To:

Mountain Village Town Council

Date:

December 6, 2018

From:

Heather Knox & Kim Wheels, EcoAction Partners

RE:

Mountain Village Greenhouse Gas Inventory

EcoAction Partners mission is to track regional GHG emissions and coordinate programs that
reduce energy and waste.
In May 2018, the Town of Mountain Village contracted with EcoAction Partners to create a Mountain
Village-specific Greenhouse Gas Inventory. Working from the baseline regional San Miguel and Ouray
County GHG Inventory that EcoAction Partners manages and updates annually, EcoAction Partners
modified the calculations to focus on Mountain Village-specific data to create the results in the report.
This inventory was developed using Mountain Village governmental, business and community utility
data, as well as values for food, waste, transportation, and other emissions sources, gathered from a
variety of points for year-end 2017.
EcoAction Partners is pleased to share the following report with the Mountain Village Town Council.
Thank you for your interest in GHG emissions tracking with achieving emissions reductions as the
overarching goal. Mountain Village is a crucial and integral partner in achieving region-wide GHG
emissions reduction goals. EcoAction Partners appreciates your ongoing engagement and efforts to
create a sustainable future.

***
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EcoAction Partners is a sustainability organization, formed in 20009, focused on reducing Greenhouse Gas
(GHG) emissions in the greater San Miguel County region by promoting energy efficiency and renewable energy
projects, and tracking progress toward reduction goals. Programs are focused on energy and waste reduction, as
well as other sustainable practices. EcoAction Partners is our region’s resource for collecting, analyzing and
reporting on greenhouse gas emissions data for government jurisdictions and the region.
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Mountain Village 2017 Greenhouse Gas Inventory Report
Prepared by EcoAction Partners
for the Town of Mountain Village
DRAFT for Town Council: December 6, 2018
Overview:
In 2018, the Town of Mountain Village contracted with EcoAction Partners to create a Mountain Villagespecific Greenhouse Gas Inventory. Working from the baseline regional San Miguel and Ouray County GHG
Inventory that EcoAction Partners manages and updates annually, EcoAction Partners modified the calculations
to focus on Mountain Village specific data to create the results shown in this report.
History:
The regional GHG Inventory was initially developed by the University of Colorado at Denver with data
collection input from EcoAction Partners. It was funded through a matching grant in which Mountain Village,
Telluride, San Miguel County, Ridgway, City of Ouray and Ouray County each contributed $1000. The
calculations are in accordance with ICLEI protocol established by 2010. Since then it has been updated to align
with the subsequent “Global Protocol for Community-Scale Greenhouse Gas Emission Inventories”.
Mountain Village adopted a goal to reduce overall GHG emissions 20% by 2020, from 2005 baseline levels,
however our regional GHG and energy-use baseline began to be tracked in 2010. Thus progress toward this
goal is determined based on data from 2010 forward.
Shared regional resources:
As part of the analysis, Mountain Village desired clear understanding of how GHG emissions associated with
shared regional resources were allocated between jurisdictions. Thus, EcoAction Partners created a summary of
how these resources have been allocated in the past and coordinated a meeting of representatives from
Mountain Village, Telluride, San Miguel County, and Telluride Ski & Golf, to review and discuss allocations
for each of these resources. The agreed-upon outcome for each of these are detailed in Appendix A. The
resources discussed include:
• Regional airports
• Waste Water Treatment Plant
• Gondola
• Telluride Ski and Golf’s utilities including water use
• Festival impacts
• Transit services
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2017 Mountain Village GHG Inventory Results
Mountain Village’s total GHG emissions for 2017 were approximately 96,000 mtCO2e (metric tons of carbon
dioxide equivalent).
Equivalencies:
- 96,000 mtCO2e is equivalent to over 105,000,000 pounds of coal burned.
- 96,000 mtCO2e is also equivalent to the energy used by 10,366 average U.S. homes in one year. (MV
has 1675 residences)
- 96,000 mtCO2e is the amount of carbon that can be sequestered by just over 113,000 acres of U.S.
forests in a year.
The detailed pie chart below breaks those emissions down per category, explained further below the pie chart.
See Appendices for more detailed explanation of allocation per jurisdiction and calculation methodologies.
2017 GHG Inventory - Mountain Village (~96,000 mtCO2e)
Food Purchase
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Fuel Production
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Air Travel
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Water Treatment
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Government Energy Use – Electricity and natural gas use by Town of Mountain Village government,
including building energy use, streetlights, town plaza snowmelt, and other exterior uses. Note:
Gondola electricity use is 100% offset by SMPA Green Blocks, so Gondola electricity use does not
contribute to GHG emissions. Gondola natural gas use does contribute toward TMV GHG emissions.
Residential Buildings – electricity and natural gas use for homes, including exterior lighting, snowmelt
systems, and patio fireplaces. Renewable electricity associated with net-metered solar systems, SMPA
solar farm purchases, and Green Blocks offsets decrease the emissions associated with residential
building emissions.
Commercial Buildings– electricity and natural gas use for commercial buildings and other use, including
exterior lighting, snowmelt systems, patio fireplaces, and Mountain Village ski area operations.
Renewable electricity associated with net-metered solar systems, SMPA solar farm purchases, and
Green Blocks offsets decrease the emissions associated with commercial building emissions.
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•
•
•
•
•
•
•
•

Water Treatment – Electricity used by Town of Mountain Village for treatment and pumping of water
Gasoline Vehicles – Emissions from gasoline vehicles
Diesel Vehicles – Emissions from diesel vehicles
Air Travel – Emissions associated with airplane fuel & enplanements at Telluride Airport & Montrose
Regional Airport. (for allocations, See Appendix A)
Fuel Production – Processing emissions associated with gasoline and diesel fuel before the fuel enters
vehicles
Waste – Emissions associated with Municipal Solid Waste taken to landfill to decompose
Cement – Emissions associated with cement for Mountain Village, based on Colorado’s total economy
Food Purchase – Emissions calculated based on Mountain Village’s total population of census and
visitors

Additional Items:
These items contribute to reducing MV’s GHG emissions and thus reduced the overall total value to 96,000
mtCO2e, however they are too small to depict in the above pie chart:
• Open Space Carbon Sequestration – Mountain Village’s dedicated open space is a mixture of grasslands,
wetlands and mixed forest. All of these areas sequester carbon and thus reduce GHG emissions by a
total of approximately 0.31 mtCO2e, or 0.3% of MV’s total GHG Inventory.
• SMPA Community Solar Farm – Mountain Village’s total participation in the community solar farm is
the equivalent of 0.16 mtCO2e, or 0.2% of MV’s total GHG Inventory.
Simplified pie chart

2017 GHG Inventory - Mountain Village
Materials &
Waste
17%

Transportation
17%

Buildings
65%

The pie chart above simplifies the Mountain Village Inventory by showing 3 main categories:
1. Buildings – 65%
2. Transportation – 17%
3. Materials & Waste – 17%
Clearly, building energy consumption is the largest category of GHG emissions. The next pie chart shows just
the Building emissions portion of the above pie chart (government, residential, & commercial combined)
broken down per utility:
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2017 Mountain Village Building Emissions by Source

Natural Gas
35%
Electricity
65%

Electricity emissions are impacted by overall usage and the emissions factor, which reflects the amount of
renewable energy that is part of our overall electricity mix. This value is provided to SMPA from Tri-State
annually, and has been steadily decreasing since 2010, from 2.12 to 1.776 lb-CO2e/kWh.
Natural gas emissions are also impacted by overall usage and the emissions factor, which is determined how the
natural gas is produced. In 2010, Source Gas provided this factor at 5.4 kg-CO2e/therm. For 2017, the natural
gas emissions factor was provided by Black Hills at 5.33 kg-CO2e/therm.
Natural gas and electricity data is provided annually from the utility companies, broken down by jurisdiction.
It’s accurate data that is easy to track and analyze progress toward reduction goals. Mountain Village’s
electricity and natural gas usage have been tracked since 2010, with analysis presented annually by EcoAction
Partners to Town Council. The following graphs were presented in July of 2018:

Mountain Village Electricity Use (kWh)
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*Default Electricity Supply from Tri-State Generation & Transmission Association, Inc. - Tri-State reports that
30% of this comes from a renewable energy source.
Electricity use associated with MV’s SMPA community solar farm purchases, net-metered solar systems, and
SMPA Green Blocks offsets do not contribute to MV’s GHG emissions. Electricity emissions in the pie charts
are associated with Mountain Village’s “Default Electricity Supply from Tri-State” which is over 50,000,000
kilowatt-hours annually. Notable is that overall use has decreased since 2010, despite an increase in people,
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buildings, and overall economy. Continuing to increase renewable energy in our electricity mix and decrease
electricity use through conservation and efficiency will continue to reduce electricity-related emissions.
Mountain Village Electricity GHG emissions:
GHG emissions associated with the “Default Electricity” consumed is calculated using the Tri-State emissions
factor for each year.
2010 – 52,191,724 kWh produced 50,300 mtCO2e
2017 – 50,622,946 kWh produced 41,000 mtCO2e
Thus, since 2010, MV has seen an 18.5% reduction in emissions from electricity use.

MV Normalized Natural Gas (Therms)
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Natural gas use has been steadily increasing, when adjusted to account for varying winter temperatures. This
increase is in line with increased building and snowmelt square footage being constructed in Mountain Village.
Overall natural gas use can be reduced through efficiency and conservation measures, addressing new
construction through energy efficient building codes and existing buildings through implementing Energy
Conservation Measures, such as weatherization, increasing insulation, and improving tuning mechanical heating
systems and controls.
Mountain Village Natural Gas GHG emissions:
(In 2010, some of MV’s natural gas use was assigned by Source Gas to San Miguel County, resulting in an
inaccurate baseline for Mountain Village. Thus, 2011 data is used for baseline purposes.) It is important to
note that actual natural gas use is greatly influenced by temperature and snowfall from year to year, influencing
actual related GHG emissions. Thus, normalized natural gas use (adjusted for temperature variations) is used to
calculate GHG emissions associated with natural gas consumption:
2011 – 4,006,797 therms produced 21,600 mtCO2e
2017 – 4,573,998 therms produced 24,400 mtCO2e
Thus, an 11.5% increase in natural gas related emissions is seen comparing 2011 to 2017.
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Per Capita & Comparison Discussion:
Many questions have arisen around analyzing, tracking and comparing GHG emissions on a per population
basis. There are many factors to consider in doing so:
• Mountain Village’s GHG emissions goal of 20% reduction by 2020 is not based on per capita emissions,
but total overall emissions.
• Community GHG Inventories typically follow the GPC protocol (Global Protocol for Community-Scale
Greenhouse Gas Emissions Inventories), however calculation methodologies selected for each are based
on data available, so no two communities inventories are calculated exactly the same. Specific
benchmarks that can be identified as comparable between communities are listed in the table below, but
not all are provided in other community’s GHG Inventory reports.
• In a resort community such as Mountain Village, some emissions categories are appropriate to analyze
per capita, while others are influenced greatly by part-time residents and visitor population. Others are
somewhere in between. Thus, the most fair “per person” analysis would be to calculate these emissions
on a per category basis, not for overall total GHG emissions.
Comparisons (also refer to Local Benchmark Comparison table below):
• Mountain Village’s per capita emissions in 2017 were 68.4 mtCO2e/capita.
• Mountain Village’s emissions per population including visitors were 26.2 mtCO2e/person.
• Telluride’s emissions in 2017 were 28.6 mtCO2e/capita.
• Telluride’s emissions per population including visitors were 12.5 mtCO2e/person.
• For another perspective in comparing to Aspen, the combined Telluride & Mountain Village values are
41.5 mtCO2e/capita & 17.2 mtCO2e/person.
Aside from Telluride, Aspen is likely the most comparable town to Mountain Village that has recently
completed a GHG Inventory. While Aspen’s report did not show any of the comparable benchmarks to the
“Local Benchmark Comparison” table below, a few noteworthy comparable aspects to this Mountain Village
GHG Inventory are listed here:
• The City of Aspen’s 2014 GHG Inventory reports total emissions of 394,341 mtCO2e.
• Aspen’s population within Emissions Inventory Boundary was 8,427 residents, so on a per capita
analysis, the City’s emissions are 46.8 mtCO2e/capita
• Aspen’s electricity is provided by Aspen Electric, which sourced 75% renewable electricity in 2014 (it
has since increased to 100%), and Holy Cross Electric, which reports 25% of its electricity is from
renewable sources. The resulting joint electric profile is 70% renewable energy.
• 100% of ski area emissions associated with electricity and natural gas used to run lifts and facilities on
Aspen Mountain, Aspen Highlands, and Buttermilk ski areas are included in the Aspen GHG Inventory
• 100% of Aspen airport emissions are included in the Aspen GHG Inventory. Aspen’s airport emissions
have increased 15% since first reported in 2004.
• Aspen’s report uses a more detailed commuter analysis than the MV GHG Inventory and assigns 50% of
total vehicle miles traveled of commuter trips to Aspen.
• Aspen’s GHG Inventory does not include emissions associated with food consumption, fuel production,
or cement use.
• Aspen’s long- term reduction targets are 30% below 2004 levels by the year 2020 and 80% below those
levels by 2050.
The pie chart below depicts sources of Aspen’s GHG emissions as tracked in the City’s inventory. By
comparing it to Mountain Village’s pie chart, the differences in emissions tracked are evident.
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For  calendar  year  2014,  the  Aspen  community’s  largest  single  source  of greenhouse gas emissions was
the use of electricity, natural gas and propane
in residential buildings (Figure 6). With
residential energy accounting for 31% of CO2e
emissions, followed by commercial energy at
25%,  the  community’s  consumption  of  energy  
in buildings altogether accounted for 56% of
GHG emissions resulting from both sources
and activities in the EIB. Following the building
sector, on-road vehicles including cars, trucks,
buses and motorcycles accounted for 19% of
the GHGs attributable to the Aspen
community in 2014. Community-attributable
emissions from the Aspen/Pitkin Country
Airport made up 15% of 2014 communitywide GHG emissions, while those originating
from sources and activities at the Pitkin
County Landfill were responsible for 9% of the
Figure 6. Percent of Aspen's GHG emissions by sector, 2014
total. Emissions related to wastewater
*Sourced from 2014 ASPEN COMMUNITY- WIDE GREENHOUSE GAS (GHG) INVENTORY
treatment at the Aspen Consolidated Sanitation District represented less than 1% of the communitywide total  (only  0.01%)  and  are  therefore  considered  “de-miminis”,  and  not  represented in many of
Recommendations
forand
GHG
Emissions
reductions:
the Inventory charts
graphs
(when included,
their scale is too insignificant to appear).
It is recommended that Mountain Village review the current adopted goal for 2020 and consider establishing
new future targets for GHG emissions. In order to create an accomplishable action plan, it is recommended that
MV consider targets per category, in addition to overall total emissions targets. Utilize the benchmark factors
per emissions source in the table below as a reference for adopting targets and tracking emissions reductions.
The Regional Sustainability Action Plan (STRATEGY) developed in 2010 by the Sneffels Energy Board is a
comprehensive document for San Miguel and Ouray Counties, and all of the jurisdictions within. The
STRATEGY is a guide to multi-jurisdictional energy action planning providing a framework to facilitate
streamlined, inter-entity collaboration in our region’s efforts to effectively manage energy resources, reduce
energy costs and meet energy, water, waste and transportation fuel reduction goals. Within it is an extensive list
of region-wide and jurisdiction-specific actions for reducing GHG emissions and achieving region-wide
sustainability goals. Mountain Village was represented throughout the development of this document by Bob
Delves and Deanna Drew. It is available at http://www.ecoactionpartners.org/sustainability-action-plan
Recent discussions
with MV staff and Green Team, resulted in the following list
ofC.ideas
for MV to reduce
Photo 6.  Residential  energy  was  the  largest  single  source  of  Aspen’s  2014  GHG  emissions.
Photo:
Menges
emissions. A comprehensive plan would also address Transportation, Food, Waste & Consumption areas of the
15
GHG Inventory.
Maximize partnership possibilities with other organizations
Renewable Electricity
• Collaborate with SMPA toward increasing local renewable electricity
• Support new Community Solar Farm development & include as an option for REMP
• Promote SMPA Green Blocks & efficiency programs along with MV Incentives
Community Programs to address existing homes & buildings
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•

Continue MV program development & implementation
o Farm-to-Community Program
o Composting Incentive Program
o Incentivize smart controls for snowmelt systems and electric heat tape
o Incentivize on-site renewable energy systems
o Consider an incentive program for larger housing units / hotels to install smart energy controls

•

Continued participation in EcoAction Partners’ regional programs:
o Green Lights
o SMPA IQ Weatherization
o Green Business Certification Program for Lodging, Restaurants, Retail, & other businesses
o Green Property Manager Program to address part-time / unoccupied homes
o Community Composting

Franchise fees for electricity & natural gas
• Develop new agreements with utilities & use funds for GHG-reduction projects & programs
Building Energy Code Adoption:
• 2018 IECC with amendments that progress energy efficiency
• Reconsider size categories & HERS scores
• Scale toward Net Zero home as size increases
• Require house electricity offset of 100%, through Green Blocks, on-site renewable energy, or other
equivalent
• Consider adding natural gas offset requirement, through Green Blocks, RECs or equivalent
• Incentivize small homes < 3000 SF & net-zero, passive home construction through financial or
expedited process
• Require solar panels or solar-ready provisions on all new construction
• Require smart energy control systems on new lodging units and larger residences
Renewable Energy Mitigation Program (REMP):
• Eliminate or reduce free 1000 SF of snowmelt allowed
• Address outdoor fireplaces and infrared heaters
• Continue double-incentive for on-site renewable energy mitigation
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Local Benchmark Comparison:
San Miguel
County, CO
(2017)

Telluride,
CO (2017)

Town of
Mountain
Village, CO
(2017)

Aspen, CO
(2014)

Mountain
Village &
Telluride
(2017)

244,000

67,500

96,000

394,391

163,500

894

728

1268

Avg. Res. Natural
gas use

110

73

197

therms/hh/mo

Electricity
(kWh/sf/yr)

4.70

5.19

5.23

KWh/sf/yr

Natural
Gas/sq.ft/yr

0.28

0.30

0.36

therms/sf/yr

227

335

343

Kbtu/ft²/year

17.0

27.0

28.0

VMT/person/day

Water

189

168

266

gallons/person/day

Wastewater

118

73

184

gallons/person/day

Municipal Solid
Waste

6.8

10.0

18.1

lb/person/day

30.2

28.6

68.4

17.2

12.5

26.2

Description of
Benchmark
Total GHG
Emissions
Avg. Res. electricity
use

Avg. Comm/ Ind./
Pub. Buildings
Energy use
intensity
Vehicle Miles per
person per day

GHG Emissions
per capita
GHG Emissions
per capita +
visitors

P.O. Box 1625, Telluride, CO 81435
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Units of
measurement

Notes

mtCO2e
kWh/hh/mo

46.8

*incl
snowmelt
systems

*incl
snowmelt
systems

*per census
population
*not including
snowmaking
*per census
population
*per census
population

41.5

MtCO2e/person/year

*per census
population

17.2

MtCO2e/person/year

*per capita
incl Visitors

970-728-1340

Mountain Village GHG Inventory
Appendix A
San Miguel County Shared Resources Notes
SMC Shared Resources Meeting for GHG Inventories
Wednesday July 11, 10-12 at WPL Telluride Room
(Note this document was updated after the meeting with outcomes & findings)
The aim of this meeting is to reach consensus as to how the GHG emissions associated with each shared
resource will be assigned between the Telluride & Mountain Village GHG Inventories. Allocations for
Telluride’s inventories from 2010-2017 are explained below, along with associated Mountain Village analyses.
The SMC inventory includes all jurisdictions (including Telluride & MV) and thus is inclusive of these
resources.
Allocation methodologies to consider for each resource:
• Location of utility meters determines how electricity and natural gas values are provided by SMPA
and Black Hills Energy
• % of county population
• Is data available to parse resources between communities?
• Allocation of tourist impact to Telluride & Mountain Village versus rest of SMC or greater region?
Regionally Shared Resources
Wastewater Treatment Plant – Telluride & MV & SMC subdivisions
MV: 15% ownership, $30,000 toward solar PV system, 35% of use
Towns working toward Regional Sewer District (~5 years?)
• Electricity & natural gas: 100% to Telluride
• Biogas emissions (nitrogen & methane) from all 10,000+ visitors: 100% assigned to Telluride
• Could allocate all of the above based on % of use. Group agreed to continue allocation to Telluride
*WasteWater analysis charts (no impact to GHG Inventory emissions)
35% assigned to MV, 65% assigned to Telluride.
(For improved Telluride analysis – breakout of SMC subdivision population needed)
*Food GHG emissions are calculated using WWTP population accounting
35% assigned to MV
65% assigned to Telluride, minus SMC subdivision population of 1035
Gondola – eliminates vehicle traffic between MV & Telluride
100% of electricity & offset assigned to MV.
Natural gas & diesel use allocated to MV.
• TMVOA (through TMV electricity bills) purchases Green Blocks to offset electricity use by 100% (in
2017 offset was over by 30,000 kWh & adjusted by TMVOA for 2018 onward), so electricity use does
not show up in GHG pie.
Telluride Ski & Golf – operations in MV, Telluride, & County land
P.O. Box 1625, Telluride, CO 81435
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electricity & natural gas allocated per meter location
(provided this way by SMPA & Black Hills Energy for all regional utility use)
• TSG operations include:
o Office space & Businesses in MV core
o The Peaks & other lodging
o On-mountain operations
o Conference Center
o Telluride - Base of Gondola & Lift 7 operations
• Could ask for TSG assistance in separating utility bills based on location of service, to reassign
emissions accordingly
Regional airports – serve region
• Telluride airport: 100% allocated to SMC, divided 50/50 between Telluride & MV
• 65% of Montrose airport to San Miguel County – group agreed to split 50/50 between Telluride & MV
Vehicle Transportation – data provided per county
Emissions assigned as % population of SMC
• Vehicle registration data & CDOT studies are basis for current Inventory
• Transit Services (some shared among jurisdictions)
• Traffic count data for Telluride & MV would provide better data specific to community driving, but
wouldn’t account for distance of travel to each town
Telluride Festivals – all 3 governments resources utilized
Electricity & water use tied to Telluride Town Park
• Located in Telluride Town Park
• Gondola used
• Camping in outlying areas, with school bus transportation
• People travel to region for festivals
• Benefits all businesses
Mountain Village Sunset Series – MV resources
• Located in Mountain Village
• Gondola used
• Regional benefit
Others – serve region, allocated by location
• Wilkinson Public Library - Telluride
• Telluride Medical Center – Telluride
• Telluride School District – Telluride
• Telluride Mountain School - SMC
Data Gaps
Trash & Recycling –
• Bruin provides data per jurisdiction. Has not provided for 2017. Telluride fined Bruin for lack of 2016
& 2017 data. Bruin data is only part of the waste picture.
P.O. Box 1625, Telluride, CO 81435
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•
•

Waste Management – Private company, data not available. Could be requested through jurisdiction
contracts, similar to MV’s contract with Waste Management.
2017 Regional & SMC Inventories – data from EcoAction Partner’s Regional Waste Diversion Study.
2015 data trash & recycling per jurisdiction

Transportation –
• Region 10 study data not applicable. It focuses on gaps in transit services.
• CDOT data tracks highway travel only, not all roads.
• Registered vehicles in counties relies upon average CO annual mileage.
• Off-Road vehicle use is increasing, but not accounted for.
Affordable Housing –
• Regional impacts on transit studies & transportation emissions
• GHG calculation could be done to compare impacts of reducing commute mileage for local employees
Food • Population-based calculation, including visitors. Telluride is based on 65% of WWTP, minus estimated
SMC subdivision population served by WWTP (~1035). Mountain Village would be 35% of WWTP
population.
• A food study would be helpful for more accurate food emissions & tracking reduction associated with
farmers markets & programs.
Propane data –
• Estimate from 2010
• Private companies, updated data not currently available

P.O. Box 1625, Telluride, CO 81435
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Mountain Village GHG Inventory
Appendix B
Bases for GHG Inventory Calculations
Carbon Emissions Footprint Calculator for Cities ™
Copyright (c) 2011, Regents of the University of Colorado.
The workbook is provided to facilitate future updates to Ouray and San Miguel's Greenhouse Gas (GHG)
Emissions Inventory. This inventory was completed for 2010 based on ICLEI/WRI protocols and the DemandCentered Hybrid Life Cycle Analysis methodology (Ramaswami et al., 2008 - see Resource 3). EcoAction
Partners uses the workbook to update our regional GHG Emissions Inventory annually.
General data:
Census Population – obtained annually from the Colorado DOLA website
Visitor Population
– SMC visitor values are calculated using the Telluride & Mountain Village Wastewater Treatment Plant
BOD data.
– Ouray County visitor estimates are obtained from the visitor centers in Ridgway & Ouray
# of Households, SF of commercial & residential buildings – these values are not used in overall GHG
emissions calculations, but are collected for other benchmarking purposes. The Ouray County & San Miguel
County Assessors offices provide this data.
Energy (blue):
Residential & Commercial Building Energy Use:
Electricity
– SMPA provides data annually per community for residential, commercial & irrigation (provided in 1st
quarter for previous year). Data is categorized as non-renewable sales, Green Blocks sales, SMPA
community solar farm production, & net-metered system production.
– Tri-State emissions factor - provided to SMPA annually based on Tri-State’s total mix of electricity
sources (provided late in year for the previous year, thus GHG Inventory value is a year behind when
presented to governments, but gets updated during the following year.)
Natural Gas
- Black Hills Energy Corporation (previously SourceGas) provides data annually – per community for
residential, commercial & irrigation (provided in 1st quarter for previous year).
- Emissions factor – In 2010, Source Gas provided this factor and in 2017, Black Hills Energy
Corporation provided the BHE value. Inventories from this transition onward utilize this Black Hills
emissions factor.
Propane
- based on initial 2010 estimate from regional propane companies, who are not obligated to release
information and have not provided data since.
- Emissions factor – LGOP default factor from 2010
P.O. Box 1625, Telluride, CO 81435
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Government Energy Use:
Government electricity & natural gas use – provided annually by governments: utility bill data, Green Blocks
purchases, renewable system production, REC purchases
Water / Wastewater Treatment Electricity & Natural Gas - provided annually by governments from utility bills
Transit (red):
Vehicle Transportation:
Transportation tail-pipe emissions are calculated using total Vehicle Miles Traveled (VMT), which is derived
using two different methods - vehicle registration and average daily traffic. VMT is divided by average regional
vehicle fleet fuel economy to calculate fuel consumption, which is used to determine GHG emissions from
surface transportation. The Colorado Department of Public Health and Environment (CDPHE) conducts onroad vehicle surveys to characterize the Colorado vehicle mix (95% gasoline, 5% diesel).
Vehicle Registration Method:
- # Vehicles registered in San Miguel & Ouray Counties updated annually
- Vehicle Miles Travelled (VMT) estimate per vehicle / year, per EPA – 12,000
Average Daily Traffic Method:
- Average Daily traffic counts of Vehicle Miles Travelled (VMT) per county per Colorado Department of
Transportation (CDOT) studies (2009), based on 342 working days/year
Gasoline (95% per CDPHE)
- 20.1 average MPG per CDPHE (2010)
Diesel (5% per CDPHE)
- 6.3 average MPG per CDPHE (2010)
Airline Transport:
- Annual aircraft fuel (jet fuel and aviation gasoline) used is provided annually from the Telluride Airport
and the Montrose Regional Airport (65% of passengers travel to OC & SMC).
- Emissions factors used are from the Department of Energy (DOE).
- Total number of enplanements (passengers) is also tracked to obtain emissions/person.
Emissions values for all fuels are sourced from The Carbon Registry, local government protocol, September
2008.
Materials and embodied energy (transboundary reporting):
This section will count all the GHG emissions associated with producing and transporting key materials to OC
& SMC, including food, cement, and fuel. Just like electricity, these materials are produced outside the
boundaries of the community but are essential to community life. WRI and ICLEI are continuously updating
their guidelines on how to include these trans-boundary emissions, termed "Scope 3 Emissions."
P.O. Box 1625, Telluride, CO 81435
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Food:
This calculation was originally based on 2005 BLS Economic Census data for 2009$ for average annual
household dollars spent on food. Recently, due to the relatively large percentage of households in the region
that are not fully occupied year-round, and the annual influx of visitors that contribute to our regional food
carbon footprint, all GHG Inventories (2010-2016) were converted in 2017 to use the average food carbon
footprint for annual mtCO2e/person found in industry studies published online. This carbon footprint value is
used with the regional visitor data (vs census) to calculate our annual food-related emissions.
Waste & Recycling: calculated using EPA WARM methodology
- We have 2 main waste haulers for the region.
- Bruin provides annually updated data for volumes of waste and recycling collected throughout the
region.
- Waste Management provided total data in 2010 for collection in Montrose, Delta, San Miguel & Ouray
Counties, but has not provided updated data since.
- The Sneffels Waste Diversion Planning Project was completed in December 2016 by EcoAction
Partners. It includes an analysis of total volume of waste and recycling. This is the most accurate
regional information currently available. Thus OC & SMC total waste data is based on this study.
- Values from the study are used with WARM* emissions data to calculate annual waste & recycling
emissions.
*Waste Reduction Model (WARM) was created by the U.S. Environmental Protection Agency (EPA) to
help solid waste planners and organizations estimate greenhouse gas (GHG) emission reductions from
several different waste management practices.
Cement:
- Total cement consumed in Colorado in 2007 is multiplied by % of state census population located in OC
& SMC.
Fuel Production:
- The fuel production emissions factor represents emissions from the production and shipping of fuels.
Also known as Wells-to-Pumps, W2P, or WTP Emissions
- The emissions factor for Gasoline, Diesel, & Jet Fuel is multiplied by the total gallons of each fuel used
in the region to obtain overall annual emissions.
- WTP Emissions values for all fuels are sourced from the 2017 GREET WTP analysis.
Water & Wastewater Treatment Emissions:
Regional governments provide annual gallons of water treated at each plant. These values are utilized with
annual census & visitor data, using ICLEI Protocol for Fugitive Emissions from Wastewater equations (10.2,
10.8 and 10.10)* to calculate annual emissions associated with water and wastewater treatment.
*See ICLEI Local Government Operations Protocol v 1.0 for more information
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Mountain Village Farm-to-Community Program 2018 – Greenhouse Gas Emissions Impact
By: Kim Wheels
EcoAction Partners, Energy Specialist
For: Michelle Haynes
Mountain Village, Planning and Building Director
Final Report: December 6, 2018
Overview:
Mountain Village implemented a “Farm-to-Community” Program for income limited residents during
the summer of 2018. Forty shares of food were provided by local food sources and picked up weekly.
This 14-week program successfully provided over 4500 pounds of fresh local food to residents, while
reducing the food-related carbon footprint for each person. Mountain Village staff requested a
calculation to estimate the greenhouse gas emission impact of the program. Reduced grocery store trips
to Montrose and Telluride, emissions of the food delivery vehicles for each business and reduced
emissions associated with residents eating local food are estimated here.
Results:
60 people in Mountain Village were served each week, which is 4% of the census population.
By eating local food direct from producers versus food that has gone through the typical wholesale and
retail process, these residents saved at least 1.5 metric tons of carbon dioxide equivalent (mt-CO2e) of
GHG emissions, which is approximately 2% of Mountain Village’s total food emissions (7000 mtCO2e). In addition, an estimated 6.3 mt-CO2e emissions was saved due to fewer grocery store trips,
which is 0.11% of Mountain Village’s emissions from total gasoline-related transportation (6000 mtCO2e). The transportation-related emissions impact of the local food providers driving from Norwood
& Mancos each week was approximately 1.8 mt-CO2e. The net total GHG emissions impact from the
program is estimated to be a reduction of 6 mt-CO2e in GHG emissions, out of Mountain Village’s
total 2017 GHG emissions of 96,000 mt-CO2e.
6 mt-CO2e is equivalent to burning 6,565 pounds of coal.
Calculation values:
– Program served 38 program households, but 40 shares were distributed per week. Thus 40
households was used for the calculation.
– Program served 57 people in registered households, so based on average of 1.5 people per
household and 40 shares, ~60 people were served weekly.
–

Assumed each household made fewer trips to Montrose, Telluride & Mountain Village grocery
stores throughout the program. Responses from those who filled out pre-program survey were
extracted for all participants. A conservative estimate was used of a reduction by 50% in
grocery store trips during 14 weeks (post-program survey did not collect data on grocery trips).
Total estimated reduction in Vehicle Miles Travelled (VMT) was over 10,600.
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–
–
–
–
–

Vehicle mpg for all participant households was estimated at average Colorado vehicle mpg
from CDPHE (20.1 mpg).
Program providers drove once per week each from Norwood and Mancos to Mountain Village
to deliver food shares. Total Vehicle Miles Travelled (VMT) to supply food was 3180.
Vehicle mpg for Mountain Roots in Mancos was not available by time of this report, so it was
estimated at average Colorado vehicle mpg from CDPHE (20.1 mpg). Vehicle mpg for the
Norwood Food Hub was provided at 25 mpg.
Tail-pipe & Well-to-pump emissions were associated with transportation gasoline.
The food carbon footprint per person for our region is based on a study done for Denver
residents, that calculated an average food footprint per person of 1.85 mtCO2e/year (based on a
2015 study: https://onlinelibrary.wiley.com/doi/abs/10.1111/jiec.12174).
This can be reduced by 5% annually from purchasing local food (based on a 2008 study:
https://pubs.acs.org/doi/abs/10.1021/es702969f).
Since the program ran 14 weeks, this is 27% of the year, or an impact of 1.35% of the average
person’s food carbon footprint.

Unaccounted for benefits
– Participant health: lost weight, healthier food choices
– VCA donations collected to pay for left-over food boxes
– Potential productivity time of participants – time not spent driving & shopping
– Economic support to local small businesses
– Enhanced market presence for locally grown and diversity of locally grown food
– Food equality to a demographic that could not otherwise afford a local and organic food share
– Benefits to environment from conscientious environmentally-friendly farming methods and
reduced waste
– GHG emissions savings from participants eating fresh local food, compared to typical processed
food they might otherwise have selected from grocery store
Unknown variables
– Unknown how many grocery store trips are typically made in conjunction with other errands,
and thus may or may not have reduced driving for some households.
– Survey data was not specific as to how many trips to which stores for each household, so this
level of detail was estimated.
– Potential impact of participants shifting food habits to consistently purchase local healthy
organic food throughout the year is unknown.
– It’s very likely the GHG impact of purchasing local food is higher in Mountain Village than in a
typical US city, due to the greater distance of commercial food transportation, however a more
accurate value for our remote location is not currently available.
Recommendations will be provided to Mountain Village staff to modify the pre and post program
surveys for 2019 in order to collect more complete data sets to improve upon this calculation next year.

P.O. Box 1625, Telluride, CO 81435

307

www.ecoactionpartners.org

970-728-1340

10/19/2018
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What's your gender?
47 out of 47 people answered this question

1

Female

25 / 53%

2

Male

19 / 40%

3

I prefer not to say

2 / 4%

4

Other

1 / 2%

What is your age?
47 out of 47 people answered this question

1

18 to 24

11 / 23%

2

40 to 44

9 / 19%

3

55 or older

7 / 15%

4

25 to 29

6 / 13%

5

45 to 49

6 / 13%

6

30 to 34

5 / 11%

7

35 to 39

2 / 4%

8

I prefer not to answer

1 / 2%

9

50 to 54

0 / 0%

What is your ethnicity?
47 out of 47 people answered this question

38 / 81%

1

White

2

Hispanic, Latino, or Spanish Origin

4 / 9%

3

I prefer not to answer

4 / 9%

4

East Asian

1 / 2%

5

A different ethnicity or origin

0 / 0%

6

American Indian

0 / 0%

7

Black or African-American

0 / 0%

8

Caribbean

0 / 0%

9

Middle Eastern

0 / 0%

10

Native Hawaiian

0 / 0%

11

North African

0 / 0%

12

Other Pacific Islander

0 / 0%

13

South Asian

0 / 0%

What is your marital status?
47 out of 47 people answered this question

1

Single (never married)

25 / 53%

2

Married

12 / 26%

3

Divorced

4

I prefer not to answer

3 / 6%
1 / 2%

6 / 13%

5

Living with partner

6

Separated

0 / 0%

7

Widowed

0 / 0%

How many people, including yourself, live in your household?
47 out of 47 people answered this question

cC
C
ccccccc
1.77 Average rating
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1

c

27 / 57%

2

cc

11 / 23%

3

ccc

4

cccc

2 / 4%

5

ccccc

1 / 2%

6

cccccc

1 / 2%

5 / 11%

Please verify that your household income does not exceed the income listed, and the number of household members
combined below.
47 out of 47 people answered this question

cC
C
ccccccc
1.64 Average rating

30 / 64%

1

c

2

cc

9 / 19%

3

ccc

5 / 11%

4

cccc

2 / 4%

5

cccccc

1 / 2%

How many times a month do you shop for food items/groceries?
47 out of 47 people answered this question

1

Greater than Three

20 / 43%

2

Three

13 / 28%

3

Two

12 / 26%

4

One

2 / 4%

5

Less than one

0 / 0%

Please Select towns/cities you go for food items/groceries
47 out of 47 people answered this question

1

Telluride

40 / 85%

2

Montrose

39 / 83%

3

Mountain Village

31 / 66%

4

Cortez

5

Other

6 / 13%
1 / 2%

Do you currently possess a vehicle?
47 out of 47 people answered this question

1

Yes

2

No

39 / 83%
8 / 17%

Which form of transport do you use to shop for food?
47 out of 47 people answered this question

1

2

3

4

5

6

Car

28 / 60%

Walking

13 / 28%

Bus

4 / 9%

Bike

1 / 2%

Motorcycle

1 / 2%

Rideshare (e.g. Taxi, dial-a-ride, carpool)

0 / 0%

How often do you visit the local food bank?
47 out of 47 people answered this question
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38 / 81%

1

Never

2

Once a month

4 / 9%

3

Other

3 / 6%

4

Twice a month

2 / 4%

How often do you cook in your home for yourself and your family?
47 out of 47 people answered this question

1

8-14 meals a week

36 / 77%

2

1-7 meals a week

10 / 21%

3

Other

1 / 2%

How often do you include fresh vegetables in your family’s weekly meals?
47 out of 47 people answered this question

1

Always or regularly

32 / 68%

2

Sometimes

14 / 30%

3

Never

1 / 2%

Do you find items like fresh fruits or vegetables cost prohibitive in the markets that you shop?
47 out of 47 people answered this question

1

Yes

2

No

40 / 85%
7 / 15%

How do you currently store perishable or temperature sensitive food items in your home? Please select all that apply:
47 out of 47 people answered this question

47 / 100%

1

Refrigerator

2

Freezer

3

Other

2 / 4%

4

Cellar

1 / 2%

5

I avoid purchasing items that have expiration dates

0 / 0%

30 / 64%

The Town of Mountain Village will offer local farm share food boxes (food box) that have a mix of perishable and nonperishable food items, which PERISHABLE items would you like to see in the food box?
Perishable foods are those likely to spoil, decay or become unsafe to consume if not kept refrigerated at 40 F° (4.4
°C) or below or frozen at 0 F° (-17.8 °C) or below. Examples of foods that must be kept refrigerated for safety include
meat, poultry, fish, dairy products, and all cooked leftovers.
These items are produced by farmers in the region. Please check as many as you would like to see in your food box:
47 out of 47 people answered this question

310

47 / 100%

1

Leafy greens: lettuce, spinach, arugula, kale, chard, collard greens

2

Roots: carrots, beets, turnips, radishes, potatoes, onions, garlic

44 / 94%

3

Broccoli

41 / 87%

4

Cucumbers

41 / 87%

5

Cherries

40 / 85%

6

Herbs (cilantro, basil, sage, parsley, dill, thyme, tarragon, etc)

40 / 85%

7

Peaches

40 / 85%

8

Peppers

40 / 85%

9

Apples

38 / 81%

10

Tomatoes

37 / 79%

11

Zucchini

35 / 74%

12

Caulflower

34 / 72%

13

Pears

34 / 72%

14

Green Beans

31 / 66%
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●●●

Other

80 / 170%

Local farmers and ranchers may also be able to provide the following list of PERISHABLE ITEMS in your food box.
Please check which items you would like to receive in your food box. Please Check as many as you like:
47 out of 47 people answered this question

1

Eggs

43
4 / 91%

2

Cheese

39 / 83%

3

Bread

36 / 77%

4

Milk

33 / 70%

5

Ground Beef

32 / 68%

6

Ground Pork

24 / 51%

Which NON-PERISHABLE items would you like to see in the food box? These items are produced by farmers in the
region. Please check which items you would like to receive in your food box. Please check as many as you like:
Nonperishable food items are typically commercial foods that have long shelf lives. They do not spoil or go bad
unless the package is opened or punctured.. For example: soups and stews, boxed foods such as pasta, cereals,
crackers, granola bars, and rice all qualify as perishable.
47 out of 47 people answered this question

1

Dry Beans

30 / 64%

2

Flour

23 / 49%

3

Cornmeal

20 / 43%

Which top five vegetables would you use in meals at home?
47 out of 47 people answered this question

1

Leafy greens: lettuce, spinach, arugula, kale, chard, collard greens

42 / 89%

2

Roots: carrots, beets, turnips, radishes, potatoes, onions, garlic

38 / 81%

3

Broccoli

34 / 72%

4

Peppers

32 / 68%

5

Tomatoes

31 / 66%

6

Cucumbers

21 / 45%

7

Zucchini

21 / 45%

8

Caulflower

18 / 38%

9

Green Beans

18 / 38%

10

Cabbage

12 / 26%

11

Eggplant

5 / 11%

Are you:
47 out of 47 people answered this question

1

None of the Above

36 / 77%
7 / 15%

2

Vegetarian

3

Pescatarian

2 / 4%

4

Vegan

2 / 4%

If Wednesday's from 11 a.m. to 4 p.m. at 'Market On The Plaza' (Village Center/Heritage Plaza) is not a good pick-up
location, where would be your ideal location to pick up your food box?
47 out of 47 people answered this question

1

Village Court Apartments

24 / 51%

2

Meadows Park (Adjacent to Meadows Parking Lot)

10 / 21%

3

Other

3 / 6%

4

Telluride Food Bank

3 / 6%

If Wednesday is not a good pick-up day, what is the best day for you to pick up a food box?
47 out of 47 people answered this question
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1

Sunday

11 / 23%

2

Monday

10 / 21%

3

Thursday

10 / 21%

4

Saturday

6 / 13%

5

Tuesday

6 / 13%

6

Friday

4 / 9%

What is the best time for you to pick-up if not Wednesday's between 11 a.m. to 4 p.m. is not ideal?
47 out of 47 people answered this question

1

Evening (4 p.m. to 7 p.m.)

19 / 40%

2

Morning (9 a.m. to 12 a.m.)

11 / 23%

3

Afternoon (1 p.m. to 5 p.m.)

8 / 17%

4

Lunch (11 a.m. to 2 p.m.)

7 / 15%

5

Other

1 / 2%

How often would you like to receive food boxes?
47 out of 47 people answered this question

1

Once a week

29 / 62%

2

Twice a month

13 / 28%

3

Other

2 / 4%

4

Once a month

1 / 2%

Based on your above response, please choose which type of food box you would prefer from the list below.
47 out of 47 people answered this question

1

A medium box with 4- different fruits and/or vegetables and fruits as available, a dozen eggs, a loaf of bread, no
meat but a choice of flour, cornmeal or dry beans.

20 / 43%

2

A medium box of 5-7 vegetables and fruit as available (average of 10 lbs).

11 / 23%

3

I do not have a preference.

9 / 19%

4

A medium box with 4 to 5 different vegetables and/or fruit as available.

5 / 11%

5

Other

2 / 4%

Are you interested in an educational component to this program for example (check all that may apply)?
47 out of 47 people answered this question

1

Recipes to help guide preparation of the food items

31 / 66%

2

Print materials about the local farms

25 / 53%

3

Cooking classes

14 / 30%

4

Other

3 / 6%

Are you able to pay a nominal program fee? The value of the weekly food share box is $35/per week.
47 out of 47 people answered this question

312

1

I can contribute up to $10 per week

14 / 30%

2

I can contribute up to $5 per week

13 / 28%

3

I can contribute up to $15 per week

12 / 26%

4

I cannot contribute money to the program

5

Other

5 / 11%
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What's your gender?
19 out of 19 people answered this question

1

Female

2

Male

3

I prefer not to say

10 / 53%

8 / 42%
1 / 5%

What is your age?
19 out of 19 people answered this question

1

40 to 44

4 / 21%

2

35 to 39

3 / 16%

3

45 to 49

3 / 16%

4

55 or older

3 / 16%

5

25 to 29

2 / 11%

6

30 to 34

2 / 11%

7

18 to 24

1 / 5%

8

I prefer not to answer

1 / 5%

9

50 to 54

0 / 0%

What is your ethnicity?
19 out of 19 people answered this question

13 / 68%

1

White

2

I prefer not to answer

3

Caribbean

1 / 5%

4

Hispanic, Latino, or Spanish Origin

1 / 5%

5

Native Hawaiian

1 / 5%

6

South Asian

1 / 5%
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7

A different ethnicity or origin

0 / 0%

8

American Indian

0 / 0%

9

Black or African-American

0 / 0%

10

East Asian

0 / 0%

11

Middle Eastern

0 / 0%

12

North African

0 / 0%

13

Other Pacific Islander

0 / 0%

What is your marital status?
19 out of 19 people answered this question

1

Single (never married)

8 / 42%

2

Divorced

6 / 32%

3

Living with partner

2 / 11%

4

Married

2 / 11%

5

I prefer not to answer

1 / 5%

6

Separated

0 / 0%

7

Widowed

0 / 0%

How many people, including yourself, live in your household?
19 out of 19 people answered this question

cC
ccccccc
C
1.74 Average rating

12 / 63%

1

c

2

ccc

3

cc

1 / 5%

4

cccc

1 / 5%
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What percentage of the farm share did you use each week?
19 out of 19 people answered this question

Average: 8.58

0

1

2

3

0%

4

5

6

7

50%

8

9

10
100%

9

6 / 32%

10

6 / 32%

8

3 / 16%

7

2 / 11%

5

1 / 5%

6

1 / 5%

If you didn't use food, what was the reason?
19 out of 19 people answered this question

1

I used it all!

7 / 37%

2

Too much food, could not eat it all.

6 / 32%

3

Other

5 / 26%

4

Did not like food provided.

1 / 5%

5

Did not know how to prepare.

0 / 0%

Would you be interested in pre-purchasing additional food items?
19 out of 19 people answered this question

1

Yes

2

No

15 / 79%
4 / 21%

What types of additional food items would you be interested in purchasing?
18 out of 19 people answered this question
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1

2

3

4

5

6

7

8

General report - Food to Community Program End of Season Survey

Eggs

13 / 72%

Herbs

11 / 61%

Fruit

10 / 56%

Dairy Products

8 / 44%

Meat

8 / 44%

Bread

6 / 33%

Vegtables

6 / 33%

Other

2 / 11%

What is your preference on the length and size of the farm share program?
18 out of 19 people answered this question

1

I would like a longer program (lasting more weeks) with a smaller farm share (fewer items)

9 / 50%

2

I have no preference

8 / 44%

3

I would like a shorter program (lasting fewer weeks) with a larger share (more items)

1 / 6%

How would you rate the price to participate in the program?
19 out of 19 people answered this question

Average: 3.95

1
Want to Pay Less

2

3

4

Perfect Price

5
Want to Pay More

3

7 / 37%

4

6 / 32%

5

6 / 32%

Would you participate in the Farm to Community Program again?
19 out of 19 people answered this question

1

Yes
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What form of communication did you find worked best?
19 out of 19 people answered this question

1

Email

2

GroupMe text

3

Farm to Community Facebook group

12 / 63%

6 / 32%
1 / 5%

What educational aspects did you like?
18 out of 19 people answered this question

1

Printed sheets given with each week's farm share

14 / 78%

2

Recipes

13 / 72%

3

Talking with the farmer

10 / 56%
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