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In February of 2020, after the public, local organizations, and the Environmental
Advisory Committee raised concerns about Laramie’s engagement in climate
action, the City of Laramie adopted a bill to become carbon neutral by 2050. This
is a step in the right direction for reducing emissions and addressing the impacts
of global and regional climate change.
To start, Laramie’s climate actions are focusing on reducing emissions from
municipal operations. The emissions will be regularly evaluated through emission
inventories and progress will be compared to the FY 2019 official bassline
inventory.
The bassline inventory has made it possible to see opportunities for emission
reduction and is the framework for this management plan. The management plan
provides actions allowing for a systematic approach to reducing emissions and
ensuring that Laramie stays on track to reach carbon neutrality.
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1. INTRODUCTION
1.1.

BACKGROUND

In February of 2020, the Laramie City Council unanimously voted yes to adopt resolution
2020-14: Establishing the Intent of the Governing Body to Immediately Reduce Carbon
Emissions from Municipal Government Operations and Pursue a Net Zero, Carbon
Neutral Future for the City of Laramie, Wyoming (City of Laramie, 2020).
The adoption of this resolution entails cutting greenhouse gas emissions where possible
and sequestering carbon where emissions cannot be cut out completely. The
combination of reducing emissions and storing carbon is how the city will achieve carbon
neutrality. The resolution is based on broad recommendations made by the
Environmental Advisory Committee (EAC, 2020); a committee appointed by the city
council to advise on environmental issues facing the city and/or brought to attention by
the public. The recommendations established 10, 20, and 30-year goals for emission
reduction including city operations being carbon neutral by 2050. The community
organization, Alliance for Renewable Energy (ARE), requested the development of such
goals in the Fall of 2019 and were influential in Laramie committing to emissions
reductions through their continued public engagement.
To be able to reach these goals Laramie needs to systematically reduce emissions. This
management plan provides direction for implementing reduction measures over time to
ensure Laramie stays on track to reach the city’s 10-, 20-, and 30-year goals for reducing
emissions and reaching carbon neutrality by 2050.
Wyoming is the highest emitter of CO2 per capita in the country (EIA, 2020), yet there is
little talk about reducing emissions around the state. The adoption of the 2020
resolutions and this comprehensive emissions reduction plan will put Laramie at the
forefront of climate action in Wyoming. In addition, Laramie will join other communities
in the mountain west lowering their carbon footprint to mitigate for climate change and
promote sustainable development (ICLEI, 2020). It is also the hope of the EAC that
reducing emissions will not only mitigate climate change but also reduce expenses for
Laramie and its residents over time.
1.2.

CLIMATE CHANGE & IMPACTS OF CO2

Increasing levels of atmospheric carbon dioxide (CO2) and other climate gasses is a
crucial driver of climate change. More specifically, higher concentrations of CO2 in the
atmosphere are contributing to a rise in global temperatures (Scheffer, Brovkin, & Cox,
2006).
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Small amounts of CO2 are naturally
occurring in the atmosphere and is
essential
for
temperature
regulation
(NETL).
However,
anthropogenic
activities
have
increased the concentration of
atmospheric CO2 rapidly, leading
to fast changes in our climate
(IPCC, 2018).
The Intergovernmental Panel on
Climate Change (IPCC) estimate
Figure 1 Changes in global temperatures since the 1880s (NASA).
that global temperatures have
.
increased with 1°C compared to preindustrial times (IPCC, 2018). We already see the
effects of global warming around the world. As temperatures keep increasing, these
changes will become irreversible and more challenging to adapt to; a higher frequency
of extreme weather events, drought, rising sea levels, disease, and loss of species
diversity are among the effects of global warming (IPCC, 2018).
1.3.

LOCAL IMPACTS OF CLIMATE CHANGE

Climate change is a global problem, but we will also experience the effects of climate
change in our mountain west region. In Wyoming, we are likely to experience increased
wildfires, severe drought, snowpack melt change, disturbances in habitat for fauna and
flora, water source pressure, and other effects linked to higher temperatures and change
in precipitation patterns.
Wyoming, and the American west, is experiencing more severe fires covering a greater
spatial area (Scastaa, Weirb, & Stambaughc, 2016) (Peterson, 2020). While we cannot
attribute severe wildfires to a single cause, there is also no doubt that higher
temperatures and drought contribute to the increase in wildfires; Drought and warm
weather will cause vegetation to dry up and function as fuel if a fire is sparked (2020).
Wildfires pose several threats to our societies, including impact on agriculture and
ranching, air pollution, a hazard to human safety, and economic costs of fighting and
managing fires (2020).
Wyoming has an arid to semi-arid climate and is dependent on precipitation at high
elevation to recharge groundwater supplies through snowpack melt (Zhang, Ohara, &
Carr, 2019). Snowpack accumulation can vary from year to year; however, increased
temperatures can alter the timing of snowpack melt and, as a result, impact water supplies
(Nicholson, Shinker, Hanway, & Zavala, 2018) (Acharya, Piechota, & Tootle, 2012). In years
with early spring runoff caused by low precipitation and high temperatures, we see a
decreasing water flow trend later in the season (Nicholson, Shinker, Hanway, & Zavala,
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2018). In other words, dry periods will get drier (Acharya, Piechota, & Tootle, 2012).
Drought and change in the snowmelt can have tremendous effects on our society
because of our freshwater needs. Water supply pressure can affect agriculture, reservoir
levels, municipal water supplies, wildlife habitat, wildfire potential, and more (Nicholson,
Shinker, Hanway, & Zavala, 2018).
1.4.

SOURCES OF EMISSIONS

The world is experiencing an increasing trend in global emissions since the 1900s. Carbon
emissions from fossil-fuel use went from below 1 billion metric tons (MT) at the beginning
of the 1900s to around 10 billion MT in 2014 (United States Environmental Protection
Agency EPA, 2014). There are several ways of breaking down emission data; one way is
to look at emissions by source. Some of the primary sources of anthropogenic emissions
by sector are energy & heat production, transportation, industry, and agriculture & landuse change (Global Emissions, n.d.)
After China, the United States is the second-largest contributor to carbon emissions by
country. Other significant contributors are the European Union, India, and Japan (United
States Environmental Protection Agency EPA, 2014). Because the US has a high
population number, when we look at emissions per capita, the US is emitting less than
some other nations with 15.5 metric tons (MT) per capita (The World Bank, 2016). Another
way of measuring the contribution of GHG is by looking at accumulated emissions by
country. From 1751 to 2017, the US has released an estimated 399 billion tons of CO2
through activities within the United States border (Our World in Data, n.d.). This estimate
equals 25% of the carbon emitted in this period and is the most considerable contribution
by an individual country (Our World in Data, n.d.).
Breaking down emissions by state, Wyoming is ranked number one in emissions per
capita (EIA, 2019). This number is partially due to the heavy dependence on fossil fuels;
Wyoming is the leading producer of coal with 40% nationwide production (EIA, 2019).
The use of coal and fossil fuels might be why Wyoming has high CO2 emissions per
capita, but coal production is also an essential socio-economic driver. Statewide, the coal
economy generates around 23 000 jobs annually and 14% of the state's gross product
(Robert Godby, Taylor, & Considine). The socio-economic aspects of fossil fuel
dependencies are important to acknowledge when taking actions towards reducing
emissions. Transitioning the job market from coal to renewables is an integral part of
converting to renewable energy sources.
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1.5.

HISTORY OF SUSTAINABILITY/ EMISSION REDUCTION EFFORTS IN LARAMIE

2018/19 First emission inventory for municipal operations. The inventory was conducted
by students from the Haub School of ENR at the University of Wyoming. The inventory
was the first action with a clear sustainability objective implemented by the city. The
inventory was a catalyst in increasing awareness and efforts surrounding sustainability and
GHG emissions.
2019/20 Baseline inventory for municipal operations. Laramie became an ICLEI member
with access to the ClearPath inventory tool. The first inventory produced with this tool is
the official baseline inventory for municipal emissions. Laramie will continue using
ClearPath for future inventories to create consistency between inventory data.
2019/20 Honeywell investment grade audit. Finalizing the audit will give insight into
building efficiency of city owned buildings. list of recommended improvements ranging
from upgraded HVAC units and controls, improvements to building envelopes and
lighting upgrades. Upon finalization of this document the City of Laramie will be
assessing funding models to implement projects that provide energy consumption
savings and improvements.
2020 Carbon neutral by 2050. City council adopted a resolution establishing an intent to
reduce municipal emissions and pursue carbon neutrality. The goals are building on
recommendations put forth by the Environmental Advisory Committee.
2020 Blue Sky solar project funding. Laramie was granted an award of $120, 000 to be
used towards installing solar power at the community recreational center. The award is
funded through Rocky Mountain Power’s Blue Sky program.
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2020 Approval of solar energy lease agreement. The City council approved a lease
agreement for NextEra Energy to install a solar project on city property. If NextEra is able
to negotiate a power purchase agreement with Rocky Mountain Power, this project has
the potential to provide Laramie with 160 megawatts of electricity and battery storage –
enough to cover the current energy demand.

2. MOVING FORWARD
2.1.

EMISSIONS INVENTORY & BASELINE EMISSIONS

When countries, cities, businesses, and other entities want to measure and report
emissions, they use an emission inventory. Inventories are an excellent way of analyzing
emission sources and organizes the emissions based on scope and sector.
Emission Inventories uses inventory tools to calculate emissions based on usage data and
preprogrammed emission factors. Laramie is using the ClearPath tool from ICLEI. For
more information on ClearPath, check out Laramie's ClearPath manual for how to use this
tool.
Regularly conducting inventories makes it possible to track changes in emission over
time. Laramie will be doing this by comparing new inventories against the baseline
inventory from FY 2019 through ClearPath. Using one inventory tool creates consistency
between inventory output and more reliably tracks the changes in emission.

Figure 2: FY 2019 total municipal emissions and municipal
emissions excluding solid waste

The 2019 baseline inventory shows that most of Laramie's municipal emissions come from
processing solid waste. Over ….% of emissions come from solid waste, followed by
facilities and then vehicle fleet. Due to the significant portion of total emissions resulting
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from solid waste and the landfill's independent function compared to other city
operations, it is possible to consider the landfill as a separate branch in a climate action
plan. Consequently, omitting solid waste from the emissions inventory, facilities, and
vehicle fleet are the two largest emitters of carbon dioxide equivalents (CO2e) in
Laramie's city operations.
2.2.

VISION FOR THE FUTURE

From the baseline inventory we know where the city stands, but what does the future of
Laramie look like? We need a vision of the future to be able to create it. The sustainable
values of the city should be reflected in the vision.
Have a clearly defined vision statement
2.3.

GOALS

To be able to accomplish a vision there needs to be goals leading you in the right
direction; the vision is the finish line and the goals are the steppingstones to get there.
This means the goals can be more specific and tangible than the vision. Laramie has
adopted official emission reduction goals which can be presented by a figure.
In certain areas of city operations, eliminating emissions can prove difficult, and offsetting
will be necessary. However, offsetting carbon sequestration and purchasing offsets is not
always practical, although essential in reaching carbon neutrality. Therefore, the primary
goal should be on drastically reducing and eliminating emissions wherever possible.

3. TAKING ACTION
The previous sections are laying a foundation for why we need/want to reduce emissions.
This section will provide measures that have to be implemented to reach the goals and
vision stated above.
3.1.

FRAMEWORK ACTIONS

Overarching actions are measures needed to create a foundation of funding, emissions
status, and sustainable decision making. This will facilitate the implementation of specific
emission-reducing action items for the City of Laramie’s municipal operations.
3.2.

SPECIFIC EMISSION REDUCING ACTIONS / TARGETED ACTIONS

Specific actions are actions taken to directly reduce, or offset emissions, in a specific
sector of city operations. The impacts of each action should also be discussed. Things
such as annual dollars saved, payback period, avoided emissions, energy savings
(kWh/BTU), etc.
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The specific actions can be separated into sectors:
o Buildings & Facilities
o Vehicle Fleet
o Water & Wastewater Treatment
o Solid Waste
3.2.1. ELECTRIFICATION OF VEHICLE FLEET

There are many ways to reduce emissions from vehicles fleet. Some alternatives are
concerned about the vehicle itself, such as using alternative fuels emitting less or more
efficient cars. Other choices revolve around limiting the usage of vehicles or optimized
driving patterns. Adjusting usage is a good option when a vehicle cannot be exchanged
for a more efficient one.

•

•

•

•

•
•

•

Return On investment
• Can generate ROI during useful life
with optimal use
High Utilization Rates
• High vehicle miles travelled (VMT)
lowers costs per mile
Total Cost of Ownership
• High initial investment but potential for
ROI and low price per VMT
Maintenance Costs
• Less costs associated with maintenance
compared to non-EV
Fuel Price
• Electricity is cheaper than gasoline
Less Air pollution
• Fossil fuel combustion release air
pollutants and can affect air quality
GHG reduction
• lower GHG emissions through reduced
reliance on petroleum & Diesel

Perhaps the most impactful way to
reduce vehicle emissions is by
transitioning to electric vehicles
(EVs). The EV technology has made
significant
leaps
since
first
introduced on the market and are
now available for purchase by most
car manufacturers (Bloomberg
Philanthropies, 2019).
In addition to reducing emissions,
there are other benefits of
transitioning from gasoline and
diesel to EV. The textbox on the left
summarizes
some
of
the
advantages of EV (Adapted from
Bloomberg Philanthropies, 2019)

Cities around the world are already
in the process of including more EVs
in their vehicle fleets. This effort
includes cities that have made
commitments to large-scale fleet
electrification through the Climate Mayors EV Purchasing Collaborative (Climate Mayors).
Several towns in the Mountain West region: Boulder, Aspen, Boise, Denver, and Salt Lake
City are part of the Collaborative (Climate Mayors).
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The market is currently focusing on lightduty vehicles, but companies are
engaging in research and development
of medium- and heavy-duty vehicles
(Climate Mayors, n.d.). Considering the
City of Laramie has various vehicle types,
the focus should be on transition
passenger cars and light trucks to EV with
plans of transitioning the rest of the fleet
in the future.
In the current fleet, passenger cars
equate to 47% of the gas-operated
vehicles. None of the diesel vehicles are
under this classification. Transitioning all
passenger vehicles to EV amounts to a
reduction of 165 MT CO2e. Over the
timespan from 2020 to 2050, this equals
an annual reduction rate of -0.021, and
emissions from gasoline will go from 352
MT to 186 MT. Transitioning both
passenger cars and light-duty trucks
reduce emissions by 386 MT; this equals
a reduction of 344 MT and 42.6 MT for
gasoline
and
diesel
vehicles,
Figure 3: Vehicle fleet emission reduction for EV passenger cars, respectively.
and EV passenger cars & light trucks.

Laramie will have to increase infrastructure for charging stations to accommodate higher
demand if the entire or part of the fleet is transitioned to electric. There are three modes
of charging. Level 1 which is charging through standard outlets, Level 2 uses higher
voltage and cuts the charging time approximately in half, and Level 3, which is fast charge
and can charge 80% in half an hour or less depending on vehicle and batter size (Climate
Mayors). A combination of charging modes might be necessary to accommodate city
operations.
Laramie should investigate becoming a member of the Climate Mayors EV Purchasing
Collaborative if the city is contemplating transitioning a considerable part of the vehicle
fleet to EV. The collaborative assists in the implementation of EVs through reduced cost
of vehicles and charging solutions and assistance in policy for fleet electrification and
optimizing the use of the vehicles (Climate Mayors).
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3.3.

PERFORMANCE INDICATORS

To make sure that an action or a sector is contributing to reduce emissions we need to
establish targets or indicators. For mobile combustion this can be a specified increase in
efficiency. In carbon sequestration an indicator can look like a % of carbon stored relative
to the emissions created by another source, etc.
3.4.

EMISSION ASSESSMENTS/ INVENTORIES/ PERFORMANCE MEASURES

To be able to see if the city is able to reduce emissions, regular inventories have to be
performed. Perhaps on an annual or biannual cycle. The results of the inventories have to
be compared to the baseline emission data and the performance indicators.
This section will be used to present the findings and analyze the performance of the
actions implemented.
3.5.

ADAPTIVE MANAGEMENT/ ADJUSTMENTS

If the previous section highlighted areas or specific actions that are proving to be
inefficient and not meeting the performance indicators it can be necessary to make
adjustments.
This section is also useful if/ and when the city faces changes. This can be a change in
emission goals, natural disaster, economic up- and downturns, increase in population, or
something as simple as a photovoltaic technology-break through.
Combined, the sections for goals, actions, indicators, assessment, and adjustments is
what creates an adaptive management plan. While an adaptive plan is not mandatory, it
is useful for creating impact because we always analyze the progress and adjust
accordingly. Making a plan adaptive might be more time-consuming on the front end but
saves time and resources in the long run.

4. ADDITONAL SECTIONS

Sections that can be included if wanted/ needed:
o Letter from the Mayor
o Acknowledgements
o Details on ICLEI or other software essential in this work
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6. APPENDICES
6.1.

APPENDIX A - EV annual reduction rate calculations.

Fuel
Type

CO2e
(MT)

Gallons

VMT

%VMT Passenger
Car

% VMT Light
Truck

% VMT Heavy-Duty
Truck

Gasoline

352

39774

483789

47%

51%

2%

Diesel

375

36568

942095

0%

11%

89%

passenger
vehicle

Total

Gasoline %VMT

47%

47%

Diesel %VMT

0%

0%

Fuel Type

Fuel Type

2020 CO2e Reduction in CO2e
(MT)
(MT)

2050 CO2e
(MT)

Compound Annual Growth Rate
(ClearPath)

Gasoline

352

165.3344

186.6656

-0.021

Diesel

375

0

375

0

Total

727

165.3344

561.6656

Fuel Type

passenger
vehicle

light truck

Total

Gasoline %
VMT

47%

51%

98%

Diesel %VMT

0%

11%

11%

Fuel Type

2020 MT CO2e

Reduction in
CO2e MT

2050 MT
CO2e

Compound Annual Growth Rate
(ClearPath)

Gasoline

352

344.0096

7.99

-0.119

Diesel

375

42.6

332.4

-0.004

Total

727

386.6096

340.39
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