IPCC) states that to meet the Paris Agreement
commitment of keeping warming below 1.5°C we
must reduce global emissions by 50% by 2030
and reach climate neutrality by 2050. Equitably
reducing global emissions by 50% requires that

high-emitting, wealthy nations reduce their
emissions by more than 50%. More than ever, it
is imperative that countries, regions, and local
governments set targets that are ambitious
enough to slash carbon emissions between now
and mid-century.
Science-Based Targets are calculated climate
goals, in line with the latest climate science, that
represent a community’s fair share of the global
ambition necessary to meet the Paris Agreement
commitment. To achieve a science-based target,
community education, involvement, and
partnerships will be instrumental.
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In addition, Wheat Ridge will continue to track
key energy use and emissions indicators on an
on-going basis. It is recommended that
communities update their inventories on a
regular basis, especially as plans are
implemented to ensure measurement and
verification of impacts. Regular inventories also
allow for “rolling averages” to provide insight
into sustained changes and can help reduce the
chance of an anomalous year being incorrectly
interpreted. This inventory shows that
Commercial and Residential Energy as well as
communitywide transportation patterns will be
particularly important to focus on. Through these
efforts and others, the City Wheat Ridge can
achieve environmental, economic, and social
benefits beyond reducing emissions
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Appendix: Methodology
Details
Energy
Table 6: Energy Data Sources

Activity
Residential, commercial, and industrial electricity
consumption

Data
Source
Xcel Energy

Data
Gaps/Assumptions/Notes
Commercial and industrial
consumption is
aggregated.
Commercial electricity
includes electricity
consumption from street
lights.

Residential, commercial, and industrial natural gas
consumption

Xcel Energy

Residential Kerosene/Fuel Oil Consumption

Census/ EIA Calculation uses census
household counts and
average household
consumption.
Census/ EIA Calculation uses census
household counts and
average household
consumption.

Residential Liquid Propane Gas Consumption

Commercial and industrial
consumption is
aggregated.

Table 7: Emissions Factors for Electricity Consumption

Year
2015

CO2
(lbs./MWh)
1,490.32312

CH4
(lbs./GWh)
178.158

N2O
Notes
(lbs./GWh)
25.771
CO2 emission factor comes from Xcel Community
Energy Report, CH4 and N2O emissions factors
come from EPA eGRID 2014.
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2019

1,133.17468

117

17

CO2 emission factor comes from Xcel Community
Energy Report, CH4 and N2O emissions factors
come from EPA eGRID 2019.

Transportation
Table 8: Transportation Data Sources

Data Type
2015 On-road Vehicle Miles Travelled

Data Source
Denver Regional
Council of
Governments

2019 On-road Vehicle Miles Travelled

Google
Environmental
Insights Explorer

On-road Vehicle Type Mix

Colorado
Department of
Public Health and
Environment

Transit ridership

Regional
Transportation
District

Off-road
National Emissions
Inventory (2014 &
2017)

Data Gaps/Assumptions/Notes
It is assumed all public transit vehicles
are accounted for within the On-road
VMT dataset.
Google EIE9 data is based on continuous
observation meaning EIE data provides
extremely reliable and readily available
indication of year-to-year change in onroad transportation activity.
*Please note: VMT sources utilize
different measurement methodologies
CDPHE provided a VMT breakdown by
HPMS vehicle types 10-60. Vehicle type
per gasoline & diesel was extrapolated
from this breakdown.
RTD provided district-wide data. Gallons
and miles were allocated using a ratio
of in-boundary boardings out of districtwide boardings.
2015 public transit activity is
information only because this activity is
assumed to be included in the DRCOG
VMT dataset.
Inventories used the most recent NEI
years. Data exports provide direct
emissions for CO2 and CH4. Data exports
are county-wide, so data was
downscaled using a ratio of Wheat
Ridge population over Jefferson County
population.
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For vehicle transportation, it is necessary to apply average miles per gallon and emissions factors for CH4
and N2O to each vehicle type. The factors used are shown in Table 6.

Table 9: MPG and Emissions Factors by Vehicle Type

Fuel

Vehicle type

MPG

2015
CH4
g/mile

N 2O
g/mile

MPG

2019
CH4
g/mile

N 2O
g/mile

Gasoline

Passenger car

23.86023 0.0203

0.0135

24.37713

0.0183

0.0083

Gasoline

Light truck

17.34141 0.0237

0.0243

17.86788

0.0193

0.0148

Gasoline

Heavy truck

5.356603 0.1159

0.0745

5.371652

0.0785

0.0633

Gasoline

Motorcycle

23.86023 0.0203

0.0135

24.37713

0.0183

0.0083

Diesel

Passenger car

23.86023 0.0005

0.001

24.37713

0.0005

0.001

Diesel

Light truck

17.34141 0.001

0.0015

17.86788

0.001

0.0015

Diesel

Heavy truck

6.099809 0.0051

0.0048

6.392468

0.0051

0.0048

Wastewater
Table 10: Wastewater Data Sources

Activity

Data Source

Wastewater Treatment Processes
Nitrogen Discharge
Digester Gas Combustion/Flaring
Energy used in wastewater facilities

Metro
Wastewater
Reclamation
District

Data
Gaps/Assumptions/Not
es
MWRD provided districtwide data. Data was
allocated based a ratio
of Wheat Ridge
population over MWRD
service population.
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Solid Waste
Table 11: Solid Waste Data Sources

Activity

Data Source

Solid Waste
Generation

Republic Services & EPA

Landfill Gas
Combustion

Republic Services

Data Gaps/Assumptions/Notes
2019- Republic Services would only provide waste
generation data for households and business they
service. To account for community-wide waste
generation, various assumptions and extrapolations
were made to scale up. Republic services provided
data for roughly 13% of Wheat Ridge households, the
provided waste generation was scaled up to 100%.
2015- Republic Services provided no data. Waste
generation was based on the EPA’s average per capita
waste generation, Wheat Ridge’s residential
population and job county.
Activity represents the entire landfill as data could not
be disaggregated.

Process & Fugitive Emissions
Table 12: Process & Fugitive Emissions

Activity
Fugitive Emissions
From Natural Gas
Distribution
Glass
ManufacturingRocky Mountain
Bottle Company

Data Source

Data Gaps/Assumptions/Notes

Xcel Energy
N/A

EPA FLIGHT

N/A

Inventory Calculations
The 2015 & 2019 inventories were calculated following the US Community Protocol and ICLEI’s
ClearPath software. As discussed in Inventory Methodology, the IPCC 5th Assessment was used for
global warming potential (GWP) values to convert methane and nitrous oxide to CO2 equivalent units.
ClearPath’s inventory calculators allow for input of the sector activity (i.e. kWh or VMT) and emission
factor to calculate the final CO2e emissions.
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