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Executive Summary 
 

This greenhouse gas inventory is the first coordinated effort by the major governments in the 

Upper Gunnison River Watershed (see map on next page) to begin addressing two interrelated 

challenges for the 21
st
 century, one global and one local: 

¶ The global challenge of reducing the carbon emissions that contribute to climate change, and 

¶ The local challenge of reducing energy expenditures that are a drain on both individual citizens 

and their communities.  

Participating in this effort, in accord with an Intergovernmental Energy Efficiency Resolution 

signed in September 2007, are the Gunnison County government and the municipal govern-

ments of Crested Butte, Mt. Crested Butte and Gunnison. 

 

The purpose of the report is to create a baseline inventory of greenhouse gas emissions in the 

Upper Gunnison River Watershed (UGRW ï see map on next page) and its communities, as the 

first stage in developing plans to reduce or offset those emissions, and eventually to replace some 

emission-causing energy resources with renewable energy resources that cause little or no emis-

sions. The calendar year 2005 was chosen as the baseline year for collecting and tabulating data. 

 

The data for the report was collected for each of the three participating towns or cities, and for the 

Unincorporated Area of the UGRW. For each of these entities, more specific data was also 

collected for the government of the entity, on the assumptions that, first, they would have more 

specific records for energy expenditures, and second, the governments would logically lead in the 

effort to reduce and offset energy expenditures and emissions. There were some major exclusions 

from the inventory that are discussed in the ñInventory Methodologyò section that follows, but 

the inventory does cover greenhouse gas sources that UGRW local communities can best address. 

 

The inventory indicates that overall, in 2005, UGRW residents and their activities emitted 

512,218 tons of greenhouse gases. This chart shows the breakdown for each participating com-

munity. Results are reported in tons of carbon dioxide emissions, that being the common measure 

for a wide range of energy resources that vary widely in form, substance and any other descriptor.  

 

Table 1: Summary Community CO2e Emissions and Percentage 2005 

Location Population % of Pop. 
Total Tons of 

CO2e Emissions 

% of Total 

Emissions 

Town of Crested 

Butte 
1,543 10.9 40,964 7.9 

City of Gunnison 5,318 37.5 115,817 22.6 

Town of Mt. 

Crested Butte 
743 5.2 47,930 9.4 

Unincorporated 

Area of UGRW 
6,586 46.4 307,447

 60.1 

UGRW Total 14,190 100 512,158 100 

 

The chapters that follow will break these figures down into emissions from more specific sources 

for each of these participating entities. 
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Map of Upper Gunnison River Watershed (UGRW) 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Gunnison County and the Upper Gunnison River Watershed Political 

versus Geographical Boundaries 
 

ñGunnison Countyò is a 19
th
-century political construct that, except for its eastern and northeastern 

boundaries, follows no natural geographical boundaries; as a result, large portions of the County to 

the north and northwest lie in other watersheds, and are connected to the major part of the county 

only by unimproved mountain passes that are closed much of the year, necessitating road trips 

through at least two other counties to get from them to the county seat. The situation is further 

complicated by the fact that the southwestern part of the Upper Gunnison Watershed is part of 

Saguache County whose seat lies over yet another mountain pass. The energy utilities who 

provided information for this inventory all basically consider the Upper Gunnison Watershed as 

mapped above to be their basic service area, not the whole of Gunnison County, so that is the area 

that is covered by this inventory ï the area within the green boundary on this map: the Gunnison 

River watershed down to, but not including, the Lake Fork of the Gunnison River (which lies 

mostly in another county, Hinsdale County). The UGRW as mapped represents an area largely 

coherent in terms of economic, political, social and cultural heritage and destiny. 
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Definitions and Abbreviations Used in this Inventory 
 
Carbon Dioxide Equivalent (CO2e):  The basic measuring unit for all greenhouse gases. Carbon 

dioxide (CO2) is the most common greenhouse gas produced from consuming carbon-based 

substances, but other greenhouse gases are also found in the atmosphere ï most of them partially 

caused by human activities. Some of these have significantly greater heat-trapping capacity than 

carbon dioxide. So conversion factors have been devised to convert the amounts of those 

greenhouse gases to their equivalent in carbon dioxide, and those converted amounts are 

calculated into inventories like this one. Methane, for example, has 21 times the capacity of 

carbon dioxide for trapping heat in the atmosphere, so the amount of methane is multiplied by 21 

to determine its ñcarbon dioxide equivalent (CO2e).ò It is worth noting that the amount of these 

gases in the atmosphere decreases inversely in about the same proportion as their heat-trapping 

capacity increases; CO2 is far and away the most abundant.  

 

Cities for Climate Protection
TM

 (CCP) Campaign: An ICLEI campaign that assists 

communities to adopt policies and implement quantifiable measures to reduce local greenhouse 

gas emissions, improve air quality, and enhance urban livability and sustainability. More than 800 

local governments globally participate in the CCP, integrating climate change mitigation into 

their decision-making processes. The CCP methodology ï used in this inventory ï is compliant 

with international standards and provides a simple, standardized way of acting to reduce 

greenhouse gas emissions and of monitoring, measuring, and reporting performance. 

 
Direct Emissions:  Emissions produced at the site of an act of consumption ï as opposed to 

ñindirect emissionsò which are produced at a site remote from the act of consumption. Emissions 

from burning gasoline in an automobile are direct emissions, emitted at the consumerôs tailpipe; 

emissions from electricity consumed by a light bulb are indirect emissions because they are 

produced at a distant generating station. 

 

Greenhouse Gas:  A gaseous substance which permits the passage of light but retains the heat 

generated when light rays collide with the earth and are converted to heat energy. Certain levels 

of heat-retaining greenhouse gases are essential for life on earth. 

 

Indirect Emissions:  Emissions produced at a site remote from the eventual site of consumption 

ï as opposed to ñdirect emissionsò which are produced at the site of consumption. Emissions 

from electricity consumed by a light bulb are indirect emissions because they are produced at a 

distant generating station; emissions from burning gasoline in an automobile are direct emissions, 

emitted at the consumerôs tailpipe.  

 

ICLEI:  See ñInternational Council for Local Environmental Initiativesò below. 

 

Intergovernmental Panel on Climate Change (IPCC):  A scientific intergovernmental body set 

up by the World Meteorological Organization (WMO) and by the United Nations Environment 

Programme (UNEP). It was established to provide decision-makers and others interested in 

climate change with an objective source of information about climate change. The IPCC does not 

conduct any research nor does it monitor climate related data or parameters; rather, its role is to 

assess on a comprehensive, objective, open and transparent basis the latest scientific, technical 

mitigation. IPCC reports ï prepared by climate and environmental scientists from all over the 

world ï are assessed for neutrality with respect to policy, although they need to deal objectively 

with policy relevant scientific, technical and socioeconomic factors. IPCC guidelines for 

greenhouse gas inventories were taken into consideration in preparing this inventory. 
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International Council for Local Environmental Initiatives  (ICLEI):  An international 

association of local governments and national and regional local government organizations that 

have made a commitment to sustainable development. ICLEI provides technical consulting, 

training, and information services to build capacity, share knowledge, and support local 

government in the implementation of sustainable development at the local level, on the premise 

that locally designed initiatives can provide an effective and cost-efficient way to achieve local, 

national, and global sustainability objectives. ICLEI data collection forms (See Appendix L) were 

used in gathering information for this report, along with other ICLEI resources. 

 
IPCC:  See ñIntergovernmental Panel on Climate Changeò above. 

 
Office for Resource Efficiency (ORE):  An independent non-profit organization created in the 

Upper Gunnison River Valley to raise awareness of energy efficiency issues, to provide 

educational materials and information to citizens, to offer auditing services, and to generally 

provide services that will enable citizens of the valley to reduce both their own energy bills and 

the impacts of their lives on the environment. ORE is coordinating the production and 

presentation of this greenhouse gas inventory.  
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Introduction  
 

Background 

This inventory of greenhouse gas emissions marks the first coordinated effort by the communities 

of the Upper Gunnison River Watershed (UGRW) to join nations, cities, business organizations 

and individuals throughout the world in addressing the challenge of human-induced global 

climate change. The need for this inventory grew out of several ñpledgesò to address this 

challenge undertaken by the Countyôs communities:  

¶ In 2006 and 2007 the Councils of the City of Gunnison, the Town of Crested Butte and the 

Town of Mt. Crested Butte signed the U.S. Mayors Climate Protection Agreement, pledging to 

reduce greenhouse gas emissions to the Kyoto Treaty goal of seven percent below 1990 

emissions by 2012; 

¶ In 2007 Western State College President Jay Helman signed the American College and 

University Presidents Climate Commitment, pledging to make the college ñcarbon-neutralò in 

about that same time frame; and 

¶ In September 2007, the Gunnison County Commissioners and officials from the City of 

Gunnison and the Towns of Crested Butte and Mt. Crested Butte signed a historic 

Intergovernmental Energy Efficiency Resolution, pledging to work collaboratively to meet the 

pledged goals and other related goals for a more energy efficient future. This resolution 

included the creation of a temporary Task Force to develop an ñenergy efficiency planò that 

will be coordinated among the four participating entities.  

 

 

Goals  

This effort has two major goals, which go hand in hand: 

¶ To participate in the global effort to slow or moderate climate changes traceable to increased 

greenhouse gases ï global changes that could negatively impact both the economy and 

environment of this valley and region, through reduced snowfall in the winters, the ensuing 

reduced water resources, and other negative impacts of the anticipated climate changes. 

¶ To improve the quality of life in the valley, at the individual and community level, by reducing 

the large outflow of money for energy resources that are often wasted through unconscious 

inefficiency. 

 

 

Steps in Meeting Goals 

This greenhouse gas inventory is the first step in what will be a five-stage, multi-year program to 

achieve and sustain those two goals: 

1. Conduct a greenhouse gas emissions analysis (this report) ï To know from where we are 

starting is essential in figuring out where and how far we can go. 

2. Set a reduction target ï This will be done through public meetings and discussion. Current 

plans are to have this stage done by fall of 2008.  
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3. Develop Energy Action Plans ï Once a target is set, working groups from participating 

communities will develop coordinated Energy Action Plans for meeting the reduction target.  

Development of these plan will begin as soon as the reduction targets are set. Each participat-

ing entity will probably have a plan that differs in some specifics from those of other entities, 

but there will also be common elements to all the plans that will require valley-wide 

coordination. These Plans should be done and passed by spring of 2009. 

4. Implement the climate action plan ï The plan will be publicized in ways to bring it to the 

attention of all residents; the local and county governments will establish appropriate incen-

tives and penalties to insure that the plan will be carried out at all levels from the individual 

to the governments; and a coordinating council will probably be established to seek internal 

and external funding for implementing the plan, as well as to coordinate and monitor the plan.  

5. Monitor progress and report results ï Followthrough, to make any progress lasting and not 

ephemeral, is essential. 

 

This process closely follows the Cities for Climate Protection Campaign of the International 

Council for Local Environmental Initiatives (ICLEI) (see Definitions, pg. 7), a campaign in which 

more than 800 local governments are participating globally. 

 

 

The Structure of the Inventory Report 

Following this introduction is a discussion of the methodology for conducting this inventory ï 

important to read because it discusses the necessary delimitations and exclusions on this study, as 

well as describing the specific energy uses that were analyzed. 

 

The remainder of the report is the specific inventories for the three participating municipalities, 

the unincorporated portions of the County, and the County as a whole. 

 

The report is followed by appendices that give depth to aspects of the report. More about the 

appendices follow in the ñMethodologyò section. 
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Department of Transportation for vehicle and road use.  
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Methodology 
 

Definitions and Abbreviations for terms used in the remainder  

of this report are at the beginning of the report, on pages 7-8. 
 

Developing an inventory of the amount of greenhouse gases the people of a specific place 

generate in the process of just living their lives is a complex and multi-faceted process. Some 

figures are relatively easy to obtain ï public utilities can determine pretty accurately how much 

natural gas or electricity has flowed into a community. Other figures are more difficult to collect 

ï how much wood is collected locally and burned for heat, for example.  

But even with accurate consumption figures obtained from public utilities or other energy 

suppliers, an accurate measure of the greenhouse gases produced through any act of consumption 

has many facets that are difficult to calculate. We know, for example, that a gallon of gasoline 

produces 21.4 pounds of CO2 when burned in your auto. But that gallon of gas had a history of 

production and distribution that also produced a quantity of greenhouse gases ï not a single 

ñcarbon footprint,ò but a series of footprints leading away farther than the local consumer can 

easily see and measure. How far can we go in calculating ï and more to the point, being able to 

do something about ï that whole set of footprints? 

So an inventory of this sort has to set some reasonable limits on what can be included and what 

degree of thoroughness is necessary to achieve its purpose. The purpose of this section of the 

inventory report is to provide insight on how the inventory has been carried out, how the numbers 

have been calculated, what has been included, and what has of necessity been excluded.  

 

Measuring Greenhouse Gas Emissions 

What unit of measure should be used in quantifying the carbon footprint of all the people in a 

valley? Measurements involving many different kinds of substances, from gasoline to heating oils 

to the gases emitted by our garbage, have to be reduced to a common measure.  

The unit of measure now being used globally is the ñtons of carbon dioxide equivalentò ï Tons 

CO2e . The Intergovernmental Panel on Climate Change has identified six important greenhouse 

gases that are at least partially a consequence of human activities, and can therefore perhaps be 

reduced by human action. The six are listed in Table 2 on the next page, with some of their 

common sources and also their relative power to retain heat in the atmosphere. Carbon dioxide is 

the most common of the six by far, but all of the others are considerably more powerful in 

retaining heat. Fortunately their ubiquity in the atmosphere declines in inverse proportion to that 

power to retain heat. 

How is this computed into a greenhouse gas inventory? For example ï if a landfill were known to 

give off a ton of methane over some given period, then that would be entered into the inventory 

as 21 tons CO2e because methane (CH4) has 21 times the power of CO2 to retain heat. 

To help citizens connect these CO2e  tonnages to their daily lives, Table 3 provides some conver-

sions from Tons CO2e to more common measures, such as a gallon of gasoline. Thus, for every 

100 gallons of gasoline run through your car, one Ton CO2e has been added to the atmosphere. 

It is also useful to distinguish between direct and indirect emissions. Direct emissions occur at the 

actual site of consumption of energy, as when a gallon of gas is burned in an automobile. Indirect 

emissions occur at a site remote from the site of consumption, as when electricity generated at a 

distant plant is used in the home.
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Table 2: IPCC Identified Greenhouse Gases and their CO2 Equivalents 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3: Greenhouse Gas Emissions (CO2e) for Some Common Commodities 

 

 

 

 

 

 

 

 

 

A greenhouse gas is a gaseous substance in the earthôs atmosphere that permits the passage of 

light from the sun but retains the heat that results from the collision of light rays with the earth. 

These are the six greenhouse gases identified by the Intergovernmental Panel on Climate Change, 

with some common sources, and their relative power to retain heat compared to carbon dioxide, 

the most common greenhouse gas. 
 

Greenhouse Gas 

Heat-

retaining 

capacity 

relative to 

CO2 (CO2e) 

Common Sources 

Carbon Dioxide (CO2) 
1  

(the base unit) 

Fossil fuel combustion, forest clearing, cement 

production, etc. 

Methane (CH4) 
21 X more 

capacity 

Landfills, production and distribution of natural 

gas & petroleum, fermentation from the 

digestive system of livestock, rice cultivation, 

fossil fuel combustion, etc. 

Nitrous Oxide (N2O) 310X 
Fossil fuel combustion, fertilizers, nylon 

production, manure, etc. 

Hydroflourocarbons 

(HFCs) 
140 ~ 11,700X 

Refrigeration gases, aluminum smelting, 

semiconductor manufacturing, etc. 

Peflourocarbons (PFCs) 6,500 ~9,200X 
Aluminum production, semiconductor industry, 

etc. 

Sulfur Hexaflouride 

(SF6) 
23,900X 

Electrical transmissions and distribution 

systems, circuit breakers, magnesium 

production, etc. 
 

Information from International Carbon Bank & Exchange, http://www.icbe.com/emissions/calculate.asp 

 

Direct Emissions (emitted at the site of consumption) 

1 gallon of regular gasoline   emits   21.4 pounds of CO2e 

1 gallon of jet fuel   emits  21.1 pounds of CO2e 

1 gallon of diesel fuel    emits  21.2 pounds of CO2e 

100 cubic feet of natural gas  emits  12.6 pounds of CO2e 

Indirect Emissions (emitted at a site remote from the site of actual consumption)  

Electricity produced by different fuels 

100 kilowatt-hours of electricity emits  39.8 pounds of CO2e  (natural gas) 

  ñ ñ ñ      ñ  emits  52.7 pounds of CO2e (petroleum) 

  ñ        ñ          ñ      ñ  emits  70-77 pounds of CO2e (depending 

       on the type of coal ) 

 
These figures derived primarily from EPA websites, and other sources 
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Collecting, Organizing and Analyzing the Inventory Data 

The basic data for this inventory is for greenhouse gas emissions from the baseline year of 2005; 

it was all collected in 2007, using bulk data provided by Gunnison County Electric Association 

and Gunnison Electric for electricity use, Atmos Energy for natural gas use, All Star Gas for 

propane use, the National Forest Service for fuelwood use, Waste Management for landfill use, 

and the Colorado Department of Transportation for vehicle use, and also more specific 

information provided by the local governments involved.  
 

In organizing and analyzing the information, guidelines, formats and data collection forms 

provided by the International Council for Local Environmental Initiatives (ICLEI) Cities for 

Climate Protection Campaign were used, adapted to the local situations of Gunnison County. The 

forms used can be seen in Appendix L of this report. 
 

The data was organized to provide greenhouse gas inventory reports for four political entities in 

Gunnison County: the Towns of Crested Butte and Mt. Crested Butte, the City of Gunnison, and 

the unincorporated remainder of Gunnison County. A fifth report was prepared aggregating all 

the information for the County as a whole. 
 

For each of the political entities two reports were prepared:  

¶ A ñCommunityò report, which includes the cumulative emissions of all of the people and their 

energy uses within the political boundary of the entity, and  

¶ A ñGovernment and Public Sectorò report for that political entity. The ñGovernment and Public 

Sectorò inventory report in each case is basically a subset of the ñCommunityò report, but 

contains some different and much more specific information, often based on actual energy 

bills. This was recommended by ICLEI, on the premise that it will facilitate the local 

government in taking a leadership role in greenhouse gas reduction for the larger community. 

 

The ñCommunityò Inventory Reports 

The ñCommunityò inventory reports present information about up to six sectors of greenhouse 

gas emitting entities in the Residential and Commercial areas of the community. ICLEI guidelines 

and forms also include an ñIndustrialò category, but the area chosen for the inventory ï the Upper 

Gunnison River Watershed ï has no conventional industry per se, so that sector was not included; 

the components of the ñresort and tourism industryò more closely resemble the components of a 

ñCommercialò sector. 

These are the sectors of greenhouse gases for which ñCommunityò inventory data was collected, 

using ICLEI data sheets: 

¶ Residential Buildings:  Residential buildings are those houses, apartments, condominiums, 

trailers and other structures used primarily for personal living spaces. Data was gathered for the 

CO2e emissions from the consumption of several sources of energy: 1) electricity, 2) all non-

renewable carbon-based fuels (natural gas, propane, biomethane, coal), and 3) renewable 

carbon-based resources (primarily fuelwood at this time) used within the communityôs 

residences. Most of the data was collected from energy suppliers. 

¶ Commercial Buildings:  Commercial buildings are those stores, shops, offices, wholesale 

operations and other structures used primarily for the conduct of business activities. As with 

residential structures, data was gathered for CO2e emissions from the consumption of 
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electricity, non-renewable carbon-based fuels and renewable carbon-based fuels used within 

the community boundary. Most of the data came from energy suppliers. 

¶ Transportation:  The objective is to determine the quantity of emissions from transportation 

fuels consumed in local ground transportation only; in conformity to IPCC guidelines, energy 

consumed by people driving or flying into or out of the community in question was not 

included in this inventory. But the inventory presents a reasonable picture of energy consumed 

by travel by visitors as well as residents and visitors within the Watershed boundary.  

It should also be noted that much of the ñTransportationò emissions that accrue to the 

Unincorporated Area of the Watershed are initiated by people from one Watershed community 

traveling to another community, but the Colorado Department of Transportation assigns all that 

mileage and the resultant emissions to the Unincorporated Area. 

¶ Waste:  The objective is to measure the amount of methane generated by four categories of the 

communityôs biodegradable waste deposited in the Gunnison County landfill. Estimates do not 

include metals, glass or other non-biodegradable materials. In the Appendices, ñWasteò data is 

further subdivided into ñConstructionò and ñNon-constructionò Waste. 

¶ Other Sources:  Agriculture and landscaping account for most of the ñOtherò category. 

Ruminant mammals ï cattle, from a ñhuman systemsò perspective in the Upper Gunnison 

River Watershed ï emit significant amounts of methane through their digestive processes. 

Fertilizers used in agriculture, gardening and landscaping are emitters of nitrogen oxide gases. 

 

The ñGovernment and Public Sectorò Inventory Reports 

The emissions reports for the four local governments involved are, as previously noted, based on 

considerably more specific information. While the ñCommunityò inventories depend heavily on 

bulk data from energy companies and agencies, the ñGovernment and Public Sectorò inventories 

are based on the analysis of individual buildings, facilities, operations, vehicles, etc. using data 

collected from actual energy bills and other specifics. These are the emission sources for which 

information was collected for the ñGovernment and Public Sectorò reports: 

¶ Buildings and Facilities: This category includes all government buildings, police and fire 
department buildings, stadiums, schools, swimming pools, parks, recreation centers, public 

libraries, public hospitals, clinics, parking garages, and public housing buildings. Large 
energy consumers like schools, airports, etc. are separated out in the reports. 

¶ Operations: Included here are water supply systems, pumping stations, sewage collection and 
treatment systems, street lighting systems, and any other operations or systems involving 
intensive technology and/or an extensive geographic spread. 

¶ Vehicle Fleet Transportation:  Transportation information is collected by departments, 

vehicle types, and specific fuel consumptions for vehicle types within departments. Emissions 
here are broken down into non-renewable and renewable fuels. Where possible, public trans-
portation is separated out in the reports. 

¶ Waste:  Efforts are made to more precisely break down the content of the waste taken to the 
landfill, and the percent of total waste generated that goes to the landfill. 

¶ Other Emissions:  Emissions from fertilizers used in public facilities are the principal 

emission in this category. 

It should be noted that most of the emissions data for the ñGovernmentò inventories are also 
included in the bulk data used in the ñCommunityò inventories; the ñGovernmentò inventories 
thus just provide more detailed and specific looks at a portion of the ñCommunityò inventories. 
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There are also some data anomalies, too, primarily in ñTransportationò: emissions from 
government travel between towns accrues to the town initiating the travel in the ñGovernmentò 
report, but accrues to the Unincorporated Area of the Watershed in the ñCommunityò report. This 

does not amount to a large number, but it needs to be kept in mind in calculating reductions.  
 

The Appendices 
The Appendices to this inventory contain most of the raw data that was compiled for the 
ñCommunityò and ñGovernment and Public Sectorò tables in the sections that follow. Report 
users with questions about how the figures in the tables were derived might find their answers in 

the Appendices, which are listed in the Table of Contents. In the Appendix titles, ñLocationò 
refers to information organized by the three municipalities and the Unincorporated Area of the 
Watershed. ñSectorò refers to the categories of greenhouse gas emitters discussed just above in 
the description of the ñCommunityò and ñGovernment and Public Sectorò (Buildings, 
Transportation, Waste, etc.). ñSourceò refers to specific energy use responsible for the emissions 
(electricity, non-renewable carbon-based energy sources, waste, et cetera). The Appendices 

featuring ñDetailed Reports with Notesò may be most useful as a place to start. 

 

 

Scope of the Inventory ï Inclusions and Exclusions 

Why was this greenhouse gas inventory not completed for the whole of Gunnison County, rather 

than just that part of the County (plus part of Saguache County) that makes up the ñUpper 

Gunnison River Watershedò? There are several reasons: 

First, the purpose of the inventory is to inform community and inter-community energy plans 

intended to reduce greenhouse emissions, and the communities and outlying areas of the Upper 

Gunnison River Watershed are closely integrated socially, economically and culturally.  

Those portions of the County, on the other hand, that lie over Kebler and Schofield Passes have 

almost no interaction with the communities of the Upper Gunnison Watershed. Somerset, across 

Kebler Pass, is a coal-mining town whose destiny has always been linked with Delta County and 

the North Fork River valley of the Gunnison Basin; Marble, down the Crystal River from 

Schofield Pass, is a remote ñretreat townò with an off-and-on history of marble mining whose 

links with the larger world lie downstream in the Crystal/Roaring Fork valley.  

Thus, the chances of creating a coordinated assault on local greenhouse gas emissions are much 

better if the watershed boundary is used. 

Second, the Somerset portion of the County presents an intimidating greenhouse gas challenge. 

Two coal mines operating in that part of the County (the West Elk and Oxbow Coal Mines) 

produce massive amounts of methane ï a combined total estimated at 1.5 million tons CO2e.. The 

methane emissions of the West Elk Coal Mine alone, according to a recent EIS completed by the 

mine, constitute more than one percent of the entire State of Coloradoôs ñcarbon footprint.ò 

Inclusion of those emissions plus the electricity used in the mines would quadruple the 

greenhouse gas emissions of the Upper Gunnison River Watershed alone. 

While this is ultimately at least partially a Gunnison County problem, it requires financial and 

technological resources beyond the grasp of a local carbon-reduction program. The good news in 

this situation is that the West Elk Mine management is working closely with the West Slope 

Environmental Resource Council, the North Fork governments and state and federal agencies to 

employ emerging technology to collect and convert its methane emissions to electricity for the 

mine. That would represent not only a twenty-fold reduction in CO2e for that area, but would also 

reduce the power demand on the Tri-State Generation and Transmission Cooperative. That 
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technology is not proven, however, and is a solution that probably lies some years down the road, 

and a local greenhouse-gas reduction program in another watershed would not hasten that. 

Third, the utilities and businesses that provide the energy resources consumed in the area being 

inventoried mostly consider the Upper Gunnison River Watershed to be their natural service area; 

this makes the collection and ongoing monitoring of consumption data much easier. 
 

Communities Inventoried Separately 

Separate reports have been prepared for only the three largest communities in the watershed. 

Unincorporated communities, or communities with year round populations of fewer than 500 

people, whether incorporated or not, were not inventoried separately, but were included in the 

inventory for the ñUnincorporated Area of the Upper Gunnison River Watershed.ò This includes 

settlements like Pitkin, Ohio City, Castle Mountain, Dos Rios, Almont, Crested Butte South, 

Riverbend, Skyland, Gothic/Rocky Mountain Biological Laboratory and Irwin. 

 

Inclusions and Exclusions within the Inventory Area 

For all of the ñCommunityò and ñGovernmentò inventories, many types of emissions were 

inventoried, but a number of others were excluded, as being virtually impossible to measure or 

even estimate with any degree of accuracy. These inclusions and exclusions are consistent with 

guidelines for such inventories established by both IPCC and ICLEI.  

It is worth noting, however, that for remote areas like the Upper Gunnison River Watershed with 

complex resort economies, some of the excluded emissions are probably much more significant 

than they would be for urban or metropolitan places. Gunnison County draws virtually everything 

its people use from every corner of the world ï food from California, coffee from Central 

America, lumber from the Pacific Northwest, petroleum from the Middle East via U.S. refineries, 

cement from Utah, hardwoods from Brazil, copper from Chile, bottled water from Fiji, a little of 

everything from China ï all of which implies substantial indirect emissions elsewhere. 

The economy of Gunnison County is also dependent on people flying or driving to this valley 

from all over the nation. The City of Aspen attempted to estimate the emissions represented by its 

tourist and resort economy, and suggested that it might represent as much as 40 percent of a resort 

communityôs emissions.   

For future inventories like this, it would be highly desirable to be able to include reasonably 

accurate measures of those significant emissions. But what has been included will provide ample 

challenges and opportunities for reductions and offsets in the coming years. 

 

The following emissions are included in this inventory: 

1. Carbon dioxide emissions from the use of electricity in buildings and facilities within the 

community boundary.  Even though there are no direct emissions at the point of use when 

consuming electricity, fossil fuels were burned in the production of most of that electricity.  

Electricity used throughout the community boundary means carbon emissions somewhere, 

namely the smokestacks of coal and natural gas fired power plants located elsewhere in 

Colorado and the Midwest. 

2. Carbon dioxide emissions from the combustion of natural gas and propane in buildings. This 

includes gas used in residential, commercial, and public buildings and facilities, i.e. in homes, 

businesses, schools, government buildings, and outdoor heating. 

3. Carbon dioxide emissions from wood burning.  
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4. Carbon dioxide emissions from the combustion of gasoline and diesel fuel within the 

boundary, including all ódriving around townô.  This includes personal and commercial 

vehicles, trucks, tourist transportation, Mountain Express buses, and school buses.  This also 

includes City and County vehicles such as plows and cruisers even when used outside their 

respective emissions boundaries. 

5. Carbon dioxide emissions from commuters traveling up and down the valley and commercial 

and industrial vehicle travel, e.g. plumbers, couriers, and dump trucks, as measured by the 

Colorado Department of Transportation (CDOT). 

6. Carbon dioxide emissions from electricity and diesel fuel used at the Gunnison County 

Landfill, plus methane released from decomposition of organic materials buried at the site 

based on waste originating within the boundary. Also included is the methane released from 

decomposition of organic materials buried at other landfills outside the emissions boundary 

used to dump waste generated within the boundary. Another example of indirect emissions is 

the disposal of the valleyôs waste in landfills located in Montrose and Grand Junction. 

7. Methane emissions in the agricultural sector.  Ruminant animals and animal manure emit 

large quantities of methane gas. 

8. Nitrous oxide emissions from local use of nitrogen fertilizers. 

 

The following emissions are excluded from this inventory: 

1. Carbon dioxide emissions from the aviation fuel used in commercial and personal aircraft 

transporting visitors and residents to and from the Gunnison-Crested Butte Regional Airport.  

Travelers bound for or departing from Gunnison County using other airports are also 

excluded, as is aviation and jet fuel used by air ambulance and locally based aircraft.  

2. Carbon dioxide emissions from fuel used in ground transportation of tourists en route to and 

from the Upper Gunnison Watershed. (Their travel within the Watershed is, however, 

included in the Colorado Department of Transportation figures.)  

3. Carbon dioxide emissions from industrial-scale harvesting, processing, manufacturing, or 

transportation of construction materials such as lumber, concrete, and cement, steel, copper, 

marble, ornamental rock, gypsum, insulation materials, paints and finishes, windows, roofing 

materials, and tropical woods. 

4. Carbon dioxide emissions from industrial-scale manufacturing of all material goods produced 

outside of the UGR Watershed and imported in. 

5. Carbon dioxide emissions from planting and harvesting of basic agricultural products, 

vegetables, fruits, their processing and packaging, that are imported into the area. 

6. Carbon dioxide emissions from the transportation of the forgoing materials, goods, equipment 

and products. 

7. Carbon dioxide equivalent emissions from halocarbon and related refrigerants and foam 

blowing agents produced or released elsewhere. 

8. CO2e emissions of fugitive methane from natural gas, propane, coal mining, and power 

generation industries. 

9. Carbon dioxide emissions from fuel consumed in snowmobiles, dirt bikes, and groomers, and 

miscellaneous equipment such as lawnmowers and snow blowers. 

10. Carbon dioxide emissions from exploration, production, transportation, refining, and delivery 

of gasoline, diesel, and aviation fuel.  This is estimated to be an additional 28% increase in 
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emissions from the combustion of the finished fuels.  Similarly, refinery energy, CO2 venting, 

and flaring emissions in the natural gas industry are also excluded. 

Using this Inventory 

This greenhouse gas inventory is just the first step in an evolving process to significantly reduce 

non-renewable energy consumption in the Upper Gunnison River Watershed, both to reduce the 

hemorrhage of local income that gets sent out of the valley to external energy suppliers, and to 

reduce the amount of greenhouse gas emissions that are contributing to global climate change. 

 

Reducing greenhouse gas emissions will require substantial response from individuals, but also 

from local governments which will have to develop coordinated local plans, involving major 

public education programs and ñcarrot and stickò guidelines and regulations to nurture and 

maintain intelligent behavior from citizens.  

 

The information presented in this inventory should be regarded mostly as ña place to start.ò 

Communities and individuals now need to make the basic information in the inventory more 

meaningful by making it more specific ï which generally means the collection of more 

information. Knowing the total amount of carbon emissions from all the buildings in a town, for 

example, becomes more meaningful when ñemissions per buildingò standards can be successfully 

calculated, which will enable individuals to calculate their own ñcarbon footprintsò and measure 

their level of energy efficiency against those standards. The numbers become even more 

meaningful when ñemissions per square foot of buildingò can be calculated ï ultimately with 

some standard square-foot figures for different kinds of living spaces: single-family homes, 

duplexes, apartments, mobile homes, etc. 

 

Development of a good data base of that type will take both time, cooperative effort between the 

individuals of a community who will make the effort to calculate that kind of data for their own 

homes, and the community itself which must take responsibility for collecting that data from 

individuals and making it accessible to the whole community. 

 

That information would of course be constantly updated as both government entities and 

individual citizens make progress in reducing their emissions! 

 

Individuals can begin that work on their own; there are a large number of online programs that 

will walk one through the process of calculating his or her individual ñcarbon footprintò within 

the larger context of the data in this inventory. Paper versions of carbon footprint calculators will 

be available in local government offices as soon as the local communities have developed their 

energy plans. Here are three sample programs to look at: 

 www.climatecrisis.net/takeaction/carboncalculator/ 

 www.carbonfootprint .com/calculator.aspx 

 www.nature.org/initiatives/climatechange/calculator/ 

 

Per capita figures are calculated in the community reports that follow, but they should be used 

cautiously, and mostly to get a sense of how this Watershed compares with yearly per capita 

figures from other places, such as Aspen (43 tons CO2e per person), Boulder (19 tons CO2e per 

person), or the United States overall average (27 tons CO2e per person). In any such comparison, 

however, a little thought will indicate the extent to which ñapples are being compared to 

oranges.ò (Figures cited are from the Aspen Greenhouse Emissions 2004 Report) 

  

http://www.climatecrisis.net/takeaction/carboncalculator/
http://www.carbonfootprint.com/calculator.aspx
http://www.nature.org/initiatives/climatechange/calculator/
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The Upper Gunnison River Watershed 
 

The Gunnison River is one of the principle tributaries of the Colorado River that drains the 

mostly arid southwestern quarter of the American West; it drains the region of the Southern 

Rockies south of the Elk Mountains, west of the Continental Divide, and north of the San Juan 

Mountains, and joins the Colorado River at Grand Junction, Colorado, near the stateôs border 

with Utah. The Upper Gunnison River is that part of the river basin above the canyons of the 

Gunnison River ï a mountain watershed draining several valleys that radiate like spokes from the 

vicinity of the City of Gunnison, the watershedôs largest community. 

 

Emissions Inventory Boundary:  The major boundary for this greenhouse gas inventory is the 

boundary of the Upper Gunnison River Watershed, down to but not including the Lake Fork of 

the Gunnison River (most of which lies in the adjacent Hinsdale County). Most of the Upper 

Gunnison River Watershed lies in Gunnison County, but County boundaries in the late 19
th
 

century were drawn with almost no regard for natureôs boundaries, so Gunnison Country extends 

over into two other adjacent watersheds ï and gives up the southeast corner of the Watershed to 

the adjacent Saguache County. Because of those irregularities and some related problems, the 

Watershed boundary was chosen over the County boundary for this study. For a more thorough 

discussion of this decision, see Page 15 in the ñMethodologyò section. 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: Upper Gunnison River Watershed Emissions Boundary 

The green line shows the boundary of the Water Shed Inventory 
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Inventory Results 
 

Greenhouse gas emissions from the Upper Gunnison River Watershed totaled 512,218 tons CO2e 

for the year 2005. Nearly all of the emissions are carbon dioxide emitted to the atmosphere from 

the combustion of fossil fuels, with a small percentage coming from methane (cattle and landfill 

emissions) and nitrous oxide gases (fertilizers).  The governments of the County and the three 

municipalities in the study area accounted for 6,906 tons CO2e  or 7.3% of the total emissions; the 

remainder was generated by the people of the communities, and reflects millions of small and 

routine acts of energy use such as turning on lights or driving to the post office as well as the 

larger acts of heating homes and businesses. 

 

UGRW Communities Aggregate 

The total Community emissions for the Watershed have been broken down into five major 

sectors: Residential Buildings, Commercial Buildings, Transportation, Waste, and Agricultural 

and Other.   
 

Table 4: Summary of UGRW Aggregate Community CO2e Emissions 2005 

 

Source
1
 Tons CO2e 

Percent of 

UGRW 

Tons Per 

Capita
2
 

Residential Buildings  
- Electricity 

- Non-renewable Fossil Fuels 

Total for Residential Buildings 

 

113,538 

40,994 

154,532 

 

22.2 

8.0 

30.2 

 

 

 

10.8  

Commercial Buildings 

- Electricity 

- Non-renewable Fossil Fuels 

Total for Commercial Buildings  

 

90,801 

15,631 

106,432 

 

17.7 

3.1 

20.8 

 

 

 

7.5    

Total for all Buildings  261,024 51.0 18.3   

Transportation
3
  

- Gasoline 

- Diesel
4
 

Total for Transportation  

 

183,740 

16,830 

200,570 

 

35.9 

3.3 

39.2 

 

 

 

14.1 

Waste (Landfill)  

- Paper Products 

- Food Waste 

- Plant Debris 

- Wood, Textiles, Other Fiber 

Total Landfill Emissions 

 

21,951 

3,667 

2,824 

2,483 

30,924 

 

4.3 

0.7 

0.6 

0.5 

6.0 

 

 

 

 

 

2.2 

Agricultural and Other 

- Methane
5
 

- Nitrogen Oxides (fertilizers)
6
 

Total for Ag and Other 

 

19,561 

139 

19,700 

 

3.8 

<0.1 

3.8 

 

 

 

1.4 

Total for UGRW 512,158 

 

100.0 36.0  
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TABLE NOTES:   1- It is important to keep in mind what has, and has not, been included in 

these inventory figures. The inclusions and exclusions are detailed in the ñMethodologyò section 

on pages 15-17. 

 

2 ï The ñPer Capitaò figures throughout this report should be viewed with some caution, and 

regarded as being of very limited value. As this Inventory is refined, they will be replaced with 

more useful figures. For ñResidential Buildings,ò for example, a ñPer Residenceò figure would be 

much more meaningful. And the residents of each building would do well to use one of the online 

resources for calculating the ñcarbon footprintò for an individual building. For ñCommercial 

Buildings,ò a ñPer Businessò figure would be useful; and for ñTransportation,ò a ñPer Vehicleò 

number would help where a ñPer Capitaò figure is relatively meaningless. 
 

 

3 ï Only Ground Transportation is included.  Ground Transportation is Highway 50 traffic, 

Highway 135 traffic, and urban traffic, essentially all road traffic measured by the Colorado 

Department of Transportation (CDOT) in Gunnison County, which includes all vehicles; tourists, 

locals, Mt. Express and Alpine Express buses, construction vehicles, and school buses.  As 

subsequent reports will indicate, most of the transportation traffic in the Watershed takes place in 

the Unincorporated rural areas of the Watershed. But it is important to remember that a lot of that 

traffic involves commuting between the communities, and is not all generated by people who live 

outside the main settled communities. 

 

4 ï This does include a relatively small amount of biodiesel, but the total is less than 0.1 percent 

of the total.  

 

5 ï This methane is primarily generated by cows through enteric fermentation in their digestive 

systems.  The number of cows and the amount of methane produced is fairly small but methane is 

a powerful greenhouse gas, 21 times stronger than carbon dioxide and therefore significant.  

Approximately 19,000 cows and calves results in 19,561 tons of CO2e emitted to the atmosphere 

(Appendix D).  Methane emissions also come from natural gas pipeline leaks but these are not 

accounted for in this report.   

 

6 ï Included are nitrous oxide emissions arising from the nitrogen in fertilizers applied in large 

quantities such as golf courses, athletic fields, and city parks; it does not, however, include the 

amount of fertilizer used domestically by residents, so the actual number would probably be 

somewhat larger. The amount of nitrous oxide emitted is small, but these emissions have 296 the 

heat-retaining capacity of CO2. 

 

 

Government and Public Sector Emissions 

Table 5 shows the total greenhouse gas emissions for the four governments in the Upper 

Gunnison River Watershed ï the Gunnison County government and the governments of the 

municipalities of Crested Butte, Mt. Crested Butte and Gunnison. These governments were 

inventoried by a slightly different and somewhat more specific set of measures: Buildings and 

Facilities, Schools, Operations (water, sewer, streetlights, etc.), Government Transportation, 

Public Transportation, Waste and Agricultural/Other. (Go to the next page for Table 5.) 
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Table 5: Watershed Government & Public Sector Aggregate Emissions 2005 

Source Tons CO2e 
Percent of 

Govt. total 

Percent of 

UGRW total 

Buildings & Facilities (govts. only) 

- Electricity 

- Non-renewable Carbon-based Fuels  

Buildings & Facilities Total 

 

2,969 

1,784 

4,753 

 

8.0 

4.8 

12.8 

 

 

 

0.9 

Public Schools
1 

- Electricity 

- Non-renewable Carbon-based Fuels 

School Total 

 

6,569 

2,648 

9,217 

 

17.8 

7.2 

25.0 

 

 

 

1.8 

Western State College
3
 

- Electricity 

- Non-renewable Carbon-based Fuels 

Western State College Total 

 

5,795 

4,803 

10,598 

 

15.7 

13.0 

28.7 

 

 

 

2.1 

Gunnison/C.B. Regional Airport 

- Electricity 

- Non-renewable Carbon-based Fuels  

Airport Total 

 

570 

1,252 

1,822 

 

1.5 

3.4 

4.9 

 

 

 

0.4 

Operations (Water, Sewer, Streetlights) 

- Electricity 

- Non-renewable Carbon-based Fuels 

Operations Total 

 

6,467 

125 

6,592 

 

17.5 

0.4 

17.9 

 

 

 

1.3 

Buildings, Facilities, Operations Total 32,982 89.3 6.5 

Government Transportation  
- Gasoline 

- Diesel 

- Biodiesel 

Total Government Transportation 

 

747 

765 

30 

1,542 

 

 

 

 

4.2 

 

 

 

 

0.3 

Public Transportation (Mountain Ex-

press, School buses, College)
2
 

- Gasoline 

- Diesel 

- Biodiesel 

Total Public Transportation 

 

 

397 

555 

49 

1,001 

 

 

 

 

 

2.7 

 

 

 

 

 

0.2 

Total Transportation  2,543 6.9 0.5 

Waste  
- Paper Products 

- Food Waste 

- Plant Debris 

- Wood, Textiles, etc. 

Western (undifferentiated) 

Landfill Waste Total  

 

377 

166 

22 

10 

755 

1,330 

 

 

 

 

 

 

3.6 

 

 

 

 

 

 

0.3 

Other 51 0.1 <0.1 

Total 36,906 100 7.3 

 

TABLE NOTES:  1 ï The schools, college and airport have been separated from other 

government and public sector buildings because they represent both special challenges and 
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opportunities in emissions control; they are large consumers of energy, but they also present 

excellent opportunities for coordinated reduction efforts. 

2 ï A private bus company also operates public transportation in the Watershed, but proprietary 

information concerns made it reluctant to provide fuel consumption numbers for this study. 
 
 

Reduction Measures  
A number of CO2e reduction efforts are already underway in the Upper Gunnison River Water-

shed, some county-wide, others in some of the municipal governments. Here are some of those: 

¶ The ñGunnison-Crested Butte Shuffleò bus system, operated by Alpine Express between 

Gunnison and Mt. Crested Butte (numbers unavailable), resulted in some automobile use 

reduction during the main resort seasons. Mountain Express, operating between Crested Butte 

and Mt. Crested Butte, reduced emissions by at least 263 tons CO2e in 2005. 

¶ The two distributors of electricity in the Watershed, the Gunnison County Electric Association 

and the City of Gunnison Electric Utility, have been offering renewable energy credits to their 

customers; this kept 2,463 tons CO2e out of the atmosphere. 

¶ Recycling efforts in the valley reduced CO2e emissions by at least 5,447 tons CO2e in 2005. 

Substantial quantities of waste paper and cardboard waste were recycled and kept out of the 

landfill, which reduces pressure on the forests that sequester carbon as well as eliminating 

some methane emissions from the landfill. 

 

Upper Gunnison Watershed Emissions by Community 

Table 6 shows how the total for the Upper Gunnison River Watershed breaks down for the 

individual participating communities. The remainder of the report will be more detailed analyses 

of those individual communities and their emissions. 
 

Table 6: Summary of the UGRW Aggregate CO2e Emissions by Location 2005 

Location Population % of Pop. 
Total Tons of 

CO2e Emissions 

% of Total 

Emissions 

Per capita 

Emissions
1 

Town of  

Crested Butte 
1,525 10.7 40,964 7.9 26.9 

City of 

Gunnison 
5,318 37.5 115,817 22.6 21.8 

Town of Mt. 

Crested Butte 
743 5.3 47,930 9.4 64.5 

Unincorporated 

Area of UGRW 
6,586 46.5 307,447

 
60.1

1 
-- 

UGRW Total
 

14,172 100 512,158 100 36.1 

 

TABLE NOTES:   1 ï The per capita figures are, as previously noted, to be treated with caution 

and used only as general and not very precise indicators. A per capita number is not even 

generated for the Unincorporated Area of the Watershed because all of the intercommunity travel 

in the Watershed accrues to that location, but much of that travel is generated from within the 

towns and cities of the Watershed. 
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