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Executive Summary

This greenhouse gas inventory is the first coordinated effort by the major governments in the
Upper Gunnison River Watergthésee map on next pagm) begin addressing two interrelated
challenges for the 2century, one global and one local:

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

1 The local challenge of reducing energy emgitures 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 Gennison County governmerdand themunicipal gowern-
ments of Crested Butte, Mt. Crested Butte and Gunnison

The purpose of the reporttiscreate a baseline inventory of greenhouse gas emissions in the
Upper Gunnison River Watershed (UGRVEee map on next pagend its communities, as the

first stagen developing plans to reduce or offset those emissions, and eventually to replace some
emissioRcausing energy resources with renewable energy resources that cause little oF no emis
sions.The calendaryear 2005vas chosen as the baseline year for ctitig@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 thetiy, 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 Alnyv
the inventory does cover greenhouse gas sources that UGRW local communities can best address.

The inventory indicates that overall, in 2005, UGRW residents aaiidattivities 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 thay weidely in form, substance and any other descriptor.

Table 1. Summary Community CO2e Emissions and Percentag2005

Total Tons of % of Total
CO5c Emissions | Emissions

Location Population

Town of Crested

1,543 10.9 40,%4 7.9
Butte
City of Gunnison 5,318 37.5 115,817 22.6
Town of Mt.
Crested Butte 743 5.2 47,80 9.4
Unincorporated
Area of UGRW 6,586 46.4 307,47 60.1
UGRW Total 14,190 100 512,158 100

The chapters that follow will break these figures down into enmtisfimm more specific sources
for each of these participating entities.
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Map of Upper Gunnison River Watershed (UGRW)
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Figure 1: Gunnison County and the Upper Gunnison River Watershed Political
versusGeographical Boundaries

fiGunni son C'%cenuryyadiitical @mnstuct thét, 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 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 situatithrers
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 tfpper Gunnison Watershed

mapped abovio be their basic service area, not the whole of Gunnison County, so that is the area
that is covered by this inventorythe area within the green boundary on this map: the Gunnison
River watershed down to, bubtincluding, the Lake Fork of the Gunnison Rigehich lies

mostly in another county, Hinsdale Counfifhe 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 (CO,¢): The basic measuring unit for all greenhouse gases. Carbon
dioxide (CQ) is the most common greenhouse gas produced from consuming-badezh
substances, but other greenhouse gasessaréoand in the atmospheranost of them partially
caused by human activities. Some of these have significantly greatérapgéng capacity than
carbon dioxide. So conversion factors have been devised to convert the amounts of those
greenhouse gaseastheir 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 muitiplied b
to determine its fAcaybonl tdiiox i weameungtefthes@ail egtt lf £1©O
gases in the atmosphere decreases inversely in about the same proportion as-tregipireat
capacity increases; G@& far and away the most abundant.

Cities for Climate Protection™ (CCP) Campaign:An ICLEI campaign thaassists

communitiego adopt policies and implement quantifiable measures to reduce local greenhouse
gas emissions, improve air quality, and enhance urban livability and sustgmatilie than 800
local governmentglobally participate in the CCP, integrating climate change mitigation into
their decisioamaking processe3he CCP methodologdiy used in this inventory is compliant

with international standards and provides a singibndardized 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 consumptasopposed to

Aindirect emissi on i@ remwdie fronhtheaact ef copsuroption. Emissiorsst a
from burning gasoline in an automobile are direc
emissions from electricity consumed bifgint bulb areindirectemissions because they are

produced at aigtant generating station.

Greenhouse Gs: A gaseous substance which permits the passage of light but retains the heat
generated when light rays collide with the earth andt@aneerted to heat energy. Certimels
of heatretaining greenhouse gasee assential for life on earth

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

ias opposed to Adirect emissionso which are prod
from electricity consumed bylaght 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 consumeros tailpipe.

ICLEl: S e éntenmational Council for Local Environmental | t i at i veso bel ow.

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)t was established to providkecisionmakers 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 dptaameters; rathetsirole is to

assess on a comprehensivgeotive, open and transparent basis the latest scientific, technical
mitigation. IPCC reports prepared by climate and environmental scientists from all over the

world i are assessed faeutraity with respect to policy, although they need to deal olvjelgt

with policy relevanscientific, technical and so@oonomic factordPCC 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 developit&riEl provides technical consulting,

training, and information services to build capacity, shamwedge, and support local

government in the implementation of sustainal@eelopment at the local level, on the premise
that locally designed initiatives can provide an effective andeffistent way to achieve local,
national, and global sustainabyliobjectivesICLEI data collection form§See Appendix Lwyere

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

IPCC: See Al ntergovernment al Panel on Cli mate

Office for Resource Efficiency (ORE): An indgpendent noiprofit 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 witnable 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.

Chan
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Introduction

Background

This inventory of grenhouse gas emissions marks the first coordinated efftinebyommunities

of the UppelGunnisonRiver WatersheqUGRW) to join nations, cities, business organizations

and individuals throughout the world in addressing the challenge of himthaced globh

climate change. The need for this inventory greyv
chall enge undertaken by the Countyés communiti es

1 In 2006 and 2007 the Councils of the City of Gunnison, the Town of Crested Butte and the
Town of Mt. Crested Butt 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;

1 In 2007 Western State College President Jay Helman signed the American College and
Uni versity Presidents Climate Commnemént| opl edgi
about that same time frame; and

1 In September 2007, the Gunnison County Commissioners and officials from the City of
Gunnison and the Towns of Crested Butte and Mtst€ckButte 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 atemporary TaskFoe t o devel op an fienergy eff
will be coordinated among the four participating entities.

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

9 To participate in the global effort to slow or moderate climate changes traceaiiectised
greenhouse gaségylobalchangeghat could negatively impabioththe economynd
environment of this valley an@gion, through reduced snowfall in the winters, the ensuing
reduced water resources, and other negative impacts of the aatiaifiatate changes.

9 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 greehouse gas inventory is the first step in what will be a-$itege, milti-yearprogram to
achieve and sustain those two goals:

1. Conduct a greenhouse gas emissions analysis (this répda)know from where we are
starting is essential in figuring out whered how far we can go.

2. Set areduction targét This will be done through public meetings and discussion. Current
plans are to have this stage ddwyefall of 2008.
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3. DevelopEnergy Action Plang Once a target is setiorking groups from participating
communitieswill developcoordinatedEnergy Action Planfor meeting the reduicin target.
Development of thegalan will begin as soon as the reduction targets are set. Each participat
ing entity will probably have a plan that differs in some specifics ttase of other entities,
but there will also be common elements to all the plans that will require weilliey
coordinationThese Plans should be done and passed by spring of 2009.

4. Implement the climate action plarrhe plan will be publicized in ways bring it to the
attention of all residents; the local and county governments will establish appropréate
tives and penaltie® insure that the plan will be carried out at all levels from the individual
to the governments; and a coordinating coundilprobably 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 resultsFollowthrough, to make any progress lasting and not
ephemeral, is essential

This process closely follows the Cities for Climate Protection Campaign bftdreational
Council for Local Environmental Initiatives (ICLE(¥ee Definitions, pg.)7a 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 invéntory
important to read because it discusses the necessary delimitations and exclusions on this study, as
well as describing thgpecific 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 thisegdepth to aspects of the repdtiore about the
appendices follow in the fAiMethodol ogyd section.

Thanks

Funds for this inventory were provided by the Gunnison County Board of Commissioners and the
Councils of the City of Gunnison, Town of Crested Batted Town of M. Crested Butte.

Thanks arelue to the county, town and city employees who gathered the information for their
communities and governments. Aleothe companies and agencies who cooperated with bulk
data for the inventory the Gunnison Cauty Electric Association and Gunnison Electdility

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 us¢h@@dlorado

Department bTransportation for vehicle and road use

Information for this inventory was assembled and organized by Steve Lawlor of Crested Butte, a
member of the vall eyds Of BdardefDifectarswiReversight ce Ef f i
and assi st anxeaitvd Director Geda Mighel arifl ORE board members Hap

Channell and George Sibléjheir work was aided immensely by software and guidelines

provided by thénternational Council for Local Environmental Initiatives (ICLEHd its Cities

for Climate Protetion Campaign.
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Methodology

Definitions and Abbreviations for terms used in the remainder
of this report are at the begiing of the report, on pages8/

Developing an inventory of the amount of greenhouse gases the people of a specific place
generaten the process of just living their lives is a complex and rfatteted process. Some
figures are relatively easy to obtaimpublic utilities can determine pretty accurately how much
natural gas or electricity has flowed into a community. Other figaresnore difficult to collect

T how much wood igollected locally antburned for heat, for example.

But even withaccurateconsumption figures obtainecbm public utilities or otheenergy

suppliers an accurate measure of the greenhouse gases produmegh any act of consumption

has manyacets that are difficult to calculate. We know, for example, tigatlan of gasoline

produces 21.4ounds of C@when burned in your auto. But that gallon of gas had a history of

production and distribution thalsa produced a quantity of greenhouse gages a single

ficarbon footprint, o6 but a serilecalconstimefcanot pri nt s |
easily seeand measuteHow far can we go in calculatirigand more to the point, being able to

do sanething about 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 io provide insight on how the iemtory has been carried obgw the numbers
have been calculatedthat has been includeand what has of necessity been excluded.

Measuring Greenhouse Gas Emissions

What unit of measure should be used in quantifyirgctirbon footprint of all the people in a
valley? Measurements involving many different kinds of substances, from gasdieetittg oils
to thegases emitted by our garbage, have to be reduced to a common measure.

The unit of measure now beingusedgldbl v i s t he f#Atons oiffonearbon dio
CO, . 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 byhuman action. The six are listedTiable2 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 consideraldypoaerful 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 exarnif@dandfill were known to
give off a ton of methanover some given period, then that would be entered into the inventory
as 21 tons CQbecause methane (@QHhas 21 times the power of G retain heat.

To help citizens connect these & @nnages to their daily liveable3 provides some conver
sions from Tons CQ to more common measures, such as a gallon of gasoline. Thus, for every
100 gallons of gasoline run through your car, one Top. 685 been added to the atmosphere.

It is also useful to distinguish betwedinectandindirectemissionsDirect emissionsccur at the
actual site of consumption of energy, as when a gallon of gas is burned in an autdnublBie.
emission®ccur at a site remote from the site of consumption, as when electricity generated at a
distant plant is used in the ine.

11
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Table 2: IPCC Identified Greenhouse Gases and their CO2 Equivalents

A greenhouse gas i s a gaseous substance

light from the sun but retains the heat that results from thesiol of light rays with the earth.
These are the six greenhouse gases identified by the Intergovernmental Panel on Climate €
with some common sources, and their relative power to retain heat compared to carbon dio
the most common greenhouse.ga

X

Heat-
retaining
Greenhouse Gas capacity Common Sources

relative to

CO, (COy)

1 Fossil fuel combustion, forest clearing, cemet

(the base unit) production, etc.
Landfills, production and distribiain of natural
21 X more | gas & petroleum, fermentation from the
capacity digestive system of livestock, rice cultivation,
fossil fuel combustion, etc.

Fossil fuel combustion, fertilizers, nylon

Carbon Dioxide (Cg)

Methane (CH)

Nitrous Oxide (NO) 310X :

production, manure, etc.
Hydroflourocarbons N Refrigeration gases, aluminum smelting,
(HFCs) 140~ 11,700X semiconductor manufacturing, etc.

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

etc.
. Electrical transmissions and distribution
Sulfur Hexaflouride systens, circuit breakers, magnesium
23,900X '
(SR) production, etc.

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

[0}

Table 3: Greenhouse Gas Emissions (CO2e) for Some Commom@modities

Direct Emissions (emitted at the site of consumption)

1 gallon of regular gasoline emits 21.4pourds of CQe
1 gallon of jet fuel emits 21.1 pounds of CQ
1 gallon of diesel fuel emits 21.2pounds of C@
100 cubicfeet of natural gas emits 12.6pounds of CQ

Indirect Emissions (emitted at a site remote from the site of actual consumption)
Electricity produced by different fuels

100 kilowatthours of electricity  emits 39.8 pounds of C& (natural gas)
i i i A emits 52.7 pounds of C& (petroleum)
i A emits A70-77 pounds of CQ (depending

on thetype of coal )

Thesdigures derived primarily from EPA websites, and other sour
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Collecting, Organizing and Analyng 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, usitylk data provided by Gunnison County Electric Association

and Gunnison Electric for electricity ys&tmos 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 byhe local governments involved.

In organizing and analyzing the information, guidelines, formats and data collection forms
provided by thdnternational Council for Local Environmental Initiatives (ICLEIXies for

Climate Protection Campaign were usadapted to the local situations of Gunnison County. The
forms used can be seenAppendix Lof this report.

The data was organized to provide greenhouse gas inventory reports for four political entities in
Gunnison County: the Towns of Crested Buttd Bh. 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:

TA ACommy® report, which includes the cumul ati ve
energy uses within the political boundary of the entity, and

TA AGoveanhRuinSector r eport for that polandtPibtica | ent it
Sectodb i nyeneppobrt in each case is basically a sub
contains some different and much more specific informatifian based on actual energy
bills. This was recommended by ICLEI, on the premise that it will facilitate the local
govenment in taking a leadership role in greenhouse gas reduction for the larger community.

The ACommunityo I nventory Reports

The ACommunityo inventory r egxeectorsfgrpentogssent i nf orr
gas emitting entitiem theResidentiabnd Commercial areas of thbemmunity. ICLEI guidelines

and forms al soi alne | ¢gutthe grearchhdemfar the ibventbthe Upper

Gunnison River Watershédhas no conventional industper se so that sector was not included;
thecomponents of the fAresort and tourism industry
ACommercial 0 sector.

These are thsectorsof gr eenhouse gases for which ACommunit
using ICLEI data sheets:

1 Residential BuildingsResidential buildings are those houses, apartments, condominiums,
trailers and other structures used primarily for personal living spaces. Data was gathered for the
CO,.emissions from the consumptions#veralourcesof energy:1) electricity, 2) all non
renewable carbohased fuels (natural gas, propane, biomethane, coal), and 3) renewable
carbonbased esources (primarily fuelwood at this tim
residences. Most of the data was collected from energy suppliers.

1 Commercial Buildigs: 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 fos.€@issions from the consumption of

13



Upper Gunnison Watershed Emissions Inventory Commi ssioned by the Watershed®

electicity, nonrenewable carbebased fuels and renewable cart@sed fuels used within
the community boundary. Most of the data came from energy suppliers.

1 Transportation: The objective is to determine the quantity of emissions from transportation
fuels caoxsumed irlocal ground transportation onjyn 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. Buhe inventory presents a reasonable picture of er@ngsumed
by travel by visitors as well agsidents and visitors within the Watershed boundary.
I't should also be noted that much of the ATrans
Unincomorated Area of the Watershed arigiated by people from one &tershed community
traveling to another community, but the Colorado Department of Transportation assigns all that
mileage and the resultant emissions to the Unincorporated Area.

1 Waste: The objective is to measure the amount of methane generatedrtogegories othe

communitybés biodegradable waste deposited in tt
include metals, glass or other nbimdegradable materialk.n t he Appendi ces, AWas
further subdivided i-consbudCboedr Wast endo and ANor
9 Other SourcesAgr i cul ture and | andscaping account for
Ruminantmammalsc at t l e, from a Ahuman systemso perspec

River Watershed emit significant amounts of methane through thejedtive processes.
Fertilizers used in agriculture, gardening and $aaging are emitters of nitrogeride gases.

The fAGoverhPunbelnitc asnedct or 6 I nventory Reports

The emissions reports for the four local governments involved are, as previouslybastsdion
considerably more specific information. While tl
bul k data from ener gy ¢ o mp andPabticSacthd iangveemctioersi,e st |
are based on the analysis of widual buildings, facilitis, operationsyehicles, etcusing data

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

i nformation was col larmBublie 8ectthbo r etploe t 8Gover nment

9 Buildings and FacilitiesThis category inaldes allgovernment buildings, police and fire
department buildings, stadiunsghoolsswimming pools, parks, recreation centers, public
libraries, public hospitals|inics, parking garagesind public housing buildingkarge
energy consumers like schspairports, etc. are separated out in the reports.

9 Operations:included here areater supply systesnpumpng stations, sewage collectiand
treatment systems, street lighting systems, and any other operatigatearssinvolving
intensive technologgndbr anextensive geographic spread.

1 Vehicle Fleet TransportationTransportation information is collected by departments,
vehicle types, and specific fuel consumptions for vehicle types within departBenssions
here are broken down into noanewd#le and renewable fuels. Where possible, public trans
portation is separated out in the reports.

1 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 fanihi!.

9 Other EmissionsEmissions from fertilizers used in public facilities are the principal
emission in this category.

I't should be noted that most of the emissions daeé
included in the bulk data used ireth A Communi t yo i nventories; the AGc
thusjustpr ovi de mor e detailed and specific | ooks at
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There are also some data anomal i es, t oo, pri mar.i
governmenttravdb et ween towns accrues to the town initia
report, but accrues to the Unincorporated Area ¢

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

The Appendices

The Appendices to this inventory contain most of the raw data that was compiled for the
ACommunitydo and AGovernment and PubRepot Sector o t
userswith questions about how the figures in thbles were derived might find their answers in

the Appendices, which are |isted in the Table of
refers to information organized by the three municipalities and the Unincorporated Area of the

Wat er s h e drefersiioShe categoried of greenhouse gas emitters discussed just above in

the description of the ACommunityo and fAGover nme

Transportation, Was specific endrgy usp respdnShdedor thecetmissiore f er st «
(electricity, nonarenewable carbehased energy sources, waste, etragtd@he Appendices
featuring ADetatked Rapobesmwbt hublef ul as a pl ac

Scope of the Inventory Inclusions and Exclusions

Why was this greenhouse gasentory not completed for the whole of Gunnison County, rather
than just that part of the County (plus part of
Gunni son River Watershedo? There are sever al reeé

First, the purpose of the inventory is to infoommmunity and intecommunity 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, time 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 coealining town whose destiny has always been linked with Delta County and

the North Fork River valley of the Gunnison Basin; Marblewt the Crystal River from

Schd i el d Pass, is a r e randoe hisiby o marbke ainingtwbosen 6 wi t h ar
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.

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

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

produce massive amounts of metharsecombined total estimatedZab million tons CQ... 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 entir
Inclusion of those emissions plus the electricity used in the mines woatttuplethe

greenhouse gas emissions of the Upper Gunnison River Watershed alone.

While thisis ultimately at least partially a Gunnison County problem, it requires financial and
technological resources beyond the grasp of a local cadsluttion program. The good news in

this situation is that the West Elk Mine management is working closdhthet\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 twefald reduction in CQ. for that area, but would also
reduce the power demand on the-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 greenhousggs 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 seayice are
this makes the collection and ongoing monitoring of consumption data much easier.

Communities Inventoried 8parately

Separate reports have been prepared for only the three largest communities in the watershed.
Unincorporated communities, or communitigigh year round populations of fewer than 500
people, whether incorporated or not, were not inventoried separately, but were included in the

inventory for the AUnincorporated Area of the

settlements like Pitk, Ohio City, Castle Mountain, Dos Rios, Almont, Crested Butte South,
Riverbend, Skyland, Gothic/Rocky Mountain Biological Laboratory and lrwin.

Inclusions and Exclusions within the Inventory Area

For all of the ACommuni t ynany tgmsdfemissions waren ment 0
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 ediabed by both IPCC and ICLEI.

It is worth noting, however, that for remote areas like the Upper Gunnison River Watershed with
complex resort economiesyme of the excluded emissions are probably much more significant
than they would be for urban or magiolitan places. Gunnison County draws virtually everything
its people use from every corner of the warliod from California, coffee from Central

America, lumber from the Pacific Northwest, petroleum from the Middle East via U.S. refineries,
cement fron Utah, hardwoods from Brazil, copper from Chile, bottled water fromdFijitle of
everything from Chin& all of which implies substantial indirect emissions elsewhere.

The economy of Gunnison County is also dependent on people flying or driving valtay

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
communitybés emissions.

For future inventorietike this, it would be highly desirable to be able to include reasonably
accurate measures of those significant emissions. Buthalsadeen 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, fodsiuels 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 thilidwest.

2. Carbon dioxide emissions from the combustion afirzd gas and propane in buildingshis
includes gas used in residential, commercial, and public buildings and facilities, i.e. in homes,
businesses, schools, government buildings, and outdatinge

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 o6driving around towno.
vehicles, trgks, tourist transptation, Mounain 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 aatlegommercial
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 nethane 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 lyoundar
used to dump waste generated within the boundargthe example of indirect emissions is
the di sposal of the valleydés waste in | andfil!]l

7. Methane emissions in the agricultural sector. Ruminant animals and ammate 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 ftbm GunnisorCrested 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 locallydizsefi.

2. Carbon dioxide emissions from fuel used in ground transportation of tourists en route to and
from the UppeiGunnisonWatershed(Their travel withinthe Watershe@, however,
included in the Colorado Department of Transportation figures.)

3. Carbon dioxide emissions fromdustriatscaleharvesting, processing, manufacturing, or
transportation of construction materials such as lumber, concrete, and cement, steel, copper,
marble, ornamental rock, gypsum, insulation materials, paints and finighdsws, roofing
materials, and tropical woods.

4. Carbon dioxide emissions fromdustriatscale manufacturing @il material goods produced
outside of the UGR Watershed and imported in.

5. Carbon dioxide emissions from planting and harvesting of basic dgraybroducts
vegetables, fruits, their processiaigd packagingthat are imported into the area

6. Carbon dioxide emissions from the transportation efftligoing materials, goodsguipment
and products

7. Carbon dioxide equivalent emissions from halboarand related refrigerants and foam
blowing agentgroduced or released elsewhere

8. CO, emissionf fugitive methandrom natural gas, propane, coal mining, and power
generation industries.

9. Carbon dioxide emissions from fuel consumed in snowmobildd)illes, 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 ancaddlZi8% increase in
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emissions from the combustion of the finished fudanilarly, refinery energy, COventing,
and flaring emissions in the natural gas industry are also excluded

Using this Inventory

This greenhouse gas inventory is just the firsp $h an evolving process to significantly reduce
nornrrenewable 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 amouif 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, invohajay

public education programs and fAcarrot and stick¢c
maintain intelligent behavior from citizens.

The information presented in this inventory sholt
Communities and tividuals now need to make the basic information in the inventory more

meaningful by making it more specifiowhich generally means the collection of more

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

exanpl e, becomes more meaningful when fiemi ssions |
calcul at ed, which wi || enabl e individuals to cal
their level of energy efficiency against those standards. The nuirdese even more

meaningful when fAemi ssions per islimatalywith f oot of b

some standarsiquarefoot figures for different kinds of living spaces: sinfgenily homes,
duplexes, apartments, mobile homes, etc.

Developmentf 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 doligtttat 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 #t work on their own; there are a large number of online programs that

will walk one through the process of <calcul ati ng¢
the larger context of the data in this inventory. Paper versions of carbon footpriraiak 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.climatecriss.net/takeactiowarboncalculator/

www.carbonfootprint .com/calculator.aspx

www.nature.org/initiatives/climatechge/calculator/

Per capita figures are calculated in the community reports that fdilavthey should be used

cautiously and mostly to get a sense of how this Watershed comparegeailliper capita

figures from other places, such/Aspen(43 tonsCO,. per perso)y Boulder(19 tons CQ, per

person, or the United Statesverallaveragg27 tons CQ. per persoh In any such comparison,

however, a |ittle thought wi || i ndi cate the exte
o r a n Fmywesditedare from theAspen Greenhouse Emissions 2004 Report)
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The Upper Gunnison River Watershed

The Gunnison River is one of the principle tributaries of the Colorado Riaedtains 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 Janati, Col or ado, near the st
with Utah. The Upper Gunnison River is that part of the river basin above the canyons of the

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

vicinity of the Cityof Gunh s on, t he watershedds | argest communi

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 witidies in the adjacent Hinsdale County). Most of the Upper

Gunnison River Watershed lies in Gunnison County, but County boundaries in thé"late 19

century were drawn with almost no regard for nat
over into twoother adjacent watersheddsind 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. Fortlacroargh

di scussion of this decision, see Page 15 in the

T ] W, — —ge
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Figure 2: Upper Gunnison River Watershed Emissions Boundary
The green line siows the boundary of the Water &ed Inventory
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Inventory Results

Greenhouse gas emissions from the Upper Gunnison River Watershed totaled 512,218.tons CO
for the year 2003Nearly all of the emissions are carbon dioxide emitted to the atmosphere from
the combustin of fossil fuels, with @mal percentage coming from methane (cattle and landfill
emissions) and nitrous oxide gases (fertilizefd)e governments of the County and the three
municipalities in the study area accounted for 6,906 tong ©07.3% of the total emissions; the
remainar was generated by the people of the communitiesiedledts millions of small and

routine acts of energy use such as turning on lights or driving to the postasfiiee| as the

larger acts of heating homes and businesses

UGRW Communities Aggregate

The totalCommunityemissiondor theWatershed have been brokéown into five major
sectorsResidentiaBuildings CommerciaBuildings Transportation, Waste, and Agricultural
and Other.

Table 4. Summary of UGRW Aggregate Canmunity CO2e Emissions2005

Percent of | Tons Per

Sourcé Tons COx | yGRW Capita®
Residential Buildings
- Electricity 113,538 22.2
- Non-renewabld~ossilFuels 40,994 8.0
Total for ResidentiaBuildings 154,532 30.2 10.8
Commercial Buildings
- Electicity 90,801 17.7
- Non-renewable FossHuels 15,631 3.1
Total for Commercial Buildings 106,432 20.8 7.5
Total for all Buildings 261,024 51.0 18.3
Transportation®
- Gasoline 183,740 35.9
- Diesef 16,830 33
Total for Transportation 200,570 39.2 14.1
Waste (Landfill)
- Paper Products 21,951 4.3
- FoodWaste 3,667 0.7
- Plant Debris 2,824 0.6
- Wood Textiles, Other Fiber 2,483 0.5
Total Landfill Emissions 30,924 6.0 2.2
Agricultural and Other
- Methané 19,561 3.8
- Nitrogen Oxides (feitizers)® 139 <0.1
Total for Ag and Other 19,700 3.8 1.4
Total for UGRW 512158 1000 36.0
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TABLE NOTES: 1-lItis important to keep in mind what has, and has not, been included in
these inventory figures. The inclusions and exclustonse det ai |l ed i n the fAMethc
on pages 147.

2iThe APer Capitad figures throughout this repor
regarded as being of very limited value. As this Inventory is refined, they will be replaced with
moreug f ul f i gures. For fAResidenti al Buil dings, o f
much more meaningful. And the residents of each building would do well to use one of the online
resources for calculating tHdifmgar bomr fAdCotmpreir reti ¢
Buil dings, 0 a APer Businesso figure would be use
number would help where a APer Capitaodo figure i s

37 Only Ground Transportatiois included Ground Transportatn 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 Expreassbs, construction vehicles, and school buges.

subsequent reports will indicate, most of the transportation traffieittershed 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.

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

51 This methane is primarily generated by cows throagteric 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 afdrthsignificant.
Approximately 19,000 cows and calves results in 19,561 tons gfedfitted to the atmosphere
(Appendix D). Methane emissions also come from natural gas pipeline leaks but these are not
accounted for in this report.

61 Included arenitrous oxide emissions arising from the nitrogen in fertilizers applied in large
guantities 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 nuwobét probably be

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

Government and Public Sector Emissions

Table 5shows the total greenhouse gas emissions for the four goeets in the Upper
Gunnison River Watershédthe 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 spe@tiobmeasures: Buildings and
Facilities, Schools, Operations (water, sewer, streetlights, etc.), Government Transportation,
Public Transportation, Waste and Agricultural/Otl{&o to the next page for Table 5.)
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Table 5: Watershed Government & Public Sector Aggregate Emissions 2005

Source

Tons COye

Percentof
Govt. total

Percent of
UGRW total

Buildings & Facilities (govts. only

- Electricity

- Nonrenewable Carbehased Fuels
Buildings & Facilities Total

Public Schook'

- Electricity

- Nonrenewable Carbehased Fuels
School Total

Western State Collegé

- Electricity

- Non-renewable Carbehased Fuels
Western State College Total
Gunnison/C.B. Regional Airport

- Electricity

- Non-renewable Carbehased Fuels
Airport Total

Operations (Water, Sewer, Streetlights
- Electricity

- Non-renewableCarbonbased Fuels
Operatims Total

Buildings, Facilities, Operations Total

Government Transportation

- Gasoline

- Diesel

- Biodiesel

Total Government Transportation
Public Transportation (Mountain Ex
press School luises Collegg?

- Gasoline

- Diesel

- Biodiesel

Total Public Transportation

Total Transportation

Waste

- PaperProducts

- Food Waste

- Plant Debris

- Wood Textiles, etc.
Westen (undifferentiated)
Landfill Waste Total
Other

Total

2,969
1,784
4,753

6,569
2,648
9,217

5,795
4,803
10,598

570
1,252
1,822

6,467
125
6,592
32,982

747
765
30
1,542

397
555
49
1,001
2,543

377
166
22
10
755
1,330
51

36,906

8.0
4.8
12.8

17.8
7.2
25.0

15.7
13.0
28.7

15
3.4
4.9

17.5

0.4
17.9
89.3

4.2

2.7
6.9

3.6
0.1

100

0.9

1.8

0.4

1.3
6.5

0.3

0.2
0.5

0.3
<0.1

7.3

TABLE NOTES: 17 The schools, college and airport haeeb separated from other
govermment and public sector buildings basa they represent both special challenges and
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opportunities in emissions control; they are large consumers of energy, but they also present
excellentopportunitiedor coordinated reduction efforts.

27 A private bus company also operates public tranaport in the Watershed, but proprietary
information concerns made it reluctant to provide fuel consumption humbers for this study.

Reduction Measures
A number ofCO,e reduction efforts are already underway in the Upper Gunnison River-Water
shed, some amty-wide, others in some of the municipal governments. Here are some of those:

fTThe #AGuOrneisstoend Butte Shuffled bus system, oper a
Gunnison and Mt. Crested Butte (humbers unavailable), resulted in some automobile use
reducton during the main resort seasoMountain Express, operating between Crested Butte
and Mt. Crested Butte, reduced emissions by at least 263 tag&QD05.

1 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 £0ut of the atmosphere.

1 Recycling efforts in the valley reduced ¢@®missions by at least 5,447 tons £i@ 2005.
Substatial 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 Emissioty Community

Table 6shows 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

Total Tons of | % of Total | Per capita

. ] .
Location e IR CO,.Emissions | Emissions | Emissions

Town of

Crested Butte 1,525 107 40,%4 7.9 26.9

G 5,318 37.5 115,87 22.6 21.8

Gunnison

Town of Mt.

Crested Butte 743 5.3 47,80 9.4 64.5

Unincorporated )

Area of UGRW 6,586 465 307,47 60.1 -

UGRW Total 14,172 100 512158 100 36.1

TABLE NOTES: 17 The per capita figures are, as previously noted, toda¢ed 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 tema, but nuchof that travel is generated from within the

towns and cities of the Watershed.

24



Upper Gunnison Watened Emissions Inventory Commi ssioned by the Watershed®

Mt. Crested Butte
Community and Government

CO, Emissions Inventory 2005

25



