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BACKGROUND 
Overview & History of GHG Measurement in St. Louis 

This Report summarizes data collected during a greenhouse gas (GHG) emissions inventory 
commissioned by the City of St. Louis for the calendar year 2018. The City has also conducted 
GHG inventories for the years 2005, 2010, 2013 and 2015, with 2005 serving as the baseline 
year. Conducting regular GHG inventories reflects the commitment that the City of St. Louis has 
made to address the global challenge of climate change. 

The 2018 GHG emissions inventory provides a picture of greenhouse gas emissions associated 
with activities of St. Louis residents, businesses and institutions. This information identifies the 
general source and comparative amounts of GHG emissions. The findings of this Report can be 
utilized to climate actions, and serve to update the 2017 Climate Action & Adaptation Plan 
(which was based on 2015 data).  In addition, by comparing GHG inventory data, the City can 
track emission trends over time, and note progress towards milestones and achievements of 
climate actions taken to reduce GHG emissions. 

Naturally occurring gases dispersed in the atmosphere can have a significant impact on the 
Earth’s climate by trapping solar radiation. This phenomenon is known as “the greenhouse 
effect.” Overwhelming scientific evidence12 shows that human activities are increasing the 
concentration of greenhouse gases and changing the global climate. Carbon Dioxide (CO2), 
Methane (CH4), Nitrous oxide (N2O) are the main greenhouse gases affecting the climate. 
Globally, the most significant contributor of GHGs has been the burning of fossil fuels for 
transportation, electricity generation and other purposes. This process typically introduces large 
amounts of CO2 and other greenhouse gases into the atmosphere. Collectively, these gases 
intensify the natural greenhouse effect, causing global average surface and atmospheric 
temperatures to rise. 

Reducing fossil fuel use can have many benefits in addition to reducing greenhouse gas 
emissions. More efficient use of energy often results in decreased utility and transportation costs 
for residents and businesses. Retrofitting homes and businesses to be more efficient can create 
local jobs. Money not spent on energy is potentially available for supporting the local economy. 
It has been shown that reducing fossil fuel use improves air quality3. Using cleaner, alternate 
modes of transportation and adding walking and bicycling options has been shown to encourage 
greater physical activity and result in improved health to individuals. 

																																																																				
1 NASA Global Climate Change https://climate.nasa.gov/causes/ 
2 NOAA Climate.gov https://www.climate.gov/teaching/essential-principles-climate-literacy/teaching-
essential-principle-6-human-activities-are 
3 J. Lelieveld, et al. Effects of fossil fuel and total anthropogenic emission removal on public health and 
climate https://www.pnas.org/content/116/15/7192	
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In October 2005, former Mayor Francis G. Slay signed the U.S. Conference of Mayors’ Climate 
Protection Agreement, pledging to reduce the City’s GHG emissions 7% from 1990 levels by 
2012. This GHG reduction goal was achieved as pledged. In January 2013, the City of St. Louis 
Sustainability Plan was formally adopted by the City Planning Commission.  In February 2013, 
the Mayor’s Sustainability Action Agenda was released, identifying priority action items for 
implementation from the Sustainability Plan, including reducing GHG emissions 80% by 2050.   

In November 2015, Mayor Slay made a commitment to the Compact of Mayors, outlining steps 
to measure, evaluate and plan the City’s climate response.  Subsequently, the City developed a 
Climate Action & Adaptation Plan to provide guidance for achieving climate protection goals.  
Since 2015, the City of St. Louis has participated in the Global Covenant of Mayors for Climate 
and Energy, a worldwide effort to highlight the leadership of cities in addressing climate change 
and demonstrate the collective impact of city efforts. The City achieved Compliant status with 
the Global Covenant of Mayors for Climate and Energy in 2018. By conducting another GHG 
inventory and reporting the findings to the Carbon Disclosure Project, the City has fulfilled one 
of the necessary requirements to remain compliant under the Global Covenant.  

Methodology & Definitions 

The community greenhouse gas inventory uses the approach and methods provided by the 
Global Protocol for Community-Scale Emissions (GPC)4. The GPC is the official protocol 
specified by the Global Covenant of Mayors, and defines what emissions must be reported and 
how. In addition, this inventory draws on methods from the U.S. Community Protocol5, which 
provides more detailed methodology specific to U.S. communities. Inventory calculations were 
performed using the ClearPath6 tool. 

The government operations portion of this greenhouse gas inventory follows the method 
outlined in the Local Governments Operations Protocol (LGOP) of ICLEI-Local Governments 
for Sustainability (2010). The LGOP serves as a national standard for quantifying and reporting 
greenhouse emissions from local government operations.  

Greenhouse gas (GHG) emissions can be quantified in two ways: 

• Measurement-based methodologies refer to the direct measurement of greenhouse gas 
emissions (from a monitoring system) emitted from a flue of a power plant, 
wastewater treatment plant, landfill, or industrial facility. 
 

• Calculation-based methodologies calculate emissions using activity data and emission 
factors. To calculate emissions accordingly, the basic equation below is used: Activity 
Data x Emission Factor = Emissions 

																																																																				
4 http://www.ghgprotocol.org/city-accounting 
5 http://icleiusa.org/publications/us-community-protocol/ 
6 http://icleiusa.org/clearpath/ 
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Emissions sources in this inventory are quantified using calculation-based methodologies. 
Activity data refers to the relevant measurement of energy use or other greenhouse gas-
generating processes such as fuel consumption by fuel type, metered annual electricity 
consumption, and annual vehicle miles traveled. 

Known emission factors are used to convert energy usage or other activity data into associated 
quantities of emissions. Emissions factors are usually expressed in terms of emissions per unit of 
activity data (e.g. lbs. CO2/kWh of electricity).  

GHG emissions are identified by “scopes” in order to aggregate emissions into commonly 
reported categories, and to help avoid double-counting across communities. Emissions can be 
categorized into scope 1, 2, or 3: 
 

• Scope 1 emissions are direct emissions from combustion sources within the City 
boundary. These sources include: stationary and mobile combustion, process and fugitive 
emissions. 
 

• Scope 2 emissions are indirect emissions from the consumption of purchased electricity, 
steam, heating or cooling within the City boundary but originate outside the City 
boundary. Examples include fossil fuel fired power plants outside the boundary that 
supply energy to in-boundary buildings. 

 

• Scope 3 emissions are all other indirect emissions of activities occurring within the City 
boundary not covered in scope 2.  Examples include electricity losses from transmission 
and distribution and waste generation.  
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EXECUTIVE SUMMARY 
 

This greenhouse gas (GHG) inventory is part of a comprehensive goal of achieving GHG 
emissions reductions over time. Information generated during the inventory can be assessed and 
evaluated to identify and measure where emissions originate, establish emission trends, and track 
progress in reducing greenhouse gases against the 2005 baseline year.  

The 2018 Community GHG Emissions Inventory measures GHG emissions generated by the 
entire community within the political boundaries of the City of St. Louis, including government 
operations of the City of St. Louis.  Conducting periodic GHG inventories is in alignment with 
the City of St. Louis Climate Action & Adaptation Plan, developed in April 20177, which 
features mitigation strategies and policies to guide future GHG emission reduction efforts.   
 

In 2018, the City of St. Louis Community was responsible for the GHG 
emissions of nearly 6.6 million metric tons of carbon dioxide equivalent 
(mmtCO2e). This is a 19% reduction (-1,506,516 mtCO2e) from the 2005 
baseline year for measuring GHG emissions reductions.  
 

The 2005 baseline year Community GHG emissions were 8,081,418 mtCO2e as compared to 
6,574,902 mtCO2e in 2018.  Between 2005 and 2018, total community GHG emissions 
decreased by 1,506,516 mtCO2e (19%), while the City experienced an overall decrease in 
population of nearly 7%. As a result, per capita GHG emissions decreased from an average 
of 24.9 mtCO2e per capita to 21.7 mtCO2e per capita.  
 
Although overall emissions have decreased, the 
proportion of GHG sources has not changed much since 
2005.  In 2018, the Commercial sector accounted for 
the largest portion of emissions (41%), followed by the 
Residential sector (24%), Transportation sector (17%), 
and the Industrial sector (15%).  Roughly 79% of 
community GHG emissions came from buildings 
within the City’s footprint, while 17% came from 
various modes of transportation. The consumption of 
electricity remains the largest community emission 
source, accounting for approximately 59% of emissions, 
followed by transportation fuels (gasoline and diesel) at 
17%, and natural gas use at 23%. 

																																																																				
7 https://www.stlouis-mo.gov/government/departments/planning/sustainability/documents/cap-final-
report.cfm 
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In 2018, City Government Operations were responsible for GHG emissions of 
198,973 metric tons of carbon dioxide equivalent (mtCO2e), representing 
about 3% of the total Community emissions. The City realized a 20% 
reduction (-50,711 mtCO2e) in emissions from the 2005 baseline year, 
exceeding the emissions target it set for 2020 by nearly 1,000 mtCO2e.  

 
The 2005 baseline year emissions from Government Operations were 249,684 mtCO2e as 
compared to 198,973 mtCO2e in 2018. Government GHG emissions account for 3% of the 
overall Community emissions; a reduction from being 4% of Community emissions in 2005.  
 
City buildings and facilities accounted for the largest portion of Government emissions at 33%, 
with Water Division operations following at 27% of Government emissions. Streetlights and 
signals showed the most significant emissions reductions, with 16,936 mtCO2e avoided.  
The GHG reduction is a result of approximately 35% of city streetlights being switched to LED 
lighting.  The Water Division also experienced a high GHG emissions reduction of 12,805 
mtCO2e.  Overall, the government still relies heavily on electricity; 73% of the government 
emissions are attributed to electricity consumption. 
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PART I: BASELINE GHG EMISSIONS INVENTORY REVIEW – CY 2005 
 

Community Emissions Inventory - Calendar Year (CY) 2005 
 
Summary of Community Emissions by Sector 
In the 2015 inventory report, revisions to the 2005 baseline added Airport emissions. 
Commercial buildings accounted for the largest percentage of emissions followed by residential 
buildings, and transportation. The total community emissions for 2005 were 8,081,418 mtCO2e. 
 
Table 1 breaks down community emissions sectors by activity to describe emissions.  Each 
activity is sectioned into scope 1 and 2, or scope 3. All sources fall under scope 1 and 2 sectors 
except solid waste and wastewater treatment. The transportation sector accounts for on-road 
passenger vehicle miles travelled (VMT), Metro transit, ports and rail emissions. 

 

 

 

 

 
 
 
 
 
 
 
 

 
 

TABLE 1: EMISSIONS BY SCOPE, SECTOR AND ACTIVITY 

 

 

 

 

 

 

 

*Percentages used throughout the document may not total to 100% due to rounding 

  

Scopes & Activity mtCO2e % of 
Total

Scope 1 + 2
Residential Energy 1,895,484 23%
Commercial Energy 3,226,177 40%
Industrial Energy 1,005,011 12%
Transportation (Vehicle Miles Traveled, Metro 
Transit, ports, and rail) 1,820,805      23%
Airport 84,949 1%

Scope 3
Solid Waste 45,754 0.60%
Wastewater Treatment 3,238 0.04%
SCOPE 1, 2 & 3 TOTAL 8,081,418 100.00%
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Summary of Community Emissions by Source  
 
Electricity accounted for almost 60% of GHG emissions in the City of St. Louis Community, 
more than all other fuel sources combined. Natural Gas accounted for 17% of GHG emissions, 
and gasoline plus diesel accounted for 22%. Gasoline and diesel consumption including On-road 
Transportation (Vehicle Miles Traveled, or VMT), public transportation (Metro), some of the 
Airport emissions, Ports, and Rail categories. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 1: 2005 
COMMUNITY 
EMISSIONS BY SECTOR 

 

 

 

 

 

 

 

 

 

FIGURE 2: 2005 
COMMUNITY 
EMISSIONS BY SOURCE 
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Government Operations Emissions Inventory - CY 2005 
 

Summary of Government Emissions by Sector 
 

City of St. Louis Government Buildings and Facilities’ electricity and heating emissions were the 
largest contributor to the Government Operations inventory, accounting for 29% of the 
government emissions. Water Delivery facilities were the second largest contributors, accounting 
for 26% of total Government Operations emissions. Third, contributing 20% of total emissions 
was electricity from Streetlights and Traffic signals.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 3: 2005 GOVERNMENT OPERATIONS EMISSIONS BY SECTOR 
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Table 2 breaks down local government sectors by operational activity to describe emissions.  
Each activity is sectioned into scope 1 and 2, or scope 3. All sources fall under scope 1 and 2 
sectors except solid waste and employee commute. 

 

 

 

 

 

 

 

 

 

 

 

TABLE 2: GOVERNMENT OPERATIONS EMISSIONS BY SCOPE, SECTOR AND ACTIVITY (2005) 

 

Summary of Government Operations Emissions by Source 
 

In 2005, electricity accounted for 72% of GHG emissions in the City of St. Louis local 
government operations. Natural Gas accounted for 5%  of its GHG emissions, and 
transportation fuels (gasoline plus diesel) accounted for 15%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 4: 2005 GOVERNMENT OPERATIONS EMISSIONS BY SOURCE 

Scope and Sector mtCO2e %/Scope
s 

Scope 1 + 2 
Vehicle Fleet & Off Road Equipment 21,666 9%
Buildings and Facilities’ Energy 73,350 29%
Water Delivery Facilities’ Energy 66,176 27%
Streetlights & Traffic Signals Electricity 49,323 20%
Airport Operations 18,393 7%

Scope 3               
Employee Commute 16,534 7%
Solid Waste 4,242 2%
SCOPE 1,2 & 3 TOTAL 249,684 100.00%
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PART II: GHG EMISSIONS INVENTORY UPDATE – CY 2018 
 
Community GHG Emissions Inventory – Calendar Year 2018  
 
Summary of Community Emissions by Sector 
 
Commercial energy emissions were the largest contributor to the Community GHG emissions 
inventory, accounting for 41% of the total community wide emissions. Residential energy and 
Vehicle Miles Traveled (VMT) followed by accounting for 24% and 17%, respectively. 
Industrial energy was the fourth largest emitter, accounting for 15% of the total emissions. The 
smallest emissions sectors include Airport (1%), Solid Waste (1%), Wastewater Treatment 
(<1%) and Process and Fugitive emissions (0.6%), all totaling approximately 3.6% of 
communitywide emissions (Figure 5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 5: 2018 COMMUNITY EMISSIONS BY SECTOR 
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Table 3 breaks down City of St. Louis Community emissions sectors by activity to describe 
emissions.  Each activity is sectioned into scope 1 and 2, or scope 3. All sources fall under 
scope 1 and 2 sectors except solid waste and wastewater treatment. The transportation sector 
accounts for on-road passenger vehicle miles travelled (VMT), Metro transit, ports and rail 
emissions. 

 

TABLE 3: EMISSIONS BY SCOPE, SECTOR AND ACTIVITY 

	

Summary of Community Emissions by Source  
 
Electricity accounts for almost 60% of GHG emissions in the City of St. Louis Community, 
more than all other fuel sources combined. Natural Gas accounted for 23% of GHG emissions, 
and other fuels accounted for 18%. 

 
FIGURE 6: 2018 COMMUNITY EMISSIONS BY SOURCE 

Scopes & Activity mtCO2e
%/Scopes 

1,2,3
Scope 1 + 2
Residential Energy 1,556,616            24%
Commercial Energy 2,707,909            41%
Industrial Energy 983,585               15%
Transportation (Vehicle Miles Traveled, Metro 
Transit, ports, and rail) 1,096,564            17%

Airport 71,453                 1%
 Process Emissions 39,758                 1%

Scope 3
Solid Waste 76,196                 1%
Wastewater Treatment 42,820                 1%
SCOPE 1, 2 & 3 TOTAL 6,574,902 100%
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Government Operations GHG Emissions Inventory – Calendar Year 2018  
 
Summary of Government Emissions by Sector 
 
Buildings and Facilities emissions were the largest contributor to the City of St. Louis Local 
Government Operations inventory, accounting for 34% of the government emissions. Water 
Delivery facilities are the second largest contributors, accounting for 27% of total government 
emissions. Streetlights and traffic signals contributed 16% of Government GHG emissions. 
Energy from these three sectors accounts for a total of 77% of the total Government emissions.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 7: GOVERNMENT OPERATIONS BY SECTOR (2018) 
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Table 4 breaks down government emissions sectors by activity to describe emissions.  Each 
activity is sectioned into scope 1 and 2, or scope 3. All sources fall under scope 1 and 2 sectors 
except solid waste and employee commute.  

 
 
 

 

 

 

 

 

 

 

 

 

TABLE 4: EMISSIONS BY SCOPE AND SECTOR (2018) 
	

Summary of Government Operations Emissions by Source 
 

In 2018, electricity use accounted for 73% of GHG emissions in the City of St. Louis local 
government operations. Natural Gas accounted for 7% of GHG emissions, and gasoline 
combined with diesel accounted for 11% of Government emissions. 

 
FIGURE 8: GOVERNMENT OPERATIONS EMISSIONS BY SOURCE (2018) 

  

Scope and Sector mtCO2e %/Scopes 

Scope 1 + 2 
Vehicle Fleet & Off Road Equipment 16,694 8%
Buildings and Facilities 66,337 33%
Water Delivery Facilities 53,371 27%
Streetlights & Traffic Signals 32,387 16%
Airport Operations 17,857 9%

Scope 3
Employee Commute 4,320 2%
Solid Waste 8,008 4%
SCOPE 1, 2 & 3 TOTAL 197,874 100%
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PART III: COMPARISON OF BASELINE YEAR 2005 TO 2018  
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Community GHG Emission Trends 
 

The 2005 baseline year Community Emissions were 8,081,418 mtCO2e as compared to 
6,574,902 mtCO2e in 2018.  Between 2005 and 2018, total community GHG emissions 
decreased by 1,506,516 mtCO2e or 19%, while the city experienced an overall decrease in 
population of nearly 7%.  

As such, the per capita GHG emissions decreased from an average of 24.9 mtCO2e per capita to 
21.7 mtCO2e per capita. Per capita emissions are an oft-used metric used for comparison 
purposes. It should be noted, however, that GHG emissions are not solely the product of the 
residents of the City of St. Louis, but also the individuals working in the City’s commercial and 
industrial businesses, and the resulting vehicle emissions from traveling throughout the City. 

 

 

 

 

 

TABLE 5: PER CAPITA EMISSIONS 2005 – 2018 

 
The relative proportion of emissions has remained mostly the same from the baseline year.  In 
2018, the Commercial sector accounted for the largest portion of emissions (41%), followed by 
the Residential sector (24%), Transportation sector (17%), and the Industrial sector (15%).  
Roughly 79% of community emissions came from buildings in the City, while 17% came from 
various modes of transportation.  
 
The consumption of electricity remains the largest community emission source, accounting for 
59% of all emissions, followed by transportation fuels (gasoline and diesel) at 17%. The 
Government emissions have decreased from approximately 4% to 3% of the total GHG 
emissions in the Community. 
 

Year 2005 2010 2013 2015 2018
Population 324,945 319,294 318,496 315,685 302,838
Per capita 
emissions 24.9 23.9 21.7 22.9 21.7
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FIGURE 9: COMPARISON OF COMMUNITY EMISSIONS SECTORS FROM 2005 - 2018 
 
The decreases in overall community emissions resulted largely from reductions in emissions 
from the transportation sector, primarily on road transportation (VMT) from passenger vehicles, 
a 40% sector reduction in emissions of 72,421 mtCO2e, followed by commercial with a reduction 
of 518,268 mtCO2e (16%), residential with a reduction of 338,868 mtCO2e (18%), and industrial 
emissions reductions of 21,426 mtCO2e (2%). There were also reductions in emissions from the 
Airport, however it represents a small portion of overall emissions. Increases in emissions 
resulting from waste and wastewater since 2005 were largely due to more accurate reporting 
process or updates in the guidance for completing inventories, and only represent a small portion 
of total GHG emissions. 

The projections in Figure 10 below demonstrate the steady progress being made with 
Community GHG emissions reductions. Thus far, the trend indicates both the Government and 
the Community are on track to achieve 28% GHG emissions reductions from the 2005 baseline 
by the year 2025. Continued climate protection efforts are needed to maintain progress toward 
achieving a target of either 80% or 100% reductions in greenhouse gas emissions by 2050.       
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FIGURE 10: GOVERNMENT AND COMMUNITY EMISSIONS TREND AND TARGETS 
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Government Emissions Trends 
 

The 2005 baseline year emissions from Government Operations were 249,684 mtCO2e as 
compared to 198,973 mtCO2e in 2018, a 20% reduction 

 FIGURE 11: COMPARISON OF GOVERNMENT SECTOR EMISSIONS FROM 2005 -2018 
 

The decreases in overall government operations emissions resulted largely from reductions in 
emissions from more efficient Streetlights and signals, as well as efforts of the Water Division.  
Streetlights and signals represented an emissions reduction of 16,936 mtCO2e (34%) since 2005.  

The Water Division achieved a reduction of 12,805 mtCO2e, which is 19% from 2005. 
Government buildings and facilities had reductions of 7,013 mtCO2e (10% from 2005). 
Government vehicle fleet emissions reductions were 4,972 mtCO2e (23% from 2005).   

There were also reductions in emissions from Metro and the Airport, although these sectors 
represent a small portion of overall Government emissions. Apparent increases in emissions 
resulting from waste and wastewater were largely due to more accurate reporting process, or 
updates in the guidance for completing inventories; they too only represent a small portion of 
total emissions.  

Results from a 2019 City of St. Louis Employee Commute Survey show a reduction of 5% of 
overall government emissions from 2011, which was the last time an Employee Commute survey 
was conducted.  Differences in survey questions, response rate, improved methods of 



	
	

22 

calculating mileage driven and more efficient vehicle emissions factors likely impacted the 2019 
results favorably.  Employee commute is considered Scope 3, under no control by the 
government, and highly estimated.  The government can influence an employee’s transportation 
decision through policies such as making it easier or more affordable to take public 
transportation, provide facilities to encourage biking, or allow work from home.   

GHG emissions reductions in Government operations show a positive downward trend. 
Specifically, City Government achieved its emissions reductions target for 2020 two years early.  
The rate of GHG emissions reductions appears to reflect effective climate actions, and success 
with lowering per capita energy consumption and improving building efficiency. Thus far, the 
trend indicates the City of St. Louis Government is on track to achieve 28% emissions reductions 
from the 2005 baseline by 2025.  

Government operations accounts for 3% of the overall Community emissions, which is a 
reduction from contributing 4% of Community GHG emissions in 2005. 

 

 
 

 
 

 
 
 

 

 

 

 

 

 

 

 

 

FIGURE 12: RATIO OF GOVERNMENT SECTOR EMISSIONS TO COMMUNITY EMISSIONS 
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PART IV: 2018 COMMUNITY SECTOR ANALYSIS 
 

Commercial Buildings and Facilities 
In 2018, commercial building emissions were 2,707,909 mtCO2e or 41% of all GHGs emitted by 
the St. Louis community.  A significant portion, approximately 34%, of all GHG emissions for 
the City of St. Louis came from electricity consumption in the commercial sector.  

Commercial buildings and facilities use energy when operating basic systems, such as lighting, 
heating, ventilation and air conditioning systems. In addition, activities occurring in commercial 
buildings often involve equipment that consumes energy, such as computer servers, retail 
displays, and refrigeration equipment. Commercial business equipment varies but can consume 
as much or more energy than the basic building systems. Approximately 82% of commercial 
emissions (2,220,485 mtCO2e) is attributed to the consumption of electricity, while nearly 18% 
(487,483 mtCO2e) came from the burning of natural gas. Less than 1% came from the other 
fuels. 
 
Commercial energy consumption data was gathered from local utilities, Ameren and Spire.  
Other fuel use was retrieved from The U.S. Energy Information Administration (EIA). The 
eGRID 2016 electricity emission factor was applied to commercial electricity usage. The natural 
gas emission factor and other fuel factors were obtained from the U.S. Community Protocol.  
 
Airport 
Although located in St. Louis County, the City of St. Louis owns and operates the St. Louis 
Lambert International Airport. GHG emissions generated from the Airport facility, vehicle fleet, 
and waste generation were accounted for in the Community inventory.  This is in accordance 
with the most current Local Government Operations Protocol and U.S. Community Protocol.  

In 2018, total Airport emissions equaled 71,453 mtCO2e.  For reporting purposes, all Airport 
emissions were summed together.  These emissions consisted of buildings and facilities (67,463 
mtCO2e), Airport fleet vehicles and transit vehicles (1,748 mtCO2e), process emissions (162 
mtCO2e) and waste generation (2,080 mtCO2e).  Emissions related to airplane flights are not 
included in these totals. Energy consumption data was gathered directly from the St. Louis 
Lambert International Airport. 
 
Residential Buildings 
In 2018, residential buildings were responsible for 1,556,616 mtCO2e, or 24%, of total 
community emissions. Approximately 67% (1,035,930 mtCO2e) of residential emissions were 
derived from electricity consumption, and 29% (515,235 mtCO2e) were derived from burning 
natural gas. Small amounts of other fuels continue to be used for residential heating, but together 
they accounted for less than 1% of residential emissions. 
 
Energy usage from residential buildings results in GHG emissions through the consumption of 
electricity and burning other fuels, such as natural gas.  Energy usage is largely attributed to 
operating heating, ventilation and air conditioning systems, household appliances and other 
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equipment. Much of the residential stock in the City was built pre-1980, and is presumably less 
energy efficient than newer homes, due to improved building codes. 

Residential energy consumption data was gathered from Ameren and Spire.  Data for other 
fuels was retrieved from the EIA database for other fuels. The eGRID 2016 electricity emission 
factor was applied to residential electricity usage. The natural gas emission factor and other fuel 
factors were obtained from the U.S. Community Protocol.  
 
Industrial 
The industrial sector was the fourth largest GHG-emitting sector, with 983,585 mtCO2e, or 15% 
of the Community total. Approximately 54% percent of industrial emissions (531,918 mtCO2e) 
came from the consumption of electricity, while 44% (434,964 mtCO2e) came from the burning 
of natural gas and consumption of steam heat (generated by boilers burning natural gas). Less 
than 2% came from the consumption of other fuels.  
 
Industrial buildings in the City of St. Louis consume energy to produce a variety of goods.  
Emissions from industrial buildings are typically higher due to the amount of energy needed to 
operate equipment to produce products, in addition to the basic building operations.  

Electricity and natural gas consumption data was gathered from Ameren and Spire.  Industrial 
data for other fuels was retrieved from the EIA database, and steam heat from the EPA - Facility 
Level Information for Greenhouse Gas Tool (FLIGHT).  
 
Transportation  
 

On-Road Transportation – Vehicle Miles Traveled 
On-road transportation is calculated using Vehicle Miles Traveled (VMT), and accounts for 
emissions from passenger vehicles and light trucks. This includes vehicles that would travel 
along local roadways and freeways. VMT data for passenger vehicles and light duty trucks was 
obtained from the East-West Gateway Council of Governments (EWG) specifically for the City 
of St. Louis. EWG utilizes an online GHG emissions modeling system provided by the 
Environmental Protection Agency, called Motor Vehicle Emission Simulator (MOVES).  This 
system uses science-based algorithms to estimate emissions for mobile sources at national, 
county, and project level for criteria air pollutants, greenhouse gases, and air toxics. MOVES 
provided a more accurate estimate for the City of St. Louis than using VMT factors available in 
the ClearPath tool. 
 
According to EWG, VMT of 2,303,202,560 accounted for 1,072,318 mtCO2e of GHG emissions 
in 2018, or 17% of total community emissions.  
 
Metro Transit 
Bi-State Development Agency operates the Metropolitan St. Louis Transit Agency (Metro) 
providing MetroBus, MetroLink (light rail), and "Call-A-Ride" paratransit services the greater 
St. Louis area. Metro energy demands include consumption of gasoline and diesel for vehicles, 
as well as electricity attributed to light rail and building operations.   
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The Metro Transit system operations generated 39,301 mtCO2e in 2018 within the City.  
Emissions from consumption of electricity for MetroLink, stations and facilities within the City 
accounted for 18,795 mtCO2e, however, those emissions are already accounted for under the 
Commercial sector, bringing the total emissions reported in this category for Metro to 20,505 
mtCO2e.  This total represents mostly diesel fuel combusted for buses and call-a-ride vans, as 
well as gasoline for other vehicles. Metro represents less than 1% of total community emissions.  
 
Even though emissions from electricity has been already been accounted for within the 
Community sector, it is important to note that Metro's consumption of electricity and 
consumption of diesel fuel each represent around 48% of Metro’s total emissions.  Gasoline 
consumption represents less than 4% of Metro’s emissions. Data was gathered directly from the 
Metro Transit and the National Transit Database, and only for its operations within the City of 
St. Louis. 
 
Rail and Ports 
Rail GHG emissions come from locomotive operations that originate or terminate in the City of 
St. Louis, as well as operations that transit through the City. The St. Louis Port Authority 
operates 19 miles of the Metropolitan Port of St. Louis on the Missouri side of the river, along 
the boundary of the City of St. Louis. The same data set from the 2015 inventory was used for 
this 2018 inventory due to detailed diesel and other fuel emissions generating activity data not 
being readily available.  Data for both rail and port emissions were gathered from the 2013 St. 
Louis Freight Study (AECOM Technical Services, et al., 2013). 

 
Wastewater Treatment 
The wastewater treatment sector includes emissions resulting from combustion of biosolids and 
sludges, discharge of treated wastewater and energy consumption. Wastewater generated within 
the City is treated by the Metropolitan St. Louis Sewer District (MSD).  
 
As wastewater is treated, it can release several GHG emissions. At MSD, the emissions are 
limited to small amounts of nitrous oxide, natural gas consumed in the treatment process, and the 
incineration of sludge. Electricity usage by MSD facilities is also considered.  Data for energy 
consumption as well as the daily quantity of biosolids and sludges incinerated at the wastewater 
treatment plants, was gathered from the MSD.  
 
There are two primary wastewater treatment facilities that serve the City of St. Louis, one within 
the city limits and one located in south St. Louis County. MSD estimated the amount of waste 
processed for residents and businesses of the City of St. Louis at each facility.  Only emissions 
specific to the City of St. Louis were considered in this inventory.  The 2018 electricity usage 
by the plants was obtained from MSD for these facilities. The eGRID 2016 electricity emission 
factor was applied to the plants’ electricity usage. Electricity usage at the Lemay facility was 
accounted for (as it is located outside the City boundary). The electricity usage for the Bissell 
facility, located within the City, was collected as information only as emissions associated with 
this facility are already accounted for within the industrial emissions sector.  
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The MSD Wastewater Treatment Plants both discharge effluent into nearby rivers and/or 
estuaries. Nitrous oxide (N2O) emissions were calculated based on a 1.15 multiplier of 
residential to industrial/commercial wastewater discharges into the plant with a service 
population of over 2 million. The calculation of the emissions comes from the US Community 
Protocol equation WW.12 (alt).   
 
In 2018, MSD wastewater treatment emissions and emissions from electricity usage attributable 
to the City of St. Louis totaled 42,820 mtCO2e, less than 1% of total community GHG emissions.  
 
Process and Fugitive 
Fugitive emissions from natural gas distribution were calculated from the ClearPath calculator, 
following a default 0.3% leakage rate from Environmental Defense Fund. Total natural gas usage 
from Spire for the City of St. Louis energy sectors in 2018 was used as the input. 
 
Solid Waste 
Methane emissions are released as waste that is sent to landfills decomposes. Methane is a 
powerful greenhouse gas with a higher global warming potential than Carbon Dioxide. 
Community waste generated and sent to the landfill was accounted for in this inventory as well 
as composting materials. Solid waste disposal data was obtained from the City of St. Louis. The 
EPA defaults for Municipal Solid Waste (MSW) was used for the waste characterization, as the 
most recent waste characterization study for St. Louis was conducted in 2007 and waste 
categories did not match the categories in ClearPath. The ClearPath tool was updated in 2019 to 
include a new calculator that diverges from previous waste generation methodology used in the 
2013 and 2015 inventories.  It has been updated to better align with advancements to the EPA 
WARM Model and is considered more accurate.  As a result, emissions for this category are 
higher in 2018 than in 2015, despite slightly lower tonnage being sent to the landfill. 

Composting generates a much smaller amount of emissions than waste sent to landfills and is a 
solution to divert waste and reduce solid waste emissions. Local governments have some control 
and influence over the size and composition of the community waste stream, via reuse, recycling, 
and recovery policies. Emissions from solid waste are categorized as Scope 3.  In 2018, the 
decay of solid waste accounted for 76,196 mtCO2e of GHG emissions, less than one percent of 
total Community emissions. Waste is considered a Scope 3 emission, as emissions occur over a 
long period of time.  However, it is important to understand the impact of waste on GHG 
emissions. 
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PART V: 2018 GOVERNMENT SECTOR ANALYSIS 
 
Buildings and Other Facilities 
The Government building and facilities sector includes the use of electricity, natural gas and 
other fuel uses in all City owned/operated buildings and facilities. Emissions were calculated 
with the eGrid 2016 electricity factors and energy raw data was collected from Ameren and Spire 
utilities.   

The City operates more than 180 buildings and facilities that serve a variety of purposes. 
Through their use of energy for heating, cooling, lighting, and other equipment, Government 
buildings and facilities account for a significant portion of greenhouse gas emissions. The 
buildings and facilities sector in 2018 had 66,337 mtCO2e, which is about the same amount as in 
2015.  [Emissions from Airport facilities and the Water division facilities are accounted for 
separately]. Approximately 69% of City buildings and facility emissions were from electricity 
consumption totaling 45,479 mtCO2e.  Approximately 11% came from the combustion of 
natural gas, totaling 7,610 mtCO2e, and another roughly 20% was derived from the consumption 
of central steam heat, or 13,247 mtCO2e.  Central steam is generated mostly by the combustion 
of natural gas by a provider.  

 

Airport Facilities and Operations 
Although located in St. Louis County, the City of St. Louis owns and operates the St. Louis 
Lambert International Airport.  The airport leases a large amount of space to vendors, such as 
airlines, to operate their businesses. As such, Airport emissions for 2018 are distributed between 
those under 100% operational control of City government, and those generated by the energy 
demands of the airport vendors.  The Airport determined that 80% of the Airport office building 
energy usage is attributed to Airport vendors, 84% of the Airport terminal energy usage is 
attributed to vendors and public use, and 46% of the waste generation is attributed to the general 
public and vendors. 
 
Emissions from Airport-controlled operations totaled 17,181 mtCO2e in 2018.  For reporting 
purposes, all Airport emissions were summed together.  These emissions consisted of electricity 
and natural gas use by buildings and facilities (13,493 mtCO2e); fuel usage by airport fleet 
vehicles (180 mtCO2e) and transit vehicles (57 mtCO2e); and waste generation (675 mtCO2e). 
fugitive emissions related to refrigerants (3,451 mtCO2e); 
 
Water Delivery Facilities 
The City of St. Louis Water Division operates water delivery facilities that purify, distribute, and 
transport potable water to the community. As water delivery facilities are particularly large users 
of energy, and thereby large emitters of greenhouse gas, these emissions are separated from those 
associated with other City buildings and facilities. 
 
The City of St. Louis Water Division maintains two water treatment plants that draw water from 
the area's two main rivers. The Chain of Rocks Plant is located on the Mississippi River about 
eleven miles north of the center of the City. The Howard Bend Treatment Facility, which is 
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located in St. Louis County, is on the Missouri River, 37 miles above the confluence of the 
Missouri and Mississippi Rivers. Combined, these two plants have the capacity to treat and 
distribute 380 million gallons of water per day. 
 
Emissions related to water treatment and distribution was 53,371 mtCO2e in 2018, or 27% of 
total Government emissions.  Approximately 95% of the water division emissions were derived 
from the use of electricity. Energy data was collected from the City of St. Louis Water Division. 
  
Streetlights, Traffic Signals, and Other Public Lighting 
The City of St. Louis operates traffic signals and streetlights. Emissions associated with energy 
usage to operate public lighting were accounted for in this inventory. Data was collected from 
Ameren based on accounts provided by the City Traffic and Lighting Division of St. Louis.  
 
The City operates a range of public lighting, including traffic signals and streetlights. In 2018, 
GHG emissions from public lighting in the City were 32,387 mtCO2e, about 16% of City 
Government emissions. Emissions from this sector are derived entirely from the consumption of 
electricity.  The City recently replaced many streetlights with LEDs, resulting in a 34% 
reduction in GHG emissions since 2005. Coincidentally, 34 % of the 52,374 standard city lights 
have been changed to LEDs.  Ameren has also assisted by changing several of the 16,000 alley 
lights and 2,100 easement lights to LEDs.   
 
Vehicle Fleet and Mobile Equipment 
Vehicle Fleet emissions account for the vehicles and mobile equipment used in daily City 
operations, including the Metropolitan City Police. The mileage driven and amount of gasoline, 
diesel and other fuels were collected from the City’s Board of Public Service.  Following the 
Local Government Operations Protocol, emissions were calculated for each piece of equipment. 
Vehicle Fleet data was obtained from City of St. Louis Equipment Services Division. 
 
The City fleet emitted 16,694 mtCO2e or 8% of the City's GHG emissions. Of this, 57% came 
from the consumption of diesel, 43% came from the combustion of gasoline, and less than 1% 
came from other fuels. The Airport’s vehicles and off-road equipment is discussed in the Airport 
section of this report. 
 
Government Generated Solid Waste 
City government waste sent to the landfill was accounted for in this inventory. There are no 
active landfills within the City limits.  Government waste generation is a subset of the total 
waste generated by the Community. Waste emissions are considered Scope 3 because these 
emissions occur slowly over time as waste decays in a landfill.  The City government has some 
control over the size and composition of its waste stream, via reuse, recycling, and recovery 
policies. In 2018, 15,789 tons of waste was recycled.  

Waste generated by City operations equated to an estimated 8,008 mtCO2e of GHG emissions, 
about 4% of total emissions. Monthly data for tons of waste and recycling for 2018 was collected 
by the Refuse Division of the City.  EPA factors for mixed solid waste were used to estimate the 
emissions.  The ClearPath tool was updated in 2019 to include a new calculator that diverges 
from previous waste generation methodology used in the 2013 and 2015 inventories.  It has been 
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updated to better align with advancements to the EPA WARM Model and is considered more 
accurate. Waste generated by Airport operations is discussed in the Airport section of this report. 
 
City of St. Louis Employee Commute 
Many City employees use vehicles to commute to and from work. When vehicles burn fuel, 
greenhouse gases are released into the atmosphere. Although the individual employees maintain 
control over their personal commuting decisions, the City can opt to influence actions via 
incentives, commuting programs, and other policies. For this reason, emissions from this sector 
have been estimated in this inventory as Scope 3 and should be considered separately from the 
Scope 1 and 2 emissions.   
 
Employee commute information was gathered by an electronic survey and showed a reduction of 
5% of overall government emissions since 2005. Survey results from 2018 showed employees 
commuting to and from work were estimated to have emitted 4,320 mtCO2e, or 2% of total 
government emissions. Total respondents numbered 984 (approximately 33% of City employees 
receiving the survey).  Results were tallied to reflect the number of City employees with active 
email accounts. The survey gathered data regarding personal vehicles driven to work, average 
miles per gallon, type of fuel, and how many miles were driven one-way to work.  Additional 
questions explored how many days per week employees used public transportation, carpooled, 
biked or walked to work, as well as what incentives could influence them to choose alternative 
modes of travel to driving their personal vehicle. 
 
An employee commute survey had not been completed since 2011.  All prior GHG inventories 
reported the survey results from 2011. Differences in survey questions, response rate (less than 
400), improved methods of calculating average miles driven and more efficient vehicle 
emissions factors likely impacted the results favorably. Employee commute is considered Scope 
3, under no control by the government, and highly estimated.   
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APPENDIX  

2018 Community Emissions Inventory Details  
 

Table A-1: Ameren, Spire and EIA 2018 Energy Data 

 Electricity 
(kWh) 

Natural Gas 
(therms) 

Residential 
Fuel Oil 

Propane Kerosene LPG 

Residential 1,407,688,412 96,894,617 31,857 907,257 n/a n/a 

Commercial 3,028,127,450 89,841,546 n/a n/a 146,085 44,665 

Industrial 722,804,607 69,913,152 n/a n/a 1,599,368 69,091 

Source Ameren Spire EIA EIA EIA EIA 
 

 

Table A-2: On-Road / Vehicle Miles Traveled Transportation Data 

Agency 
Annual 
VMT 

Previously 
calculated 

CO2 

Previously 
calculated CH4 

Previously calculated 
N2O 

East-West 
Gateway 

Council of 
Governments 

 

2,303,202,56
0 

1,065,037 40 21 

 

 

Table A-3: Rail and Port Data 

Activity Fuel type Fuel use 
(gallons) 

Port Diesel 51,614 

Rail Diesel 311,389 
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Table A-4: Metro Transit Bus Data 

Vehicle Type Fuel Type MPG CH4 g/mile N2O g/mile Annual Fuel 
Use 

(Gallons) 

CO2e 
Emissions 

(mt) 
Bus Gas 17.34141 0.0201 0.017 165,728 1,455 

Bus Diesel 17.34141 0.005 0.001 1,145,002 11,693 

    Data Source US Energy Information Administration MSD ClearPath 

 

 

Table A-5: Waste Generation (Scope 3) 

Waste Destination Tons 
Landfill 128,757 

Compost 14,799 

 

 

Table A-6: Wastewater Data 

Facility Electricity 
(kWh) 

Natural 
Gas 
(MMBtu) 

Daily 
N load 

Daily Quantity of 
Sludge or Biosolids 
Incinerated 
(MT/day) 

Wastewater 
treatment plant 
service population 

Lemay 
Treatment 
Plant 

30,537,065 31,317 880 36.45 2,100,000 

Bissell 
Point 
Treatment 
Plant 

20,996,636 265,291 2,376 125.72 1,500,000 
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2018 Government Operations Emissions Inventory Details 
 

Table B-1: Energy Consumption Data 

 Electricity 
(kWh) 

Natural Gas 
(therms) 

Steam  
(MMBtu) 

Buildings & Facilities 61,800,259 1,431,136 108,724 

Street & Lighting 44,009,752 n/a n/a 

Airport Facilities 14,764,458 1,285,398 n/a 

 

Table B-2: City Fleet, Airport Fleet, and Off-Road Data 

Fuel Type 
Gallons 

Gasoline 822,790 

Diesel 927,479 

Ethanol (E-85) 3.2 

 

Table B-3: Employee Commute Data (Scope 3) 

Fuel Type CO2 
(MT) CH4 (MT) N2O (MT) CO2e (mt) 

Employee 
Commute 

VMT 
Fuel Use 

(gal) 
Diesel 91 4.7E-04  2.9E-04 91.1 212,634 8,912 

Electric 0 0 0 0 26,341 0 

Gasoline 4,160 0.2155 0.15 4160.5 11,168,927 468,098 

Hybrid 
(gasoline) 56 2.9E-03 1.8E-03 56.4 151,610 6,354 

Transit 12 1.7E-04 1.7E-04 12.2   

 

Table B-4: City Department Waste Generation (Scope 3) 

Waste Destination Tons 
Landfill- City Government 23,728 

Landfill - Airport 2,001 

 


