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Goal of the Inventory Comparison Report
In September 2017, the City of Lafayette’s City Council signed a resolution to reduce community
greenhouse gas (GHG) emissions by 80% below measured 2005 levels by 2050 (80x50) and to rely solely
on renewable energy sources for electricity by 2030. This groundbreaking resolution builds off almost ten
years of work by city staff and the Lafayette Energy and Sustainability Advisory Committee (LESAC). In
addition, the resolution builds off the Energy Sustainability Master Plan.1 To achieve these aggressive
goals the Lafayette has laid out the following goals and tasks:
1. Establish milestones and track its progress through the use of recognized carbon accounting
methods;
2. Continue to promote and participate in public and private initiatives and programs, which support
the goals of reducing GHGs and the use of renewable energy;
3. Continue to be a leader among those municipalities seeking to both reduce GHG emissions and
promote the use of renewable energy sources as evidenced by the City’s installation of energy
efficient measures within its facilities, establishment of electric vehicle charging stations, solar
power facilities and solar garden and partnerships with public and private entities for the
installation of residential energy efficiency measures for income eligible households; and
4. Actively pursue measures and programs which will increase citizen participation, provide greater
access to and lower the cost of renewable energy for all citizens, enhance the use of alternative
forms of transportation, all of which will promote a culture of sustainability.
To meet the 80x50 GHG reduction goal Lafayette needs to track community-wide emissions by developing
an inventory of GHG emissions from each of their sources. To date, five GHG inventories have been
completed (2005 (established baseline emissions), 2009, 2011, 2015, and 2016) by either Lafayette or
Boulder County. These inventories provide a picture of GHG emissions created by the activities of
Lafayette residents, businesses, institutions, and industries. By comparing inventories over time, Lafayette
can track the success of existing and future climate change related policies and programs. In addition, by
completing regular inventories Lafayette can develop a consistent carbon accounting process that creates
a dynamic feedback loop that can inform and shape future improvement strategies.
This Inventory Comparison Report compares the 2015 GHG inventory which utilizes a tool created by the
Environmental Defense Fund (EDF) for the City with the 2011 GHG inventory completed by WSP for
Boulder County.
By reviewing and comparing the 2011 and 2015 inventories, including the emissions factors and activity
data, Lafayette can begin to track and understand trends in emissions from specific sectors, how much
impact Lafayette’s existing climate change work is making, and where LESAC and City staff should focus
their efforts in the future in order for Lafayette to successfully meet their GHG reduction goal.

1

For more information see: https://www.cityoflafayette.com/DocumentCenter/View/1078
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Inventory Methodology
The Global Protocol for Community-Scale Greenhouse Gas Emission Inventories (GPC) is the most
commonly internationally accepted GHG emissions protocol, and defines what emissions must be
reported and how. 2 GPC draws on methods from ICLEI-Local Governments for Sustainability’s (ICLEI) U.S.
Community Protocol for Accounting and Reporting of Greenhouse Gas Emissions, which provides more
detailed methodology specific to U.S. communities. The 2015 GHG inventory utilizes the GPC protocol.

Inventory Methodologies Used to Date
Five previous GHG inventories have been completed that provide an overview of Lafayette’s GHG
emissions:
•

•
•

•

•

2005: The 2005 protocol used the GHG Protocol Corporate Accounting and Reporting Standard,
developed by the World Resources Institute and the World Business Council for Sustainable
Development. The inventory was completed by Econergy on behalf of Boulder County.3
2007: For the 2007 inventory, Lafayette used a protocol developed by Dr. Anu Ramaswami and
the IGERT Program at the University of Colorado – Denver on behalf of Lafayette.
2011: Similar to the 2005 protocol, the 2011 inventory used the GHG Protocol Corporate
Accounting and Reporting Standard. Results from the 2011 inventory were published in the
Boulder County GHG Inventory & SEP Analysis.4 This inventory was completed by WSP on behalf
of Boulder County.
2015: The 2015 inventory was completed by LESAC and City staff using a tool developed by an
EDF fellow. The inventory was updated by Lotus Engineering and Sustainability, LLC (Lotus) in 2017
to be GPC-compliant.
2016: The 2016 inventory is being completed by Lotus on behalf of Boulder County. The
inventory will report all the emissions from Lafayette’s sources and sectors reported in 2015, as
well as a more comprehensive coverage of emissions sources such as trans-boundary
transportation; electricity transmission and distribution losses; industrial processes and product
use; and agriculture, forestry and other land uses. The inventory utilizes the GPC protocol.

This document compares the 2011 and 2015 GHG inventories.

2015 Inventory Methodology
The GPC protocol was released in 2014 and provides a transparent GHG accounting methodology for
reporting community GHG emissions, and unlike many other protocols, provides a consistent structure
that will enable better comparisons among different cities. There are two reporting levels for the
community framework:

2

For more information see: https://www.compactofmayors.org/resources/tools-for-cities/

3For more information see: https://assets.bouldercounty.org/wp-content/uploads/2017/03/greenhouse-gas-inventory-2006.pdf
4

For more information see: https://assets.bouldercounty.org/wp-content/uploads/2017/03/greenhouse-gas-inventory2012.pdf
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•
•

BASIC: The BASIC methodology covers stationary energy, in-boundary transportation, and
community-generated waste.
BASIC+: The BASIC+ level includes BASIC emission sources, as well as trans-boundary
transportation; energy transmission and distribution losses; industrial processes and product
use; and agriculture, forestry and other land uses.

Based on available data, Lafayette has chosen the BASIC reporting level for their 2015 GHG inventory,
which is consistent with many other cities to date. BASIC emission scopes for Lafayette’s inventory are
defined as follows:
•

•
•

Scope 1: GHG emissions from sources located within the city boundary, including:
o Energy and transportation fuel combustion.
o Fugitive emissions.
o Wastewater treated within the city.
Scope 2: GHG emissions occurring as a consequence of the use of grid-supplied electricity, heat,
steam and/or cooling within the city boundary.
Scope 3: GHG emissions that occur outside the city boundary as a result of activities taking place
within the city boundary, including:
o Solid waste treated outside the city.

Apart from electricity and natural gas emission factors, the GPC protocol uses the most up-to-date
emission factors based on ICLEI’s U.S. Community Protocol for Accounting and Reporting of Greenhouse
Gas Emissions, Version 1.0, July 2013 and ICLEI’s Local Government Operations Protocol. Electricity and
natural gas emission factors are sourced from Xcel Energy’s 2015 Annual Community Energy Report.
Supplemental information was provided by various online resources and is noted, along with specific
contact information, in the Lafayette GHG Calculation – 2015 Data inventory tool. Additional information
on how the inventory was completed is included in the CityofLafayette_GHG_Methodology document.

Differences Between 2011 and 2015 Inventory Protocols
The 2011 and 2015 inventories utilize different GHG accounting protocols which can lead to varying
accounting and reporting standards including which emissions are included in an inventory and how
those emissions are calculated. The main difference between the 2011 and 2015 inventories is which
emissions are accounted for. For example, GPC does not account for emission reductions based on
recycling or the use of renewable energy, therefore the 2015 inventory includes these items as
information only while the 2011 inventory includes them as emission reductions. In addition, the 2015
inventory includes new emission sources including fugitive emissions,5 composting, and wastewater. See
Table 1 for an overview of sources recorded in the 2011 and 2015 GHG inventories.

5

Fugitive emissions from oil and natural gas systems include GHG emissions from all operations to produce, collect, process or
refine, and deliver natural gas and petroleum products to market. For Lafayette this includes natural gas consumption and natural
gas wells.
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Emissions Sources
2011
Electricity (Residential and Commercial)
X
Natural Gas (Residential and Commercial)
X
Fugitive Emissions
Stationary Diesel
X
Voluntary Renewable Energy Credits
X
Mobile Gasoline
X
Mobile Diesel
X
Solid Waste Disposal
X
Compost
Wastewater
Refrigerants
X
Muni-Renewable Energy
X
TABLE 1. GHG EMISSION SOURCES

2015
X
X
X
X
Info Only
X
X
X
X
X
Info Only

In addition, several of the emission sources are calculated differently between the 2011 and 2015
inventories. These differences are outlined in more detail in the Factors Influencing Emissions
subsection.
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Emissions Analysis
Key Findings from 2015 Inventory
The 2015 Lafayette GHG inventory shows a total emission value of 287,604 metric tons of carbon dioxide
equivalent (mtCO2e). Per GPC, Lafayette’s city activities can be classified into three main sectors including
stationary energy, transportation, and waste. Within each of these sectors there are subsectors including
commercial energy,6 residential energy, fugitive emissions, on-road transportation, wastewater, and solid
waste disposal. See Table 2 for more information.
Sector and Subsectors
Stationary
Energy
Transportation
Waste
Total

Commercial Energy
Residential Energy
Fugitive Emissions
On-road
Wastewater
Solid Waste Disposal

Total by scope (mtCO2e)
Scope 1
14,696
34,782
4,809
93,353
284

Scope 2
74,853
57,831

147,785
132,685
TABLE 2. TOTAL EMISSIONS AND BASIC EMISSIONS

Scope 3

6,996
6,996

Total
89,549
92,613
4,809
93,353
284
6,996
287,604

Residential and commercial energy use and vehicular travel accounted for the largest contributions to
Lafayette’s emissions in 2015, with each of these sectors comprising between 31% and 32% of the
community’s emissions. Emissions from fugitive emissions, solid waste, and wastewater accounted for
2%, 2%, and 0.1%, respectively. Emissions for all sectors are shown in Figure 1.
Solid waste
disposal, 2%

Wastewater ,
0.1%
Residential
Energy, 32%

Transportation,
32%

Fugitive
emissions, 2%

Commercial
Energy, 31%

FIGURE 1. TOTAL EMISSIONS BY SECTOR

6

Note that commercial energy use includes industrial.
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Comparison Between Inventories
The 2015 inventory showed an overall 4% increase in emissions since the 2011 inventory. Notable
decreases in emissions are seen from residential electricity, commercial natural gas consumption, and
landfilled waste. Notable increases in emissions are seen in vehicle travel. Additionally, prior inventories
did not include emissions for fugitive emissions, composting, or wastewater treatment processes which
are now included in the 2015 GHG inventory and together increased the emissions by 5,138 mtCO2e.
Lastly, unlike the 2011 inventory, the 2015 inventory does not include refrigerants which increased 2011
emissions by 295 mtCO2e, or renewable energy credits (REC’s) which accounted for a reduction in
emission in the 2011 inventory of 5 mtCO2e.
Table 3 illustrates the difference in data collected and the share of emissions from each sector and source
per inventory.
Emissions (mtCO2e)

2011

2015

Change

Residential Electricity
Residential Natural Gas
Commercial Electricity
Commercial Natural Gas *
Fugitive emissions from natural gas systems
Fugitive emissions for natural gas wells
Stationary Diesel
Total Buildings
On-road Vehicle Travel
Total Transportation
Solid Waste Disposal (Landfill)
Solid Waste Disposal (Composting)
Wastewater
Total Waste
Refrigerants
Total Refrigerants
Renewable Energy Credits
Total Renewable Energy Credits
Total
* Includes transport natural gas

68,091
34,823
69,428
19,677
0
0
438
192,457
72,833
72,833
10,952
0
0
10,952
295
295
-5
-5
276,532

57,831
34,782
74,853
14,557
1,538
3,271
138
186,971
93,353
93,353
6,941
55
284
7,280
0
0
0
0
287,604

-10,260
-41
5,425
-5,120
1,538
3,271
-300
-5,486
20,520
20,520
-4,011
55
284
-3,672
-295
-295
5
5
11,072

% Change
Between 2011
and 2015
-15.1%
-0.1%
7.8%
-26.0%
N/A
N/A
-68.5%
-2.9%
28.2%
28.2%
-36.6%
N/A
N/A
-33.5%
N/A
N/A
N/A
N/A
4.0%

Notes

Not included in 2011 inventory
Not included in 2011 inventory

Not included in 2011 inventory
Not included in 2011 inventory
Not included in 2015 inventory
Not included in 2015 inventory

TABLE 3. BREAKDOWN OF EMISSIONS FROM EACH INVENTORY
When emissions are broken down by source, we see that each source’s contribution remains somewhat
consistent over the years. Figure 2 and Figure 3 show that emissions from electricity, natural gas, and
transportation make up a majority of total emissions for both 2011 and 2015.
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Solid
Waste,
2.4%

Refrigerants ,
0.1%

Solid
Waste,
4.0%

Wastewater ,
0.1%

Transportation,
32.5%

Transportation,
26.3%

Electricity,
46.1%

Electricity,
49.7%
Natural
Gas,
19.7%

Stationary
Diesel,
0.2%

FIGURE 2: 2011 EMISSION BY SOURCE

Fugitive
Emissions,
1.7%
Stationary
Diesel,
0.05%

Natural
Gas,
17.2%

FIGURE 3: 2015 EMISSIONS BY SOURCE
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Factors Influencing Emissions
Emissions are a product of emission factors and activity data. Activity data is influenced by consumption
and community indicators (i.e. population, economic growth, etc.). Changes in emissions result from the
interplay of these factors. Lafayette can influence positive changes in emissions through various programs,
policies, and outreach efforts. A review of emission changes and the factors that influence those changes
inform how well Lafayette’s climate change initiatives are working and may inform where Lafayette should
focus future efforts.
The following is an overview of the drivers that affected the GHG emissions throughout the years.

Emission Factor Trends
The 2011 emission inventory used the Environmental Protection Agency’s Emissions & Generation
Resource Integrated Database (eGRID) emission factors for electricity. These factors are based off the
Rocky Mountain Power Authority sub-region WECC Rockies.7 The 2015 electricity emission rate is based
off the local Lafayette utility (Xcel Energy) emission factors which is significantly lower than the eGRID
factor. This is due to Colorado’s Renewable Energy Standard8 which requires Xcel Energy to increase the
efficiency of their operations and source increasing amounts of energy from low- to zero-carbon sources
(i.e. renewable energy, recycled energy, etc.). As a result, the mix of energy sources that supply Xcel
Energy’s electric grid changes every year and the resulting electricity emission factor decreases every year.
Between 2011 and 2015 the emission factor decreased by almost 27% (see Table 4). This has an enormous
impact on Lafayette’s emissions. A significant portion of any reduction in electricity-generated emissions
is attributable to the reduced emission factor. The reduced emission factor may result in reductions in
electricity-generated emissions, even when electricity activity data increased (as shown in both residential
and commercial electricity use).

Electricity Emission Factors (mtCO2e/MWh)

2011

2015

Change since
2011

0.8278

0.6044

-26.99%

TABLE 4. CHANGES IN EMISSION FACTORS
Emission factors for the other resources (natural gas, gasoline, etc.) were minor or stayed consistent
between 2011 and 2015.
For ease of reporting and comparing the absolute effects of different gases, all GHGs have different,
defined global warming potentials (GWP). The GWP of a GHG defines its contribution to global warming
(i.e., the ability of each gas to trap heat in the atmosphere), whereas a GWP of one is equal to the
impacts of one unit of CO2. The effect of a non-CO2 GHG or the combination of different GHGs is
expressed as CO2e.

7

For more information see: https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid
For more information see: https://www.xcelenergy.com/staticfiles/xe/Corporate/CRR2013/environment/renewableenergy.html
8
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In 2015, GWPs have been sourced from the Intergovernmental Panel on Climate Change (IPCC) Fifth
Assessment Report while in 2011 they were sourced from the IPCC Second Assessment Report (SAR).
Table 5 shows the GHGs included in the 2011 and 2015 inventories and their GWPs.
Common Name

Formula

GWP (2011)

GWP (2015)

Carbon Dioxide

CO2

1

1

Methane

CH4

21

28

Nitrous Oxide

N2O

310

265

TABLE 5. GLOBAL WARMING POTENTIALS, 2011 AND 2016
Methane and Nitrous Oxide are converted to CO2e by multiplying their value by the 100-year GWP
coefficient. The 2015 inventory has higher GWP’s for methane which results in potentially higher GHG
emissions for sources that create methane such as waste and fugitive emissions and a lower nitrous oxide
GWP which results in potentially lower GHG emissions for sources that create significant nitrous oxide
including electricity and wastewater.

Community and Environmental Indicators
Between 2011 and 2015, Lafayette experienced growth across most community indicators (see Table 6),
except for Heating Degree Days (HDD)9.
Indicator

2011

2015

% Change Between
2011 and 2015

Lafayette Population
Number of Housing Units
City Land Area (acres)
Commercial and Industrial Building Space (sq. ft.)
Heating Degree Days
Cooling Degree Days

25,310
9,997
6,054
4,534,024
6,097
864

28,278
11,004
5,979
5,075,591
5,479
877

12%
10%
-1%
12%
-10%
2%

TABLE 6. CHANGES IN COMMUNITY AND ENVIRONMENTAL INDICATORS
While growth can be beneficial, it makes the task of achieving significant reductions in GHG emissions
more challenging. Along with a rising population, the number of households, and commercial and
industrial building space (square footage) has increased between 10% and 12% since 2011.

9

A Heating Degree Day (HDD) and Cooling Degree Day (CDD) are roughly proportional to the energy used for heating and cooling
a building. They are calculated by taking the difference between the average daily temperature and the balance point
temperature. The balance point temperature is the average daily outside temperature at which a building maintains a
comfortable indoor temperature without heating or cooling. When the average daily temperature is above the balance point
temperature, the result is cooling degree days (i.e. you need to cool the building to maintain the balance point temperature).
When the average daily temperature is below the balance point temperature the result is heating degree days (i.e. you need to
heat the building to maintain the balance point temperature). HDD and CDD were taken from:
http://www.weatherdatadepot.com/ using at 65-degree Fahrenheit balance point.
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Energy Trends
Residential and Commercial Electricity
Residential and commercial electricity usage increased between 2011 and 2015 by 3% and 31%,
respectively. However, due to the decreased electricity emission factor (see Table 7) the overall emissions
from electricity decreased by 4% between 2011 and 2015.
Indicator
Residential Electricity
Commercial Electricity
Total Electricity
Residential Electricity Emissions
Commercial Electricity Emissions
Total Electricity Emissions

Unit

2011

2015

kWh
kWh
kWh
MTCO2e
MTCO2e
MTCO2e

82,290,429
83,906,516
166,196,945
68,091
69,428
137,519

84,877,056
109,859,920
194,736,976
57,831
74,853
132,685

% Change Between
2011 and 2015
3%
31%
17%
-15%
8%
-4%

TABLE 7. ELECTRICITY CONSUMPTION AND RESULTING EMISSIONS
As shown in Table 8, residential electricity consumption decreased by 6% per household, while
commercial electricity usage per square foot increased by nearly 17%.
Indicator
Residential Electricity per Housing Unit
Commercial Electricity per SqFt

Unit

2011

2015

kWh/HH
kWh/SqFt

8,232
19

7,713
22

% Change Between
2011 and 2015
-6%
17%

TABLE 8. NORMALIZED ELECTRICITY DATA
The 2011 inventory estimated the amount of electricity consumed by Lafayette, while the 2015 inventory
utilized actual data for Xcel Energy’s Community Energy Report. Since 2015, Xcel’s Community Energy
Reports have been provided annually to Lafayette.
Further reductions in residential electricity consumption may be a function of Lafayette’s energy efficiency
programs including Xcel Energy’s Partners in Energy program, and increased municipal operations
efficiency. 10 In 2015, it was estimated that Lafayette had reduced in one year 675,863 kWh for the
business sector and 375,349 kWh for the residential sector.11 In addition, 53,116 therms of natural gas
were reduced in the residential and business sector combined. Additional reductions can be attributed to
updated energy codes, ENERGY STAR appliances, and an increase in new, more efficient housing in
Lafayette.
Increases in commercial electricity use may be a function of community and economic growth. Between
2011 and 2015, a significant economic recovery took place throughout the US and Lafayette and there
was measurable growth (12%) in Lafayette’s commercial square footage which may explain the increase
in commercial electricity use. Additional explanations of increased electricity use might be due to the
development of new, highly energy-intensive facilities in Lafayette, such as marijuana (MMJ) grow and
processing facilities. In addition, the rapid proliferation of electronic devices that are contributing to
additional plug loads may have an impact. In commercial buildings, plug loads are one of the fastest

10
11

For more information regarding other LESAC priorities: http://cityoflafayette.com/DocumentCenter/View/18389
These numbers were provided by the Brendle Group as part of the Compass Report

P a g e | 11
growing drivers of energy consumption and typically account for 30 to 35% of the total electricity used in
the average office building.
In 2011, no solar installations were reported in the GHG inventory for Lafayette. However, in 2015, Xcel
Energy reported that 62 kilowatts (kWs) of solar were installed on Lafayette households increasing the
total capacity of solar on Lafayette households to 547-kws. According to Xcel Energy no solar systems
were installed on Lafayette businesses in 2015.
As of 2016, solar installations in Lafayette had greatly increased with an estimated 1.95 megawatts (MWs)
installed on 445 homes, 1.2 MWs of solar installed on 15 businesses (480 kW of which is installed on
municipal operations), and 1 MW of community solar. This trend shows a very significant increase in solar
installations in 2016 due to LESAC programs and an overall increase in solar demand. Per GPC, renewable
energy installations do not count towards a communities GHG emission reduction; however, the size and
number of installations is a very important metric for Lafayette to track to see whether their solar
programs and policies are successful.

Residential and Commercial Natural Gas
Residential natural gas usage decreased overall by 1% and commercial natural gas decreased by 26%. Per
housing unit, Lafayette experienced a 10% reduction in residential natural gas usage, and per commercial
square foot, Lafayette experienced a 34% reduction.

Residential Natural Gas
Commercial Natural Gas
Residential Natural Gas per Housing Unit
Commercial Natural Gas use per SqFt

Unit

2011

2015

Therms
Therms
therms/HH
therms/SqFt

6,567,981
3,711,240
657
0.82

6,533,450
2,734,476
594
0.54

% Change Between
2011 and 2015
-1%
-26%
-10%
-34%

TABLE 9. NORMALIZED NATURAL GAS DATA
Heating Degree Days decreased between 2011 and 2015 by nearly 10% (see Table 10), alongside the
reduction in residential and commercial natural gas. While it cannot be said for sure, the data suggest
that weather patterns may have influenced the significant reduction in natural gas between 2011 and
2015.

Heating Degree Days
Residential Natural Gas per Housing Unit
Commercial Natural Gas use per SqFt per HDD

Unit

2011

2015

Days
therm/HH/HDD
therm/SqFt/HDD

6,097
0.1078
0.00013

5,479
0.1084
0.00010

TABLE 10. COMPARISON OF NATURAL GAS USE TO HDD

% Change Between
2011 and 2015
-10%
1%
-27%
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Commercial Stationary Diesel Use
Commercial stationary diesel emissions decreased by 68% between 2011 and 2015. Stationary diesel is
generally consumed in internal combustion engines and backup generators. There is no clear explanation
of why the demand for stationary diesel so drastically decreased.

Stationary Diesel
Stationary Diesel

Unit

2011

2015

Gallons
MTCO2e

42,900
438

13,442
138

% Change Between
2011 and 2015
-69%
-68%

TABLE 11. STATIONARY DIESEL USAGE AND EMISSIONS

Fugitive Emission Trends
Fugitive emissions from oil and natural gas systems include GHG emissions from all operations to produce,
collect, process or refine, and deliver natural gas and petroleum products to market. For Lafayette this
includes natural gas consumption (residential and commercial) and natural gas wells. The 2011 GHG
inventory did not include fugitive emissions from natural gas consumption (residential and commercial)
or natural gas located within Lafayette. To be GPC compliant, fugitive emissions were added to the 2015
inventory. As of 2015, there were 11 active, producing natural gas wells located in the Lafayette’s city
boundary. These wells created 3,271 mtCO2e or about 1.7% of Lafayette’s total GHG emissions.
Fugitive emissions from natural gas distribution systems to residential and commercial sites are based on
an assumed methane leakage rate of 0.3% 12 and the sum of the community’s total natural gas
consumption (over 9 million therms). Fugitive emissions resulted in 1,538 mtCO2e of fugitive emissions.

Transportation Trends
As shown in Table 12, emissions from transportation increased by approximately 28% between 2011 and
2015. Both 2011 and 2015 inventories include transportation emissions from vehicular travel within the
City’s geographic boundaries.

On-road transportation
Transportation Emissions
Emissions per Gallon
Emissions per resident
Gallons per Resident

Units

2011

2016

Gallons Fuel
MTCO2e
MTCO2e/Gallon
MTCO2e/resident
VMT/resident

8,081,494
72,833
0.0090
2.88
319

10,203,764
93,353
0.0091
3.30
361

% Change Between
2011 and 2015
26.26%
28.17%
1.52%
14.72%
13.01%

TABLE 12. TRANSPORTATION ACTIVITY AND EMISSIONS DATA
Emission data is based on several factors: emission factors, fuel efficiencies, vehicle miles traveled, and
vehicle type distribution by vehicle fuel (diesel and gasoline). The emission factors for gasoline and diesel
are not expected to change significantly each year.
Transportation activity data for the 2011 inventory was estimated based on vehicle miles traveled (VMT)
data at the County level from the Colorado Department of Public Health and the Environment (CDPHE).

12

For more information see the Environmental Defense Fund report: https://www.edf.org/sites/default/files/US-Natural-GasLeakage-Model-User-Guide.pdf
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Fuel efficiency data was used to estimate the gallons of fuel consumed from VMT data and the vehicle
distribution type was estimated based on data form CDPHE’s Air Pollution Control Division. Lastly, the fuel
economy information was obtained from the Cities for Climate Protection estimates.
The 2015 inventory used Lafayette-specific fuel consumption data from City staff (regarding municipallyowned fleet vehicles) and the Colorado Department of Revenue’s data set on fuel sales within Lafayette
to calculate total emissions. GHG emissions are calculated by estimating the percentage of fuel sales for
diesel and gasoline gallons within Colorado that are attributed to Lafayette.
The increase in transportation emissions are a result of increases in activity data, specifically gallons of
fuel consumed, which may be a result of increased travel and/or how the data was calculated.

Solid Waste Trends
As shown in Table 13, emissions from waste emissions decreased by 36% between 2011 and 2015, even
when considering composting emissions that were not calculated in 2011.

Landfilled waste
Composted waste
Solid Waste Emissions
Emissions per resident
Emissions per household
Tons per resident

Units

2011

2016

Tons
Tons
mtCO2e
mtCO2e/resident
mtCO2e/household
tons/resident

18,983
0
10,952
0.433
1.096
0.750

18,362
793
6,996
0.247
0.636
0.649

% Change Between
2011 and 2015
-3.3%
NA
-36.1%
-42.8%
-42.0%
-13.4%

TABLE 13. SOLID WASTE ACTIVITY AND EMISSIONS DATA
Emission data is based on the amount of waste generated, waste characterization, and emission factors.
Data on landfilled waste in the 2011 inventory is based on annual population data and an assumed 0.75
tons per person per year provided by the City of Boulder for the region. 2011 waste emissions factors are
provided by the IPCC 2006 Guidelines for National GHG Inventories.
Waste data for the 2015 inventory was more Lafayette-specific with the Public Works Department
providing data on residential waste collection in the City. As commercial and commercial and demolition
(C&D) waste are not tracked by the City, assumptions were made to calculate the tonnage of commercial
and C&D waste. According to the Boulder County 2010 Waste Composition Study, 53.1% of waste
generated is from the commercial sector, therefore this proportion was added to the residential tonnage
to estimate total waste from both the residential and commercial sectors. According to Boulder County’s
Construction and Demolition Waste Report, 1.977 pounds per person per day of C&D waste is generated
in the County. This estimate was multiplied by Lafayette’s 2015 population. The 2015 inventory used
waste emission factors from the ICLEI US Community Protocol, Appendix E.
Waste characterization and emission factors are not anticipated to change significantly in future years.
The 36% reduction in waste emissions between 2011 and 2015 is largely due to improved metrics and
activity data regarding waste, increased diversion (composting and recycling) on the part of Lafayette
residents, and updated emissions factors. Lafayette can continue to drive towards reduced emissions from
waste and composting by further promoting waste diversion and composting programs throughout the
community.
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Wastewater Trends
To be GPC compliant, the 2015 inventory included wastewater emissions. Wastewater emissions were
not reported in 2011. In 2015, they accounted for 0.1% (284 mtCO2e) of the total GHG emissions.

Refrigerant Trends
Refrigerants are substances used in a heat pump or refrigerant cycle. Emissions from the refrigeration and
air conditioning sector result from the manufacturing process, from leakage and service over the
operational life of the equipment, and from disposal at the end of the useful life of the equipment. Since
many of the refrigerants have high global warming potentials, they can sometimes have a significant
impact on GHG inventories.
BASIC GPC inventories do not require refrigerants to be reported; therefore, refrigerants were not
reported in 2015. In 2011, refrigerants accounted for about 0.1% of the total reported emissions.
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Trend Analysis
Between 2005 and 2015, Lafayette experienced significant economic growth which is expected to
continue for the foreseeable future. This growth will continue to lead to an increase in population and
commercial square footage; which in turn will inevitably continue to increase the amount of demand for
electricity, natural gas, oil, stationary diesel, gasoline, diesel, and goods (leading to more waste). In turn,
Lafayette will have to take aggressive measures to reduce the amount of GHG emissions. This is especially
relevant since Lafayette has set a goal of reducing their GHG emissions by 80% by 2050 (80x50) with a
2005 baseline.
Between 2005 and 2015, Lafayette’s GHG emissions increased by 5.58% or, on average, 0.56% per year.
If this trend continued out to 2050, Lafayette’s emissions would increase by 28.3% or nearly 61,800
mtCO2e. To meet an 80x50 goal, Lafayette would need to reduce emissions by 233,121 mtCO2e between
2015 and 2050. In 2050, the difference between the business-as-usual scenario and the 80x50 target is
almost 295,000 mtCO2e. See Figure 4 for more information.

FIGURE 4. BUSINESS-AS-USUAL VS. 80X50 TARGETS
While the difference between the business-as-usual scenario and 80x50 reduction scenario may seem
insurmountable, there are many positive trends that Lafayette can build on including:
•

Electricity emission factors are decreasing: Lafayette’s utility (Xcel Energy) emissions are
decreasingly significantly as they acquire more renewable energy and shift away from natural gas
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•

•

and coal. It is expected that this trend will continue to accelerate with Xcel Energy’s current goal
to have 55% of their electricity come from renewable energy by 2026.13 This alone will significantly
reduce emissions from Lafayette’s largest emission source - in 2015 electricity accounts for 46.1%
of all GHG emissions. In addition, Lafayette has committed to 100% renewable electricity by 2030
which will reduce Lafayette’s emissions drastically.
Natural gas consumption is decreasing: The amount of natural gas consumed in Lafayette
decreased by 10% despite growth. In 2015, emissions from natural gas accounted for 17.2% of all
GHG emissions. It is expected that natural gas usage will continue to decrease due to warmer
winters and more efficient buildings.
Electric vehicles and more efficient vehicles: Currently, electric vehicles account for less than 1%
of all vehicles on the road in Lafayette. However, it is expected that the number of electric vehicles
will increase quickly as more vehicles become available and technology improves. As electricity
becomes cleaner, switching to electric vehicles will greatly reduce GHG emissions while improving
air quality. Currently, the emissions from gasoline and diesel are the fastest growing emissions for
Lafayette. Between 2011 and 2015, emissions increased by more than 28% and accounted for
32.5% of all Lafayette’s GHG emissions in 2015.
In addition, it is expected that vehicles will become more efficient (higher MPG) as technology
improves and demand increases resulting in lower consumption of diesel and gasoline.

Through Lafayette’s 2017 City Council resolution, Lafayette has made it clear that they are a leader among
municipalities seeking to both reduce GHG emissions and promote the use of renewable energy sources.
In addition, LESAC and Lafayette have numerous programs in place to help them proactively reduce GHG
emissions through energy efficiency, renewable energy, electric vehicles, and waste diversion. All of these
programs will help put Lafayette on track to reduce GHG emissions annually despite economic growth.
Moving forward, it is recommended that Lafayette complete a new inventory on a regular basis (the
interval is to be determined by the city). This will allow Lafayette to track effectiveness of climate action
planning and progress towards the emission reduction targets. When setting up programs and policies to
reduce emissions, Lafayette should also plan for collecting data needed to measure the impact of these
individual policies and projects. It is also recommended that Lafayette create a Climate Action Plan that
helps layout strategies, policies, and programs to reduce their GHG emission in near-, mid-, and long-term.

13

For more information see: https://www.xcelenergy.com/staticfiles/xeresponsive/Company/Rates%20&%20Regulations/Resource%20Plans/CO-Energy-Plan-Fact-Sheet.pdf

