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EXECUTIVE SUMMARY  

Pitkin County has long been committed to climate action. For more than a decade, the County has made greenhouse 

With this report, the 2014 Pitkin County Greenhouse Gas Emissions Inventory, Pitkin County now has 
a snapshot of overall emissions and a baseline against which emissions reduction trends can be assessed. 

2

Consistent with national and regional trends, the Buildings 
sector was responsible for the vast majority of emissions 
(70%). The Transportation sector contributed about 25% of 
overall emissions, primarily due to the fuel used in passen-
ger vehicles. Other emissions originated from the decay of 

-
ment (0.1%).  

Note: The Wastewater sector is not included in Figure 1 as 

emissions generated from wastewater-related activities account 

for less than 1% of overall emissions. 

Solid Waste: 5%

Buildings: 70%

Transportation: 25%

The results are divided into the following categories:
emissions from the energy (electricity, 

natural gas, and propane) used to heat and power 
homes and businesses

 emissions from the fuel used to 
operate personal vehicles, trucks, public transit buses, 
and aircrafts

emissions from the decomposition of 

for on-site vehicles
 emissions that naturally occur during 

wastewater treatment 

The inventory results set the stage for a more sustainable and resilient Pitkin County. These results may be used to 
inform policy development and direct climate action planning strategies. To assess the effectiveness of climate action, 
emissions should continue to be monitored, with a comprehensive inventory analysis performed regularly.
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INTRODUCTION

 
 

The 

CLIMATE BACKGROUND
Leading scientists agree that carbon emissions from human activities have increased the concentration of GHGs in the 
atmosphere and have destabilized the Earth’s climate. The consequences of this destabilization are felt around the 
world: 2016 was the hottest year in recorded history, following a series of record-breaking years (2015, 2014).1   

Locally, the effects of a changing climate is no longer theoretical: in Pitkin County there are now 23 fewer days of winter 
as compared to the 1980s.2 This dramatic decrease of winter (almost a month less) impacts the timing of the winter 

County community in complex and profound ways. By modifying Earth’s natural systems, the economic prosperity, 
public health, and quality of life for residents and visitors alike is threatened. The severity of climate change and the 
magnitude of these impacts are dependent on the current and the future GHG trends. 

It is clear that the burning of fossil fuels is adding too much carbon to the atmosphere. As such, communities around 
the world are developing ambitious strategies to reduce emissions (referred to as “climate action planning”), as well as 
strategies to prepare for the impacts climate change will have on natural and human systems (referred to as “resiliency 
planning”). 
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SCOPE

Broadly, inventories are categorized as a local government operations approach or a community-wide approach. The 
local government operation approach is solely focused on emissions from government facilities and operations. A 
community-wide approach is an examination of the emissions generated by the entire community. The 2014 Pitkin 
County Greenhouse Gas Emissions Inventory is a community-wide analysis, examining the collective carbon footprint 
across Pitkin County (in both unincorporated and incorporated territory).

2), methane 
(CH4), and nitrous oxide (N2

dioxide equivalent (MTCO2e). This unit represents each GHG’s relative potency (atmospheric lifetime and heat-
trapping ability) in an equivalent volume of carbon dioxide. To measure relative potency, calculations use the latest 

potentials.

This report was prepared in 2017 using data that was collected in 2016. At the time of data collection, the calendar 
year 2014 represented the most readily available, accurate, and complete data set. Additionally, the calendar year 
2014 aligns Pitkin County’s inventory with those of regional partners. 

BOUNDARIES
Prior to the preparation of the 2014 Pitkin County Greenhouse Gas Emissions Inventory, Aspen, Snowmass Village and 
Basalt had already completed community-wide inventories for 2014. Despite this availability of data, it was determined 
that compiling and summing these inventory results would be problematic. Instead, the research team instead decided 

County for a more accurate and complete snapshot of emissions.

An additive approach in which the results of the existing inventories were compiled and summed was considered. Due 
to differences in scope, and due to the potential to double count emissions, an additive approach would have resulted 
in the double counting of emissions sources. 

Pitkin County, Aspen, Snowmass Village and Basalt may all claim responsibility for a portion, or the entirety, of 
emissions for a particular sector. For instance, all community inventories account for emissions that result from the 

has incorporated this emissions source as a component of their carbon footprint. This is also the case with the airport. 
Therefore, a direct summation of inventory results would result in the double counting of emissions and skew the 
regional perspective. 
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1: BASALT   |    2: SNOWMASS VILLAGE   |   3: ASPEN

SCOPE CONTINUED

1

2
3
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Additionally, while each inventory applies the same basic methodology (ICLEI’s US Community Protocol for Accounting 

instance, the 2014 Aspen Community-wide GHG Inventory includes portions of unincorporated Pitkin County as it 
covers the Aspen Urban Growth Boundary. 

The 2014 Pitkin 
County Emissions Inventory includes the emissions from across Pitkin County, the entirety of the purple shaded 
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METHODOLOGY

This section is an overview of the methodology and that data that were used to calculate emissions for each sector. 
Broadly speaking, emissions are determined by the amount of energy (electricity, natural gas, gasoline, diesel) 
consumed, as well as the GHG emission factor for that fuel. The GHG emission factor (also referred to as the “emission 

BUILDINGS
The utility providers and fuel suppliers provided energy usage data. Holy Cross Energy and Aspen Electric provided 
emission factors to account for carbon dioxide emissions based on electricity generation. The methane and nitrous 
oxide emissions for electricity were based on regional averages. The natural gas and propane emissions factors were 
based on national averages.

It is likely that the emissions from propane consumption are dramatically underreported. The research team was unable 
to obtain data from two of the three vendors that served Pitkin County in 2014. Propane data is notoriously challenging 
to obtain; as an unregulated fuel, propane suppliers are not required to report sales data. It is also worth nothing that 
annual sales data from propane suppliers may not directly equate to annual usage as some residences or businesses 

The GHG emissions that result from electric transmission and distribution (T&D) losses are not included in this inventory. 

the scope of this analysis. 

TRANSPORTATION
The Transportation sector is an estimate of the emissions that result from energy used for transportation within Pitkin 
County. Transportation is composed of three subsectors: emissions from passenger vehicles, public transit, and airport-
related activities.

The preferred tool for calculating a community’s transportation-related emissions is a travel demand model. While 
expensive, a travel demand model represents a robust approach to quantifying emissions. Lacking a travel demand 
model, and lacking robust studies on local vehicle travel habits (frequency, purpose, and length of personal and 
commute trips), an alternative methodology to determine vehicle miles travelled (VMT) was prepared. 
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Pitkin County. 

It should be noted that electric vehicles (EVs) are not represented in this analysis. In 2014, EVs represented a very small 
portion of vehicles on Pitkin County roads: in Aspen, estimates revealed that EVs represent about 0.03% of the overall 
share of vehicles.3 

which travel from outside of the county are counted. 

commercial activities.

WASTE

stream (portion of waste categorized as organic, paper, plastic, glass, metal, etc.) was determined based on the waste 
characterization study conducted for the . This sector examines the 
estimated future methane emissions that result from the anaerobic breakdown of biodegradable materials. 

Following the standard ICLEI protocol, this analysis considers only the emissions associated with the decay of 
biodegradable waste. The emissions from the production of goods and services are not included in this inventory, as 

vast majority of a product’s lifecycle emissions are created before the waste is disposed of, during the mining of virgin 
materials, manufacturing, packaging, distribution and use.   

WASTEWATER TREATMENT
 Wastewater emissions were informed by the amount of water treated and the nitrogen content of the treated 
wastewater. In accordance with ICLEI protocol, the energy used during wastewater treatment at the centralized facilities 
within Pitkin County is included in the Buildings sector rather than the Wastewater sector.

METHODOLOGY CONTINUED
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BACKGROUND

An emissions inventory is a key piece of climate action planning, see the best practice framework in Figure 3. Climate 
action planning is an ongoing, iterative process designed to provide a roadmap to motivate action and to track 

reduction efforts. Following this standard framework, Pitkin County should use the inventory results to develop 
strategies to accelerate emissions reduction, and to implement new programs.

PITKIN COUNTY CLIMATE CHANGE COMMITMENTS
It is important to recognize past and ongoing emissions-reduction activities, while acknowledging that the threat of 
climate change calls for more aggressive efforts. By virtue of these past and on-going programs, the community’s 
emissions are assumed to be less than they otherwise would be. Of note are the 2006, 2008 and 2012 climate 
commitments.

In 2006, the Pitkin County Board of County Commissioners passed a resolution committing to the 
U.S. Mayors Climate Protection Agreement. Under the agreement, Pitkin County pledged to reduce global warming 
pollution levels to seven percent below 1990 levels by 2012. 

CLIMATE 
ACTION 

PLANNING

MONITOR &  TRACK 
EMISSIONS

REPORT ON PROGRESS 
TOWARDS A  

REDUCTION GOAL

DEVELOP STRATEGY 
THROUGH A CLIMATE 

ACTION PLAN

IMPLEMENT POLICIES 
& ACTIONS
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BACKGROUND CONTINUED

To reach this goal, the Pitkin County Board of County Commissioners adopted Energy Action Plan, see Appendix B. 
The Energy Action Plan
 1. Establish Pitkin County as a local leader in sustainability practices.

     greenhouse gas emissions, improve air quality, and enhance community livability.

 4. Improve the quality and productivity of Pitkin County work environments. 

Endorsing Climate Protection Resolution

2014 PITKIN COUNTY GREENHOUSE GAS EMISSIONS INVENTORY

2000:  

2006:  

2008:  

2011:  

2012:  

2012:  

2015:  

2016:  

2016/7: 

2017:  

Note: This is a partial list of Pitkin County’s climate action achievements. 
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LOCAL CLIMATE CHANGE COMMITMENTS

regional climate successes. Pitkin County’s efforts can support, and be supported by, these local commitments for GHG 
reductions. A summary of key commitments is listed below. 

Emissions Inventories: completed for 2004, and updated for 2007, 2011, and 2014

Climate Action Plan: the 2017 Climate Action Plan is an update of the 2007 Climate Action Plan. The Action Plan 
covers 2017 through 2050 as a living document. 

Emissions Inventory: completed for 2014

Climate Action Plan: adopted the Climate Action Plan for the Eagle County Community, along with the Basalt 
Climate Action Plan in 2017.  

It should be noted that only a portion of Basalt is within Pitkin County; the bulk of it is within Eagle County.

 
Emissions Inventories: completed for 2009 and updated for 2014

Climate Action Plan: the  is an update of the 2009 Sustainability Plan

Pitkin County recognizes nine distinct caucuses, which are responsible for making recommendations to the county on 
issues affecting the caucus areas. The majority of the Master Plans acknowledge environmental protection as a core value. 

In particular, the  calls for climate change mitigation efforts through renewable energy 

by at least 20% throughout the County by 2020.” 

2014 PITKIN COUNTY GREENHOUSE GAS EMISSIONS INVENTORY

BACKGROUND CONTINUED
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INVENTORY RESULTS

2

ONE METRIC TON
26’8”

2

To better facilitate understanding inventory results, the emissions results are broken down into the main emission-
generating sectors and emission-generating sources (see Figure 6 and Figure 7). 

The emission sector considers where the emissions are generated. Examples include the energy used in buildings 
and the fuel used in transportation. 
The emission source considers how the emissions are generated. Examples include fuels such as natural gas and 
electricity. 

The following sections contain a discussion of results by sector.  

GHG emissions are not tangible; the emissions generated from vehicle tailpipes 
or household energy use cannot be seen. To contextualize the inventory results, 
visualization can be a useful tool. In Figure 5, one metric ton of carbon dioxide is shown 
as a cube almost 27 feet high.4 For the Pitkin County community, a year of emissions can 
be visualized as 552,000 hot air balloons taking off.5 
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GHG EMISSIONS BY SOURCE
To reveal additional emissions trends, Figure 7 
shows the breakdown of emissions by fuel source 
to reveal additional trends. Electricity is the 
greatest contributor of fuel-sourced emissions, 
responsible for almost half of the community’s 
overall emissions (at 46%). The natural gas 
used in buildings and the gasoline used in 

of emissions (at 24% and 12%, respectively). A 
lesser amount of emissions result from aviation 

as compressed natural gas and biodiesel). 

 

INVENTORY RESULTS CONTINUED

Solid Waste: 5%

Buildings 70%

Transportation: 25%

Note: the Wastewater sector is not included in Figure 6 

as emissions generated from wastewater-related activities 

account for less than 1% of overall emissions. 

Electricity: 46%

Natural Gas: 24%

Gasoline: 12%

Aviation Fuel: 
9%

Waste: 5%

Diesel: 2%

Other: 2%

2014 PITKIN COUNTY GREENHOUSE GAS EMISSIONS INVENTORY

GHG EMISSIONS BY SECTOR

emissions from the energy used to 
heat and power buildings (electricity, natural gas, and 
propane)

emissions from the fuel used to 
operate personal vehicles, trucks, public transit buses, 
and aircrafts

emissions from the decomposition of 

for on-site vehicles
emissions that naturally occur during 

wastewater treatment  
Consistent with regional and national trends, the vast 
majority of emissions were generated from the energy 
used in buildings (70% or 386,898 MTCO2e). The emissions 
from the fuel used in transportation contributed 25% of 
overall emissions. The emissions generated during the 

emissions, with the emissions generated during wastewater 
treatment at 0.1% of overall emissions.
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BUILDINGS SECTOR

BUILDINGS AT A GLANCE:

EMISSIONS FROM ENERGY USE BY JURISDICTION
The greatest share of energy-related emissions in Pitkin County was from buildings in Aspen, closely followed by 
buildings in unincorporated Pitkin County, at 139,636 MTCO2e and 138,987 MTCO2e, respectively (or 72% of the total). 
Snowmass Village was the third greatest source of emissions at 98,048 MTCO2e  (or 25% of the total). Buildings in the 
Pitkin County-portion of Basalt generated the remaining amount at 11,233 MTCO2e (or 3% of emissions).

2

0

2014 PITKIN COUNTY GREENHOUSE GAS EMISSIONS INVENTORY

-
ity account does not necessarily equate to one building, comparing the number of electric utility accounts provides context to the 
results shown above. Aspen has the highest number of accounts (6,586), followed by unincorporated Pitkin County (5,008), Snow-
mass Village (3,396), and Basalt (699). 

* Pitkin County portion only



15   

HOMES & BUSINESSES
An examination of overall emissions in Pitkin County revealed that the energy used in buildings was greater in the residential sector 
than the commercial sector (at 56% and 44%, respectively). This is primarily a result of the large share of emissions from the resi-
dential sector of unincorporated Pitkin County. 

An analysis of emissions across Aspen, Basalt and Snowmass Village, shows that the opposite is true: energy use in the commercial 

shown in Figure 8. In these municipalities, a larger percentage of GHG emissions are concentrated in a relatively small number of 
commercial buildings (as determined by the number of utility accounts). 

may include some multi-family apartment buildings. Public facilities are also largely included in the commercial category. 

PUBLIC FACILITIES 
Emissions from Pitkin County-owned buildings contributed a small percentage of overall Buildings sector emissions (less than 1%). 
Nevertheless, this segment is very important: as Pitkin County has more direct control over its own operations, it can act as a com-
munity leader by implementing energy-reduction measures in its facilities. It is important to note that reducing energy consumption 

up funds that could be used for other services. 

BUILDINGS SECTOR CONTINUED

2014 PITKIN COUNTY GREENHOUSE GAS EMISSIONS INVENTORY

RENEWABLE ENERGY

systems, and hydropower systems. The inventory analysis is focused on the amount of energy supplied from utilities and 
consumed across Pitkin County, but the amount of energy generated by renewable energy systems is embedded in this 
data. Overall utility-supplied energy use, and therefore overall emissions, is reduced when buildings rely on renewable 
energy systems for heat and power. Additionally, the energy produced from renewable generation sources in Pitkin 
County help to reduce the amount of utility energy consumed and may contribute to the carbon intensity of the grid. 
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ENERGY USAGE & ENERGY GENERATION
The two fundamental drivers of buildings-related emissions are:

The amount of energy consumed, and 
The carbon intensity of the energy supply (the carbon emissions generated per unit of energy used). 

 

Holy Cross Energy: 62%

Aspen Electric: 4%

Natural Gas: 34%

Gas: 15.9%

Wind: 10.7%

Biomass: 3.6%
Hydro: 3.3%

Market: 2.1%Mine Methane: 1.8%

Coal: 61.7%

Solar: 0.8%

2014 PITKIN COUNTY GREENHOUSE GAS EMISSIONS INVENTORY

BUILDINGS SECTOR CONTINUED

Source: Holy Cross Energy

 
More than half of the energy consumed in Pitkin County was 
natural gas (57%) however, a greater percentage of emissions 
were from the consumption of electricity (see Figure 10). 

by electricity use with 34% generated by the combustion of 
natural gas use.

Holy Cross Energy and Aspen Electric are the two electricity 
providers powering Pitkin County homes and businesses. Holy 
Cross Energy is a member-owned electrical cooperative serving 
over 55,000 consumers in Western Colorado, including the 
majority of Pitkin County. Aspen Electric is Aspen’s municipal 
utility, which delivers electricity to 2/3 of Aspen.6 

different carbon intensities due to the fuel mix (or “fuel 

portfolio”) used to generate electricity. 

In 2014 Aspen Electric was primarily supplied by 
renewable energy with 74% clean and renewable sources. 
These include wind, hydroelectric, and solar.7

In 2014 the majority of Holy Cross Energy’s electricity 
was generated by fossil fuels, with 62% of the electricity 

of energy was supplied by renewable sources.8  

It should be recognized that both utilities have made 
great strides to increase the amount of renewable 
energy supplying their grids, essentially tripling their 
energy from renewable sources. In 2004, Aspen Electric 
was approximately 35% renewable, with Holy Cross at 
approximately 6% renewable.9
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TRANSPORTATION SECTOR 

Passenger Vehicles: 
51%

Airport: 43%

Public 
Transporation: 6%

2014 PITKIN COUNTY GREENHOUSE GAS EMISSIONS INVENTORY

TRANSPORTATION AT A GLANCE:

Tailpipe emissions from passenger vehicles (cars and trucks) contributed the greatest amount of emissions to the 

represent the most common vehicles on the road. 

2012 2013

 

0
2004 2010 2011

County have grown slightly as 
compared to 2004. Vehicle miles 
of travel (VMT) have increased 

the summer months.10
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TRANSPORTATION SECTOR CONTINUED

2014 PITKIN COUNTY GREENHOUSE GAS EMISSIONS INVENTORY

PUBLIC TRANSIT

Transit buses run on compressed natural gas (CNG); other buses run on B5 (a 5% biodiesel/95% petroleum diesel 
blend). These cleaner fuels emit fewer GHG pollutants as compared to conventional transportation fuels. 

vehicle (miles per gallon, or “mpg”), but also the passenger miles per gallon (or “pmpg”). Often buses have a greater 
quantity of tailpipe emissions than cars, but buses have the ability to carry more passengers. This makes the case for 
how buses can be a more effective use of fuel per person per mile. 
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2

Equipment: 11%

Aircrafts: 89%

There are limited opportunities for Pitkin County 

owned and controlled sources are limited to airport 

Aviation Administration and the airlines largely control 

amount and type of fuel used.

TRANSPORTATION SECTOR CONTINUED

AIRPORT

an airport-wide emissions inventory, and has continued to prepare inventories to address emission reduction 
opportunities.

Emission sources at the airport include the terminal, ground support equipment, ground access vehicles, aircrafts, 

from equipment (ground support and ground access vehicles) and aircrafts. The energy (natural gas and electricity) is 

fuel loaded elsewhere on incoming aircrafts, only the fuel loaded at ASE.

Consistent with national trends, the fuel loaded into aircrafts (both private and commercial) represents the greatest 
share of airport-related emissions. Emissions from aircrafts can increase and decrease depending on a variety of 

number of takeoffs and landings. 
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SOLID WASTE SECTOR

not visualized in Figure 11, as total emissions are less than 1% 

of Solid Waste sector emissions. 

2

CONSTRUCTION & DEMOLITION WASTE (C&D)
The decay of biodegradable C&D waste (such as wood) represents 53% of Solid Waste sector emissions. It should be 

dependent on the local economy and demolition projects. That being said, the mass of C&D waste delivered to the 

MSW: 47% C&D: 53%

2014 PITKIN COUNTY GREENHOUSE GAS EMISSIONS INVENTORY

SOLID WASTE AT A GLANCE:
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PER CAPITA WASTE 

The average Pitkin County resident is responsible for 11.8 pounds of trash per day.12 Lacking precise data on waste 
generation by tourist and transient populations, all waste generated across Pitkin County is allocated to the full time 
residents.  

SOLID WASTE SECTOR CONTINUED

2014 PITKIN COUNTY GREENHOUSE GAS EMISSIONS INVENTORY

MUNICIPAL SOLID WASTE (MSW)
The mass of biodegradable materials and recyclable items in household and commercial trash contributes nearly half of 
the Solid Waste sector emissions. A 2015 waste audit revealed that Pitkin County’s waste stream is just over 25% organic 
material: with 16.6% as food scraps and 10.5% as yard trimmings.11

methane, a GHG that is more potent than carbon dioxide. However, the same food scraps and yard trimmings generate 
carbon dioxide when decomposing in a compost pile. 

14

12

10

4

2

0
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WASTEWATER SECTOR

WASTEWATER AT A GLANCE

FUGITIVE EMISSIONS

environment. As a by-product of this treatment (both in centralized wastewater treatment plants and septic systems), 
GHGs are released into the atmosphere.

At wastewater treatment plants, two key stages spur naturally occurring chemical processes. First, emissions are 
generated when pollutants (such as nitrates) are removed from the wastewater. Then, emissions are generated when 

digestion of the organic materials in waste releases methane, which escapes into the atmosphere.

2014 PITKIN COUNTY GREENHOUSE GAS EMISSIONS INVENTORY
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NEXT STEPS

USING THIS BACKGROUND INFORMATION, THE COUNTY MAY CHOOSE TO:

sustainability efforts 

 an emissions reduction target identifies a goal, helps to 

an inventory of county operations 

 forecasting can help to better understand the community’s 

 the  and the  

 enact programs and policies 

to meet GHG reduction goal(s).

 best practice is to monitor emissions regularly, and update the 

emissions inventory every three to five years. 

 encourage policies at the regional, state, 

2014 PITKIN COUNTY GREENHOUSE GAS EMISSIONS INVENTORY
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APPENDIX A -- INVENTORY SUMMARY CHARTS
SECTOR SUMMARY



26   

2014 PITKIN COUNTY GREENHOUSE GAS EMISSIONS INVENTORY

APPENDIX B -- INVENTORY SUMMARY CHARTS
SOURCE SUMMARY


