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EXECUTIVE SUMMARY

This report represents the completion of the Greenhouse Gas (GHG) emissions
inventory for the City of Maplewood, Missouri. The ICLEI-Local Governments for Sustainability,
Community and Local Government Operations (LGO) protocols, processes and procedures,
were utilized as the standard for study. The Clean Air and Climate Protection Software (CACP
2009), designed specifically for the purpose of GHG inventory, was utilized to calculate GHG
emissions. The finalization of this report is the first of five steps outlined by ICLEI to assist and
guide municipalities through GHG emissions reduction action plan.

The GHG emissions inventory was conducted beginning in September of 2012 and
completed in January of 2013. Inventoried emissions released throughout 2010 are reported as
the baseline year. Inventoried emissions released throughout 2011 and 2012 are reported as
interim years and are analyzed comparatively. The three years inventoried were separated into
two parts as designated by ICLEI protocols: City of Maplewood LGO and the Community-Wide
sectors defined within the boundaries of the City of Maplewood. They are reported separately in
order to apply best practices and future policy development and implementation for GHG

emissions and energy use reduction in municipal operations and the community at large.

This report only provides GHG and energy use data, and identifies sectors within
Mapl ewoodds LoaBq@uniymtdarge that comsume mass quantities of carbon dioxide
fuels. In order to reduce the emissions as a result of the consumption, each sector must find
alternatives. The report does not include a GHG emissions and energy use reduction climate

action plan.

This report is not a comprehensive financial analysis of community-wide or local
government operations energy usage, fuel consumption, solid waste production or other
activities that create emissions and have a fiscal impact. Additional extensive research and
analysis is required for fiscal impact of energy use and emissions in a municipal community and

local government operations, and would be separate from the analysis included in this report.



MAJOR FINDINGS

Over the course of the research study of Community-Wide and Local Government
Operations energy use and GHG emissions inventory, a variety of interesting findings were
uncovered. The City of Mapl ewo oms@achand analysis of gakertdar pear
2010, 2011 and 2012 resulted in an outcome indicating overall CO.e emissions for the
Community-Wide and Local Government Operations combined totaled 105,045 metric tonnes in
baseline year 2010. Just two years later the combined emissions in 2012 totaled 99,373 CO-e.
Over the past three years the City of Maplewood has reduced its overall CO.e emissions by 5%.
The following tables highlight some of the major findings and positive impacts discovered in the

research and analysis.

Table 1: City of Maplewood Emissions Per Household summarizes the total COze
metric tonnes in baseline year 2010 emitted from households in the City of Maplewood. As the
table outlines, the 4,500 plus households located in the City of Maplewood emit 23 mt of COze

on average each year.

Community-Wide
Annual Household Emissions
mt CQe Emissions
Per Household 23
Source: City of Maplewood, 2013 & U.S. Census 2010

Table 1: City of Maplewood Emissions Per Household

Table 2: City of Maplewood Emissions Per Capita provides the average mt of COze

n

t

hi

emitted per person in the City of Maplewood in baseline year 2010. Consi dering Mapl ewo

U.S. census population in 2010 of 8,044 and natural gas, purchased electricity, transportation,
solid waste and wastewater treatment sources the average annual emissions per person is 13
mt of COe.

Community-Wide

Emissions Per Capita
mt CQe Emissions

Per Capita 13
Source: City of Maplewood, 2013 & U.S. Census 2010

Table 2: City of Maplewood Emissions Per Capita



Generally, Table 3: City of Maplewood, Missouri GHG Inventory Major Findings
highlights the three major emissions sources trending in the Community-Wide and Local

Government Operations study over the three year period from 2010 to 2012. Each of the

highlights below is detailed in the fullreport. The City of Mapl ewoodbés curr e

emissionstrendi | l ustrates the municipalityds movement to

City of Maplewood, Missouri
GHG Inventory Major Findings
Emissions Activity Community-Wide Local Government Operatior
Purchased Electricity |Leading Sector Emissions |3 Year downward trend
Natural Gas 3 Year downward trend 3 Year downward trend
Transportation & Light-Truck and Passenger C|Using Less Fuel and Creating Less
Vehicle Fleet Make up 78% of Emissions |Emissions from 2011 to 2012

Source: City of Maplewood, 2013
Table 3: City of Maplewood, Missouri GHG Inventory Major Findings

Overall, the City of Maplewood community-wide and local government operations have
progressively moved toward becoming more sustainable. The known and unknown effort from
residents, business, industries and government has positively impacted the municipality over
the past three years. In total sum, the past, present and planned future actions, reflects that

Maplewood stakeholders continue toward a healthy, prosperous and friendly community.
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INTRODUCTION

CLIMATE CHANGE: GLOBAL, NATIONAL, LOCAL

Despite controversy and debate among the international community over GHG emission
measurements and impacts, the consensus remains that our climate is changing across the
globe. The United Nations Kyoto Protocol basis for climate change assessment established a
framework by which countries evaluate GHG emissions and the Global Warming Potential
(GWP).! This foundation supplies mechanisms and standards for understanding climate
change assessments. The Global Climate Change Act of 1990 requires that the United States
of America conduct a national climate assessment every four years to report climate change
data and trending.? The intergovernmental body tasked with this reporting is scheduled to
release it latest report in 2013. ICLEIT Local Governments for Sustainability provide the
structure to assess municipal community and government operations GHG emissions and
energy use based on global climate change mechanisms and standards, and are conducted at
will.®> These organizations and acts are recognized as the foundations by which GHG emissions
are determined and analyzed over a specified period of time in order to better understand the
impacts of climate change as it is attributable to anthropogenic [human caused] activities

globally, nationally and locally.

1 For more information about the Kyoto Protocol visit http://www.unfccc.int/kyoto_protocol/items/2830.php.
2 For more information on U.S. Climate Change reporting, the most recent report, or the Act of 1990 visit
www,globalchange.gov.
3 For more information about ICLEI Local Government for Sustainability visit http://www.icleiusa.org/.
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LOCAL GOVERNMENT SUSTAINABILITY IN METROPOLITAN ST. LOUIS

Metropolitan St. Louis is full of vibrant :
Focus St. Louis

non-profit organizations whose missions are Key Steps to EnvironmentSustainability

dedicated to advancing the urban community and

1. Commit to Action
mid-west region. Focus St. Louis is one of many o

2. Assess the Situation
areanonprofits who Afocuso

3. Make Plans
development. Specifically, Focus St. Louis works

4. Implement

to promote outstanding leaders in the St. Louis
Measure to Celebrate Success

metropolitan region in many fields, including : S

Table 4: Focus St. Louis Sustainability Roadmap
sustainability. They are a local public partner
engaged in sustainable community development. Table 4: Focus St. Louis Sustainability
Roadmap above shows the five key steps to environmental sustainability that help regional

government, business, and industry navigate toward sustainability.*

Like Focus St. Louis, The U.S. Green
Building Council (USGBC) - Missouri Gateway®
Chapter is also dedicated to environmental

sustainability. The USGBC works in collaboration
Figure 1: USGBC with area stakeholders in local business and
Missouri Gateway Chapter industry, as well as municipal, county and state
government, to educate individuals about sustainable development, energy efficiency and
emissions reduction. In 2012, The Missouri Gateway Chapter of the USGBC partnered with
The City of Maplewood to conduct a Greenhouse Gas Inventory to aid the municipality in its
efforts to move toward a sustainable community. USGBC-Missouri Gateway Chapter supported
Mapl ewoodds GHG ghthe\RegiohabEnwronmédntal dnternship Program, which

they inherited from FOCUS St. Louis in 2012.°

4 Focus St. Louis, Environmental Sustainability Roadmap: A Toolkit for Local Governments (St. Louis, MO
Focus, 2009) http://focus-stl.org/.
5 USGBC - Missouri Gateway Chapter (St. Louis, MO: USGBC St. Louis, 2012)

http://www.usgbc-mogateway.org/
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THE CITY OF MAPLEWOOD: HEALTHY, PROSPEROUS & FRIENDLY

Founded in 1908 as a bedroom community, the City of Maplewood has transitioned to a
traditional suburb over the last century.” With a consistent population of just over 8,000 people
living in 1.56 square miles west of the St. Louis City border, the City of Maplewood is more than
a typical suburb. Located in the heart of St. Louis County and surrounded by many other
municipalities of similar geographic size, this bustling municipality has multiple major
thoroughfares bordering and running through the city limits. Interstate 64/40 connects Big Bend
and Hanley Road to the major artery in Maplewood, Missouri Route 100, also known as
Manchester Road. These transportation corridors provide residents and visitors access to
Maplewood homes and business in a healthy, economically prosperous and environmentally

friendly community.

As part of t heavirommental friengliaeksianhdycdmsnitment to healthy living,
on June 12, 2007, former City of Maplewood Mayor, Mark Langston, created a Climate Action
Committee resolved to establish a climate action plan to reduce greenhouse gas (GHG)
emissions. Additionally, former Mayor Langstonf or mal 'y dec | ar ecdmmitnheet ¢ 0 mmu n
by signing the 2007 U. S. Mayor 6 s CnAgreeaneng plddging to eedutei GHG
emissions within the City of Maplewood by 7% below 1990 levels by 2012.2

On October 12, 2010, current Mayor James White,c ont i nued hi s predecess
commitment by formally supporting the creation of The City of Maplewood Sustainability
Commi ssion resolved to act as an advisory board t
sustaining a livable, safe, and healthy city and promote the responsible use and conservation of
energy and natural resourcesa® Through the USGBC-Missouri Gateway Chapter the
Sustainability Commission and Maplewood Community Development Director, Rachelle
L Bcuyer, acquired the funding to conduct a GHG Emissions Inventory and Climate Action Plan
to reduce energy use and GHG emissions. This report detailsthei nvent ory of Mapl ewo
energy use and GHG emissions in calendar years 2010, 2011 and 2012, as well as, supports
the long term efforts of the local government and community to reduce emissions and positively

affect climate change to improve the local environment and advance sustainability initiatives.

7 For more information about the City of Maplewood visit http://www.cityofmaplewood.com/.
8 City of Maplewood, Missouri Amended Resolution RO7-60.
9 City of Maplewood, Missouri Amended Resolution R10-49
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UNDERSTANDING A GHG EMISSIONS INVENTORY

ICLEI'T LOCAL GOVERNMENTS FOR SUSTAINABILITY

In September of 2012, The City of Maplewood joined ICLEI T Local Governments for
Sustainability. The municipalityds membership and
opportunity for Maplewood to share administrative and technical information, as well as
innovative knowledge that aid municipalities in GHG inventory and future strategic plan
development. | CLEI 6s i nternational standards establisheoc
local government operations and communities give guidance to municipalities in their efforts to

conduct GHG inventories and future emissions and energy use reduction planning.

As previously described, activities that create GHG emissions are anthropogenic [human
caused]. An inventory of GHG emissions account for the activities, identifies the sources and
guantifies the amount of GHGs emitted into the ea
period; typically a calendar year. Such an inventory supplies the community, like Maplewood,
with the knowledge of its energy consumption and emissions resulting from that consumption.
The knowledge the community gains by attaining the information from the inventory benefits the

local government and the community at large.

ICLEI PROCESS

ICLEI

Local

.. . Governments
emission and energy use Inventory and for Sustainability

ICLEI outlines the process for GHG

reduction into five milestones. Figure 2

illustrates the milestones and process flow

Milestone 1
for municipalities to follow. This report ’ Tnventory Emissions \
encompasses Milestone 1; the Inventory of

Milestone 5 Milestone 2

GHG Emissions as a result of activities and Monitor/Evaluate Establish Ta

sources in The City of Maplewood, Missouri, l &;}‘32,’32'8“[ ‘

and also includes a recommendation for

Milestone 2; Establish Target reduction. \?"":J [wa
Milestones 3 through 5 outlined by ICLEI .
may be discussed in subsequent reports, Figure 2: ICLEI Process
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including a municipal Climate Action Plan, dependentonthemuni ci pal it yés ongoing

to energy use and GHG emission reduction.

With the completion of thisreport,the Ci ty of Mapl ewoodbs commit me
baseline energy use and GHG emissions establishes the benchmark required to set target
reduction goals in future years and to develop a plan to meet those goals. Furthermore,
Maplewood has planned to pursue energy use and GHG emission reduction subsequent to the
completion of this report. With the adoption of an established target reduction in Milestone 2,
and the development of a 2013 Community-Wide and Local Government Operations Climate
Action Plan in Milestone 3, Maplewood is proceeding with the commitment to reduce energy use
and GHG emissions.

ICLEI PROTOCOLS

Milestone 1 of ICLEIs five milestone process for GHG emissions inventory provides a
guideline and instruction for the municipality in collecting, analyzing and presenting community
wide and local government operations GHG emissions and energy use inventory in two

protocols based on municipal boundaries as outlined in Figure 3.

As illustrated in the figure below energy use and GHG emissions are divided and
measured in two specific boundaries. Community-Wide energy use and GHG emissions make
up the largest portion of the inventory, andarepre-d et er mi ned by the munici pal
boundaries. In other words, all of the energy
used, combined with all of the activities that
create GHG emissions within the city limits of Community
Maplewood determine the bounded area Emissions

considered and calculated in this report.

Government

Operations Subset

The energy use and GHG emissions
inventory also includes the Local Government

Operations (LGO), which incorporates all

energy used combined with activities that
create GHG emissions that are under the Figure 3: ICLEI Protocol Boundaries

municipalgov er nment s fioperational control 0. The LGO er
15



inventoried separately from the community in order to better identify and quantify emissions
generated from municipal service provisions compared to overall community usage. This allows
the LGO to efficiently allocate resources and develop best practices within municipal operations

for the community at large.

BENEFITS OF CONDUCTING A GREENHOUSE GAS (GHG) EMISSIONS
INVENTORY

A GHG emissions inventory provides a benchmark to compare future performance and
demonstrate progress in emissions reduction within a municipality. The baseline helps
stakeholders establish a foundation and outline realistic and achievable goals in climate action
plans and comprehensive municipal strategic plans. Inventory baselines also aid municipal
officials and citizenry with knowledge to identify budget and fiscal constraints within the
community.

Additionally, the disclosure of baseline levels of the GHG emissions activities and
sources in the Community-Wide and Local Government Operations add transparency in local
municipalities. Transparency in energy usage, fuel consumption and emissions translates to
transparency in spending. Clear allocation of municipal resources improves the environment for
all stakeholders in the community.

Moreover, conducting and continual monitoring of GHG emissions and energy use
establishes awareness of resource allocations in a community and local government operation.
GHG emissions knowledge and attentiveness to emissions reduction moves municipalities
toward an optimal distribution of resources, not the least of which are financial resources, and
all of which foster accountability, responsibility and transparency of available resources.
Fundamentally, GHG emissions inventories move communities and local government

operations toward sustainability.
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INVENTORY METHODOLOGY

RESEARCH INTEGRITY AND QUALITY CONTROL

Data Collection was conducted from September 2012 through January 2013. A
common occurrence in complex research projects of this nature are the use of large,
multifaceted, and incomplete data sets. It is important to note that data limitations are to be
expected and exist in the report. Every effort was made to ensure the highest level of research
integrity throughout the processes of this project, and in instances where data limitations occur

assumptions were made and formally annotated.

It is also equally important to reference the common occurrence of numerical rounding
within emissions calculations. Rounding is utilized in the CACP 2009 tool to simplify emissions
presentation. This common practice eliminates the exact sum of figures in some calculations,

and may slightly alter the total emissions outcome.

To ensure quality control a predetermined centralized location in the City of Maplewood
was utilized to store all data sets. All data sets including the Final Master Data Workbooks used
in reporting and presentation are properly labeled in the centralized location within the

municipality, and are available for review by request.°

QUANTIFYING GHG EMISSIONS

Many features must be considered when quantifying GHG emissions in Community
Wide and Local Government Operations. Community-Wide inventories must consider
geographic size and boundaries of a municipality. Additionally, emission calculations rely on
municipal variables including population and household demographics, as well as modes of

transportation.

LGO emissions quantifications rely heavily on municipal service provision knowledge. It

is critical to know whether or not the city being inventoried provides its own emergency

10 For information about the data sets utilized in this project contact The City of Maplewood.
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response service to the community or if it participates in contracted emergency service

provisions with neighboring municipalities.

All the variables outlined above for Community-Wide and Local Government Operations
emissions inventories are criticaltothe assessment and outcome of a cor
environment. The above information coupled with energy use and GHG protocols and
procedures all factor into a GHG emissions inventory. The subsequent subsections that follow
outline and provide an understanding of the requirements of Community-Wide and LGO energy
use and GHG inventories.!!

ESTABLISHING A BASELINE YEAR

It is essential that a municipality select a baseline year for GHG and energy use
inventory. The baseline year is established as a starting point by which to set and measure the
selected GHG emissions target reduction goal. The baseline year provides a benchmark to
compar e f gemissians ty thesbaséline year while taking the selected target reduction

goal into consideration.

The City of Maplewood selected 2010 as the baseline year. 2010 was selected for a
variety of reasons; primarily for data collection

measurements, including decade data analysis.

TYPES OF GHG EMISSIONS

Greenhouse Gas (GHG) emissions have been identified and internationally recognized
and regulated by the Kyoto Protocol. The ef fect of the identified gaseé
atmosphere is measured by the Global Warming Potential (GWP). GWP is defined as the unit
measurement of heat trapping effects of gas relative to carbon dioxide (CO,). Table 4 outlines

the ratio of the six internationally identified and recognized greenhouse gases relative to CO».

11 For more information about processes and procedures in quantifying GHG emissions visit ICEI Local
Governments for Sustainability http://www.icleiusa.org/
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In other words, the effect of
THE GLOBAL WARMING POTENTIAL (GWP)

S A A TR e o Methane (CHs) on the earthos

Global Warming atmosphere has a twenty-one times

Greenhouse Gas .
Potential (GWP)

greater heat trapping ability than CO,.12
Figure 4: CO2e Flow Chart
shows GHG inventories for

Carbon Dioxide (CO,)

[y

Methane (CH,)

N
[y

Nitrous Oxide (N,0O)
Hydrofluorocarbons (HFCs) 43-11,700 communities and local

Perflurocarbons (PFCs) 6,500-9,000 Go v e r n maahemsgons are

w
=Y
o

Sulfur Hexafluoride (SFg) 23,900 converted to the common unit of

Table 5: Greenhouse Gas Global Warming Potential

carbon dioxide equivalent (COze). As Figure 3

explains the CO.e is calculated by taking the —
Methane
greenhouse gases that result from an activity and ;l_g?g:;:;l, (‘" CHy |

multiplying the GHGs by its GWP, and then summing
the total for a carbon dioxide equivalent (CO2e).

QUANTIFICATION METHODS

Greenhouse gases can be quantified in two Multiply by Global Warming Potential
ways 1) Measurement based methodologies, or 2) promn
Calculation-based methodologies. To quantify ‘

GHGs in a measurement based method the GHGs
must be directly monitored as they are emitted from the
source. This requires technical measurement tools. Total Emissions,

Carbon Dioxide

An example of this may be found in a power plant or Equivaleit

(mt CO2e)

wastewater treatment facility that has a measurement

system in place to directly monitor and quantify the
emissions at the time emissions are exhausted. The Figure 4: CO2e Flow Chart
calculation based method considers and multiplies

emissions factors as a result of activity. This is mathematically articulated as:

1 Activity Data x Emission Factor = Emissions.

12 For more information on the internationally recognized GHGand t he effects of GHG on t
atmosphere visit Kyoto Protocol http://kyotoprotocol.com/.
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CACP 2009 SOFTWARE

ICLEI Local Governments for Sustainability provides member municipalities with the
GHG emissions calculation software CACP 2009. CACP 2009 provides municipalities with the
capability to assess GHG emissions based on the boundaries as outlined by ICLEI Protocols.
Specifically, CACP 2009 analyses and measures the municipal data by calendar year in the

Community-Wide boundary and the Local Government Operations boundary.

EVALUATING GHG EMISSIONS BY SECTOR

GHG emissions are evaluated by sector. The Community-Wide GHG Energy Sector
emissions are measured in three sub-sectors: 1). Residential, 2). Commercial, and 3).
Industrial. GHG energy emissions in the community are measured by determining the energy
consumed by natural gas and purchased electricity usage for each sector. Community-wide
inventories also include activities that generate GHG emissions including transportation, solid
waste production, water conveyance and wastewater treatment.

Transportation Sector evaluation requires determining the vehicle miles traveled (VMT)
within a municipality city limits. The VMT is calculated and emissions are estimated based on
the fuel consumption from the calculated VMT by type of vehicle.’®* Communityi wide Solid
Waste Sector emissions are provided by waste haulers for the specified community, and are
calculated based on the total tonnage of garbage collected and hauled from the municipality to
the landfill. Water and Wastewater Sector treatment calculations are collected from local
sewer and water service providers, and are calculated based on the energy use required to
provide the services to the community at large.

Water Sector conveyance is not included in this report. Neighboring municipal GHG
emissions studies did not include water conveyance. For this reason, water conveyance was
omitted.

Local Government Operations GHG emissions evaluation is similar to the Community
Wide evaluation, in that energy use and GHG emissions sources are also divided into sectors.
LGO sectors are categorized by 1). Building and Facilities, 2) Lighting, including Street,

13 Nationwide VMT is tracked by the Department of Transportation, and provided upon request.
Metropolitan VMT in this study was a calculated based on Missouri Department of Transportation and
East West Gateway Council of Governments sets and U.S. Census data.
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Parking, & Traffic, 2) Vehicle Fleet, 3) Employee Commute, 4) Refrigerant and Fire
Suppressant, 5) Other miscellaneous sources that may be identified as part of the LGO
evaluation.

Some energy use and GHG emissions inventories sub-divide the LGO sectors by
department operation. This aids local municipal government operations to best identify how
departments are using energy resources and emitting GHGs; and will help those departments to
allocate resources efficiently and reduce GHG emissions.

Building and facilities, lighting, vehicle fleet and employee commute were evaluated and
included in this report for the City of Maplewood. Refrigerant and Fire Suppression data were
not available. Given Maplewoo d 6s muni ci pal service provision str
divided into departmental categories. Specifically, Maplewood was divided and evaluated into
four departments: 1) Executive Administration, 2) Fire Department, 3) Police Department, and 4)
Public Works Department.

EVALUATING GHG EMISSIONS BY SCOPE

In GHG emissions analysis emissions scopes are defined as the way in which an energy
source is combusted and who has

control of that combustion. Three

scopes are utilized when evaluating €,  SF, CH, N0 HFCs PFCs
LGO GHG emissions: 1) Scope 1 - il
-5
Direct Control, 2) Scope 2 - Indirect
Control for own use, and 3) Scope 3 3;;,"'"'“-«-““"«-%""“'
i Indirect Control all other sources. 52 § ]
Figure 5: ICLEI LGO Emisssions ‘

Scope diagrams emissions scopes for
LGO. Figure 5: ICLEI LGO Emisssions Scope

When evaluating LGO by their
individual sectors as described in the previous section LGO must also be evaluated by the three
defined scopes of the GHG emissions. Defining the scope of the GHG emissions equips the
LGO with the knowledge of direct and indirect operational control, which better outlines the
LGOs decision making processes with respect to energy use and GHG emissions as a result of
LGO activities.

This report contains both GHG emissions scopes and sectors by department in the City
of Maplewood LGO inventory.
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COMMUNITY-WIDE GHG INVENTORY

RESIDENTIAL, COMMERCIAL & INDUSTRIAL

As previously described community-wide energy use and activities that generate GHG
emissions are inventoried by sources and sectors. Contemporary protocols have reevaluated
community-wide sourcingt o i ncl ude a comprehensive Abuilt envi
measurement effective 2012. The newly evaluated protocols include GHG emissions
accounting methods for sources that were not included in prior municipal reports in the St. Louis
metropolitan area.

The City of Maplewood measured energy use and GHG emissions by available sourcing
data within the three sect or s-wideptotbdolhasedobby | CLEI 6s
comparative municipal data analysis.

Available sourcing data for the City of Maplewood included 1) Natural Gas, 2) Purchased
Electricity, 3) Transportation, 4) Solid Waste and 5) Wastewater treatment. When applicable,
and dependent upon availability of data three sectors were measured: 1) Residential, 2)

Commercial and 3). Industrial.

NATURAL GAS

Mapl ewoodds resi dei
Community-Wide Sector

Natural Gas Emissions commercial and industrial

14000 Annual Comparison i
' community natural gas usage for

12,000 -

baseline year 2010 reached
4,418,603 million therms. At an
- average municipal rate of $1.06

1 | per therm in 2010, the cost to the

community for therm usage at

10,000 -

m 2010

8,000 |
m 2011

mt CO2e

6,000 -

4,000 -

2,000

0!
Residential Commerical Industrial

Source: Laclede Natural 625 Co, 2013 3 Year Analysis this level reached almost $47

Figure 6: Commnity-Wide Sector Natural Gas Emissions million.** Ma pl ewood resi den:

Annual Comparison 2010, 2011 & 2012.
apartments, condos, and homes

14 Laclede Natural Gas Company, City of Maplewood municipal rate average, 2010.
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lead the natural gas emissions, and make up 55% of natural gas usage when compared to
commerce and industry. Specifically, in baseline year 2010, the Community-Wide GWP totaled
23,428 COze; 12,946 COze in the residential community; 6,932 COze in commercial businesses;
and 3,550 CO.e at area industries.
Figure 6: Commnity-Wide Sector Natural Gas Emissions illustrates the GHG emissions
level for the community wide natural gas usage from 2010 through 2012, and shows the
Maplewood residential community with the greatest level of emission based on therm usage
when compared to its community-wide neighbors. Additionally, the bar graph illustrates that
from 2010 through 2012 the City of Maplewood resi
emission output is trending downward, indicating a decreased use of natural gas.

PURCHASED ELECTRICITY

Community-Wide Electric usage for baseline
Purchased Electricity Emissions year 2010 for Cit y o f M

Annual Comparison

30,000

residential commercial and industrial
reached 118,622,854 million kilowatt

2010 hours (kWh). At an average
w2011

25,000

20,000

mt CO2e
&
=)
8

municipal rate of $0.08 per kWh in

10000 2012
S0 . 2010, the cost to the community for
0 kWh usage at this level reached
Residential Commerical Industrial
Source: Ameren, 2012 3 Year Analvsis almost

*Nov ember & December 2012 Estimated

Figure 7: Community-Wide Sector Purchased Electricity Emissions $9.5 million dollars community-
Annual Comparison 2010, 2011 & 2012 wide.?® Unlike natural gas usage,

Ma p | e w ocamthé@al business leads the purchased electricity emissions. Mapl ewood®6s
commerce makes up 45% of electric usage when compared to residential and industrial

community partners.

In baseline year 2010, the community-wide commercial GWP totaled 24,084 CO-e;
19,953 CO.e in commercial businesses, and 10,201 COe at area industries. As Figure 7:
Community-Wide Sector Purchased Electricity Emissions Annual Comparison 2010, 2011 &
2012 explains the GHG emissions level for the community wide electric usage from 2010

through 2012, shows the Maplewood commercial community with the greatest level of GHG

15 Ameren, City of Maplewood municipal rate average, 2010.
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emission based on kWh usage when compared to residents and industry. In total sum,
community-wide GHG emissions in baseline year 2010 cumulated to a GWP of 54,238 CO.e.
Despite the estimated average usage for November and December 2012, the bar graph also
illustrates that from 2010 through 2012 the City of Maplewood community wide purchased

electricity GHG emission output is trending downward, indicating a decrease in kWh usage.

COMBINED ENERGY CONSUMPTION

Converting and combining both natural gas and purchased electricity community-wide
consumption into British Thermal Units (BTU) provides an opportunity to evaluate the total

community-wide energy consumption and emissions trends.

Converting therms and kWh Community-Wide Usage & Emissions

to BTU does distort the total GHG Combined Energy Consumption
Annual Comparison

emissions COze. In this case, 1,000
) ) 900 ——
natural gas CO-e in baseline year 800 -— e 5
745
2010 reached 24,084 CO.¢e and -
purchased electricity reached 54,238 'é 500 —mt CO2e
(L] 400
COze; totaling 77,666 GWP. 2 0 —mmBTU
==
Whereas, converted and combined 200
100
natural gas and purchased electricity 0
. 2010 2011 *2012
BTUs indicates a total GHG )
3 Year Analysis
emissions GWP of 77,454 CO.e. s;\:I?Zes‘fi).:zf:nl,zzgit;;nf;fl:deGasCo,zma
The slight difference of 212 CO-e Figure 8: Community-Wide BTU Usage & GHG Emissions Annual

GWP is indicative of computation Comparison 2010, 2011 & 2012

errors in CACP 2009 emissions rounding.

Despite any small numerical calculation conversion errors it is important to note that in
analyzing all three energy units, BT UG s, k Wh indivalualty arnd m eombirsation the
community-wide energy usage in The City of Maplewood appears to be trending downward. A
downward trend in any unit of energy consumed in a community has a positive impact not only

on emissions but also on natural resource use and the community-wide economy.
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TRANSPORTATION

Community-Wide Vehicle Type Emissions Vehicle miles traveled (VMT) in the
Baseline Year 2010
3% U.S. are tracked and recorded by the U.S.
Department of Transportation. Additionally,
= Heavy Duty Vehicles Diesel state departments of transportation are
lahe Trucks & Passenger responsible for monitoring, counting, and
g e collecting performance data within respective
78% jurisdictions, including municipalities. With

federal and state data sets, non-profit

organizations like the East West Gateway

Measure
Source: EWGCG, 2012

Figure 9: Community-Wide Vehicle Fuel Type Emissions Council of Governments (EWGCG) are able
Baseline Year 2010 to utilize the information to develop
transportations models for a specific region. Over 6 million daily VMT are clocked in St. Louis.
Comparatively, the City of Maplewood has just over one-hundred thousand VMT estimated
commuting withint he city | imits each day. Mapl ewoodds an
determine GHGs emitted in Community-Wide Transportation in baseline year 2010. Annual
VMT accompanied by ICLEI standard percentage of vehicle type breakdown determines
emissions within a specified community for 2010, and VMT has remained relatively constant at
those levels for the last several years.
Due to the 2008 Missouri Renewable Fuel Standard Act all regular gasoline sold in the
state must contain a minimum of 10% ethanol.*® Figure 9: Community-Wide Vehicle Fuel Type
Emissions illustrates the three vehicle fuel types: 1) Heavy Duty Diesel, 2) Light Truck and
Passenger Car E10, and 3) Light Truck and Passenger Car Regular Gasoline that were
evaluated in this inventory report. Of the three types Light-Truck and Passenger Car Regular
Gasoline make up the majority of the emissions in the City of Maplewood at 78%. According to
the analysis only 3% of emissions attributable to VMT in the City of Maplewood are a result of
Heavy Duty Diesel fuel. Based on the City of Maplewood VMT estimates in baseline year 2010
total annual VMT reached almost 37 million miles for all vehicle types. Fuel consumption
Community-Wide in baseline year 2010 reached an estimated 9.2 million gallons; of which 4.4

million gallons was unleaded gasoline (including E10), and 4.8 million gallons of diesel.

16 Missouri Department of Agriculture, 2008 Missouri Renewable Fuel Standard Act
http://mda.mo.gov/weights/fuel/renewablefuelstandard.php
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SOLID WASTE

Communityi wide solid waste emissions are calculated based on the total tonnage of
garbage collected and hauled from the municipality to the landfill. Generally, Community-Wide
solid waste data is subdivided into residential and commercial waste. As of 2004, The City of
Maplewood has received contracted waste hauling services from Republic Services, formerly
known as Allied Waste.” Commercial waste pickup for Maplewood, prior to 2012, has not been
tracked. Additionally, it is difficult to isolate because commercial accounts are picked up in a
different type of truck than residential waste, and as a result the commercial waste hauling front

loader trucks blend with other commercial waste hauling routes in other municipalities

throughout the St. Louis region. Due to
Community-Wide Residential . .
. . the absence of commercial solid waste
Solid-Waste Emissions
Annual Comparison data, Community-Wide solid waste
600 . .
00 483 hauling for baseline year 2010 and
400 7 subsequent trending analysis onl
2 200 368 q g Yy y
200 cO2e included emissions based on residential
100
0 waste.
2010 2011 2012 Specifically, in the annual
Source: Republic Waste, 2012 3YearAnaIy5is . H - H
' comparison for residential solid waste,

Figure 10: Communiy-Wide Residential Solid Waste Emissions
Annual Comparison 2010, 2011 & 2012 :

Figure 10: Communiy-Wide Residential
Solid Waste Emissions illustrates 368
mt COze in baseline year 2010. 2011 shows a rise in residential solid waste emissions to 483
mt COze, followed by a slight decrease in 2012 to 437 mt CO2e. In summary, the line graph
shows that residentsésolid waste tonnage and emissions in the City of Maplewood are
fluctuating

It is worth noting that in 2012, Republic Waste began tracking commercial solid waste
and recycling data in addition to residential data. Republic Waste was able to provide

residential, commercial and recycling information for 2012.

17 Solid Waste Collection & Disposal Request for Bid, City of Maplewood, August 27, 2004.
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To help better illustrate the annual trend for Community-Wide residential solid waste in
Maplewood it is helpful to review both

waste and recycling tonnage. In the 2012 Solid Waste by Source

most recent year of available solid

waste datathe City of Map

residential waste hauling tonnage was 1814 143
] 2,000 - 91 M Residential
1,814 tonnes, commercial was 1,436 1,500 - - o )
- Commercial
. € 1,000 - 437 343’
tonnes, and recycling was 94 tonnes as 500 | Recycle

0 4
Garbage CO2e

2012 Solid Waste Tonnes & Emissions. tonnes vs. emissions

With all three types of solid waste data

depicted in Figure 11: Community-Wide

Source: Republic Waste, 2012

Figure 11: Community-Wide 2012 Solid Waste Tonnes &

Emissions

available in 2012 GHG emissions were
analyzed separately to illustrate and
provide information about what may be expected in future yearsba nal y si s . Certainly,
important to note that recycling waste does positively impact emission figures as shown in

Figure 11. As reflected in the above graph recycling efforts transferred 94 tonnes of solid waste

in Maplewood that would have been calculated in either residential or commercial solid waste

categories. Those 94 tonnes of recycled material equates to zero emissions in Maplewood.

WASTEWATER TREATMENT

Community Wastewater Treatment

Community-Wide wastewater Emissions Trend

treatment emissions data was provided 140 120
120
by Metropolitan St. Louis Sewer District 100 89 -
- 80 -
(MSD). City of Maplewood emissions are E o
. . . 40 CO2e
based on total estimated residential, 2
. . . 0
commercial and industrial customers 2010 2011 2012

3 Year Analysis

served by the Lemay wastewater
treatment plant (WWTP). The MSD

Source: MSD, 2012

Figure 12: Community-Wide Wastewater Treatment Emissions
Lemay WWTP serves approximately Annual Comparison 2010, 2011 & 2012

638,750 customers in the metropolitan region. Ma p | e w o otdbdt®n iccaleulated by

multiplying by the fraction of the number of residential connections in the City of Maplewood and
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dividing that figure by the number of residential connections in the Lemay WWTP area. Both

figures are determined by MSD graphic information system GIS.

In the City of Maplewood baseline year 2010 GHG emissions totaled 89 mt CO.e. GHG
emissions dipped in 2011 to 7 mt COze and spiked to 120 mt COZ2e last year. Wastewater
treatment emissions result from the amount of energy utilized to process and treat wastewater.
During years of higher precipitation coupled with household wastewater contributions
municipalities will see fluctuations in GHG emissions as a result of WWTP processing.
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COMMUNITY-WIDE GHG EMISSIONS FINDINGS

oo The sectors previously outlined
Community-Wide

Sector Emissions respectively makeup the Community-Wide
Baseline Year 2010

/smidu\;aste GHG emissions. In total sum, Community-
Wastewater
Treatment Wide GHG emissions in baseline year 2010
reached a total of 103,855 mt COze. Figure

13: Community-Wide Sector Emissions

Baseline Year 2010 shows the percentage
contribution of each sector. In Maplewood
Residential and Commercial sectors

practically split the majority of GHG

Source: City of Maplewaod, 2013

Figure 13: Community-Wide Sector Emissions Baseline emissions in half. Residential homes,
Year 2010 apartments and condos created the most
GHG emissions in baseline year 2010 at thirty-three percent of the Community-Wide emissions.
The commercial sector follows closely at thirty-one percent. Although the figure on the right
indicates that the Solid Waste and Wastewater Treatment sector have no impact on
Community-Wide emissions previous sections highlighted each sector& contribution. Yet it is
worth noting that both the Solid Waste and Wastewater Treatment percentage is so small that it

made up less than one percent and is too small to factor on the pie chart above.

Figure 14: Community-Wide

Community-Wide
Source Emissions provides another Source Emissions

Baseline Year 2010
perspective of the total 103,855 mt CO,e Fesiential

0%

Wastewater
Treatment
0%

in baseline year 2010. Of the six
categories of sources that make up
Community-Wide GHG emissions
purchased electricity from all sectors is
responsible for fifty percent of the GHG
emissions in Maplewood; natural gas

and gasoline round out the majority of

Source: City of Maplewood, 2013

the remaining emissions percentage.

Figure 14; Community-Wide Source Emissions
FUra A" S

Mapl ewoodds resi ckent _ nNess
Baseline Year 2010

utilize many hours of purchased
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electricity to create a thriving community, and that usage results in the largest portion of source

emissions.

60,000
54,238 53,813 53,904

50,000

40,000

30,000

23,482 22,117

mt CO2e

20,000

10,000 —+

368 89 483 77

0

*Excludes Baseline Transportation data
*November & December 2012 Electric Estimated
Source: City of Maplewood, 2013

3 Year Analysis

Community-Wide GHG Emissions Source Trend

18,189

437 120

2010 2011 2012

An annual
comparison of

Community-Wide Source

M Electricity L
emissions over three

M Natural Gas

years illustrates the
Residential Solid consistent usage of

Waste

purchased electricity over
m Wastewater

Treatment a three year period in

Maplewood. As Figure
15: Community-Wide

Figure 15: Community-Wide Source Emissions 2010, 2011 & 2012

Annual Comparison

Source Emissions shows,

purchased electricity has

hovered around fifty-four thousand mt COze in 2010, 2011 & 2012. Conversely, the bar graph

shows a downward trend in natural gas usage. Specifically, in baseline year 2010 natural gas
emissions were at a high of 23,482 mt COze and decreased to 23,117 mt COze in 2011, and

dropped further to 18,189 mt COze in 2012. Additionally, residential solid waste and wastewater

treatment figures reflected in the bar chart help to illustrate the reason GHG emissions impact is

shown as zero percentage in Figure 14: Community-Wide Source Emissions. Furthermore,

diesel and gasoline emissions were omitted from the bar chart annual comparison since

baseline year 2010 transportation data would remain constant over a three year period.

The baseline year 2010 GHG
emission of nearly 104 thousand mt CO.e
reflects a three year emissions high
compared to 2011 and 2012. Moreover, as
Figure 16: Community-Wide Emissions
demonstrates, emissions fell from 2010 to
2012 by just over 5,500 mt CO.e. The steep
graphical downward trend alludes to a
significant decrease in Community-Wide
emissions; however, the aggregate reduction

is five percent over a three year time period.

Community-Wide Emissions
Annual Comparison

mt CO2e
103,855

102,168

98,328

2010 2011 2012

3 Year Analysis

Source: City of Maplewood, 2013

Figure 16: Community-Wide Emissions
Annual Comparison 2010, 2011 & 2012
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LOCAL GOVERNMENT OPERATIONS INVENTORY

As previously outlined in inventory methodology, Local Government Operations (LGO)
GHG emissions and energy use is inventoried in emissions scopes and sectors. Specifically for
The City of Maplewood LGO energy use and emissions was subcategorized by department.
This inventory also includes consumption and fiscal impact where data was available or able to
be estimated from other referenced sources.

Emissions were calculated and quantified for all three years 2010, 2011 & 2012 in all
scopes and sectors for each LGO department. The amount of data for all three years for the
LGO is sizeable. In order to maximize the information reported and at the same time minimize
the document pages while providing a comprehensive analysis GHG emissions for baseline
year, 2010 are reported in detail for LGO departments. Interim year reports 2011 and 2012,
while comprehensive, are reported as a 3 year annual comparison. Detailed reporting on any

specific year can be requested from the City of Maplewood.

BUILDINGS & FACILITIES

LGO buildings and facilities for The City of Maplewood were personally examined in
September of 2012. Maplewood City Hall, Public Works Maintenance Building, Aquatic Center,
and the Police Substation located at 7169 Lyndover Place, in Maplewood, Missouri, were
researched and evaluated to determine energy use and GHG emissions i n t huddingsi t y 6 s
Additionally, data was acquired and analyzed on local government facilities including

Maplewood City Parks, parking lights, street lights and traffic lights.

The City of uthgnedordsvalmrg avith$ulfilled data requests from local
metropolitan utilities were reviewed, manipulated and aggregated in order to utilize CACP 2009
to determine Maplewoododés LGO buildingsBeand facild.i
following subsections feature the data applied in the analysis and report the outcome of both

energy use and emi ss i oObuildings and fAditipd. e woodds L GO
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SCOPE 1

NATURAL GAS USAGE

As previously
described, Natural Gas is
a Scope 1 stationary
combustion energy
source in LGO. The City
of Maplewood utilizes
natural gas in many of its
operations. As a Scope
1 emission Maplewood
has direct control over
natural gas usage and
emissions. Table 6: LGO
Natural Gas Monthly
Usage Annual
Comparison 2010, 2011
& 2012 outlines the
monthly therm usage for
the buildings and
facilities in each LGO
department that uses
natural gas.

Additionally, Table 6
outlines three years of
municipal monthly
natural gas usage. As
most would anticipate
the table clearly reflects
the winter months with
the highest number of
natural gas therms used

in each calendar year. It

LGO Natural Gas Usage by Month

in therms
Facility Jan Feb |March|April] May |June| July | Aug |Sept] Oct | Nov| Dec
City Hall 1538| 1334 739 192 9| 71 62| 61 57 68| 269 1249
Public Works 1866 1609 693 15 7 4 3 2 3 2| 22 1022
Parks 11 10 9 9 5 2 3 3 3 3 7 8
Aquatic Center 252 209 81| 28] 3377| 56| 67| 34| 22 15 17 96
Police Substation 62 50 27 5 0 0 0 0 0 0 6 50
Baseline

2010 Totals 3730| 3213 1548| 249| 3486| 133| 135 99| 85 88| 321| 2426
City Hall 1392 979 531] 268 85| 50| 50 44| 49 51| 206 721
Public Works 1669 1321 547| 252 3 3 2 3 2 3 9 658
Parks 10 716 15 13 6 3 7 15| 22 27
Aquatic Center 167 139 51| 25| 3301 56| 390 27 18 13 10 0
Police Substation 60 50 23 13 2 0 0 0 0 3 23

2011 Totals 3298| 2498 1159| 574| 3407 122| 97| 77| 76 82| 250| 1428
City Hall 1032 820 312 89 73| 61] 43| 40 43 115 405 621
Public Works 1507 974 271 4 3 2 2 2 2 3] 49 274
Parks 33 28 20 22 17] 14 8 6 8 13 17 18
Aquatic Center 49 4 0 17| 1364 36/ 33 21 18] 16 16 0
Police Substation 42 31 8 0 0 0 0 0 0 6 15

2012 Totak 2664| 1856 610 132| 1457| 113| 85 69| 71 147| 493 928

Source: Laclede Gas Co_ January 2013

Table 6: LGO Natural Gas Monthly Usage Annual Comparison 2010, 2011 &

2012
LGO Natural Gas Cost by Month
in U.S. Dollars
Facility Jan | Feb |March |April [ May [June| July [ Aug | Sept| Oct | Nov| Dec
City Hall $1,454] $1,295| $827 [ $269( $123 | $100| $92 | $92 | $93 | $105 | $381| $1,245
Public Works | $1,814] $1,596| $845 | $85| $71 | $68| $67 | $66 | $74| $60 | $90| $916
Parks $39 | $38 | $37 | $37| $29 | $26| $27 [ $27| $30| $31 | $38| $39
Aquatic Center | $341 | $289 | $135 [ $72 [ $2,899| $87 | $97 | $98 | $62 | $58 | $66| $164
Police Substatign $103 | $93 $61 | $31| $24 | $24| $24| $24| $27| $28 [ $36( $95
Baseline
2010 Totals [$3,7511$3,312$1,903$494|$3,146$306($308($307[$285| $281 |$611|$2,459
City Hall $1,355( $1,037] $690 | $378| $120 | $89| $89| $84 | $88| $90 [$300[ $801
Public Works | $1,418| $1,149| $541 | $305| $62 | $62| $61 | $63| $62| $63 | $72| $595
Parks $42 | $41 | $38 | $51| $42 | $40| $34 [ $31 | $35| $42 | $59| $63
Aquatic Center | $252 | $218 | $109 [ $76 [ $2,837] $94 | $79| $60 | $62 | $57 | $58| $46
Police Substatign $103 | $96 $59 | $46| $30 | $28| $29| $29| $29| $29 [ $33[ $58
2011 Totals |$3,170$2,540$1,437/$855/$3,090$313|$292($267|$276] $281 |$522($1,569
City Hall $1,026| $873 | $418 | $152| $107 | $96 | $82 | $80 | $82 [$141.64 $527| $690
Public Works [ $1,209| $839 | $308 | $64 | $61 | $60 | $61 | $61 | $34 | $62 | $124| $296
Parks $71 | $65 | $54 | $57 | $43 | $41| $36( $35| $36| $40 | $52| $53
Aquatic Center| $105 | $51 | $46 | $67 [ $1,139| $76 | $73| $65( $62| $61 | $67| $47
Police Substatiqn $83 | $69 | $40 | $29| $29 | $29| $29| $30| $30| $30 | $38| $49
2012 Totals |$2,494$1,897 $866 |$369/$1,379$302/$281|$271|$245 $193 [$807|$1,13H

Source: Laclede Gas Co., January 2013

Table 7: LGO Natural Gas Monthly Fiscal Impact 2010, 2011 & 2012

is important to note that in November, December, January and February therm usage

decreases in three of the four months in all three years. Table 7: LGO Natural Gas Monthly

32



Fiscal Impact 2010, 2011 & 2012 outlines the cost of natural gas corresponding to the monthly
usage data in Table 6: LGO Natural Gas Monthly Usage Annual Comparison 2010, 2011 &

2012. Consistent with the direct correlation in usage, the fiscal impact on LGO during the winter

months also decreases over the three year period. Over the last three years, on average, the

City of Maplewood has used about $12,500 of natural gas.

LGO Buildings & Facilities

Natural Gas Emissions

Baseline Year 2010
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Figure 17: LGO Buildings & Facilities Natural Gas Emissions

Baseline Year 2010

Figure 17: LGO Buildings &
Facilities Natural Gas Emissions charts
the emissions in baseline year from the
data viewed in Table 6: LGO Natural Gas
Monthly Usage Annual Comparison 2010,
2011 & 2012. In 2010 City Hall is leading
the pack of building and facilities in the
LGO with 30 mt COze. The bar chart also
shows that the parks have zero emissions
as a result of natural gas usage; in reality

the parks emissions contribution is tiny

and equal to less LGO Natural Gas Usage Totals Annual Comparison by Month
inth
than 1 COe. __In therm>
Year Jan | Feb [March|April | May [June| July | Aug [ Sept| Oct |Nov| Dec
Table 8: 2010 373 3219 1549 249 348 13 139 99 5 8gl 3211 2426
2011 320d 2404 1159 574 3400 120 97l 77 74 82 250 1428
LGO Natural Gas 2012 2664 185§ 610 13 1451 11d s 69 71] 147 49  ood

Monthly Usage is

an extraction from

Source: Laclede Gas Co., January :

Table 8: LGO Natural Gas Monthly Usage 2010, 2011 & 2012 Annual Comparison

Table 3, and provides a snapshot of monthly gas usage over time in a three year period. This

table is utilized to graph the trend found in Maplewood LGO natural gas usage and emissions
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Source: Laclede Gas Co., 2013 3 Year Monthly Analysis

Figure 18: LGO Natural Gas Usage 2010, 2011, 2012

Annual Comparison

from 2010 through 2012. This trend is

also shown in Figure 18.Total annual

therm usage in 2010 reached a high of
15, 513 therms; 2011- 13,068 therms
and 2012 8,625 therms at an average
annual cost of $14,000. Figure 18: LGO

Natural Gas Usage outlines the
downward trend in Maplewood LGO
natural gas; positively impacting the
GHG emissions over the last three years.
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SCOPE 2: ELECTRIC USAGE

LGO Electrical Usage by Month

in KWh
Facility Jan | Feb IMarch April | May | June I July Aug Sept I Oct | Nov | Dec
City Hall 27,840 23,889 20,644 17,76 18,600 26400 30,72 31,44Q 28,68) 21,129 18,480 24,24
Public Works | 3244 3040 2704 2074 1914 2950 3664 3474 3290 2,350 2,02d 2,314
Aguatic Centef 4,200 4,080 3,840 4,200 19,92¢ 77,169 91,320 89400 7884Q 19929 5,764 5,644
Parks 534 514 489 484 411 218 196 197 241 244 28d 334
Baseline J J ] J
35,81431,514 27,669 24,514 40,841 106,728 125,896 124,507 111,057 43,634 26,544 32,524
2010 Totals
City Hall 26,400 25,329 19.92¢ 1836( 18,120 25200 27,960 31,449 27,609 19,569 17,520 2148
Public Works | 2,670 2480 2024 1744 1974 2974 3040 3850 2644 1,990 1,77 293(
Aquatic Centef 4440 4,680 3600 4440 17,400 72969 88920 87,360 75360 25929 5044 4,92(
Parks 31 20§ 259 249 224 220 204 197 241 249 264 327
2011 Totals| 33,829 32,774 25,799 24,784 37,714 101,350 120,124 122,841 105,84347,714 24,594 29,651
City Hall 24,240 21,489 19,440 19200 19,800 22,929 28,68) 30,249 2508Q 18,609 17,880 21,60
Public Works | 31940 2050 1974 1724 173¢ 2264 2954 3754 358 221 1520 2,394
Aquatic Centef 5160 4,440 4440 6,000 30,120 7440Q 86,880 95640 67,560 12,849 3,84( 4,44(
Parks 33 27 254 241 239 208 201} 214 23 250 289 345
2012 Totals [ 32,924 28,244 26,104 27,16451,884 99,784118,711129,844 96,459 33,904 23,524 28,774
Source: Ameren, January 2013

Table 9: LGO Purchased Electricity Monthly Usage 2010, 2011, & 2012

The LGO
in Maplewood is
a customer of the
local utilities, just
like its residents,
businesses and
industries.
Electricity as
previously
described is a
Scope 2
emission,
meaning the
LGO has indirect

control of combustion that create GHG emissions. The City of Maplewood does have direct

control over the amount of kilo watt hours (kWh) used to operate city government building &

faci”ties’ and LGO Electrical Cost by Month
in U.S. Dollars
Tab|e 9: LGO Facility Jan Feb March April May June July Aug Sept Oct Nov Dec
City Hall $1,432 | $1,303 | $1,147 | $1,075 [ $1,124 | $2.414 | $2,943 | $3,101 | $2,910 | $1,452 | $1,314 | $1,569
Purchased Public Work§ $209 | $203 | $190 | s$158 | $147 | $289 | $383 | $377 | $358 | $193 | 177 [ s101
Aquatic Cen| $414 | $424 | $416 | $436 | $1,245 | $6464 | $7,947 | $8,044 | $7377 | $1,392 [ $609 | $567
Electricit Parks _ $17 $16 $16 $16 $15 $17 $16 $15 $16 $16 $17 $19
Y zgfgeTlcl:gs $2,071 | $1,947 | $1,768 | $1,685 | $2,531 [ $9,184 [$11,289$11,537|$10,661| $3,053 | $2,118 | $2,345
Monthly Usage
City Hall $1,645 | $1593 [ $1,387 | $1,329 | $1,315 | $2,749 | $3,019 | $3286 | $3,064 | $1,424 | $1,287 | $1,446
2010, 2011, & Public Worky $208 | $202 | 180 | s161 | $177 | $334 | $342 | 435 | $314 | $183 | s165 | 208
. Aquatic Cen| $494 | $514 | $465 | $516 | $1,201 | $7,189 | $8,137 | $8,365 | $7,.906 | $1,755 | $543 | $538
2012 d|5p|ayS Parks $18 $18 $16 $16 $16 $17 $16 $16 $17 $15 $15 $16
2011 Totald $2,365 | $2,328 | $2,047 | $2,022 | $2,799 |$10,290]$11,513[$12,103]$11,302] $3,376 [ $2,010 | $2,227
the monthly kWh
City Hall $1,550 | $1.433 [ $1,377 [ $1,365 | $1,377 | $2,602 | $3,005 | $3,290 [ $2,872 | $1,370 | $1,314 | $1432
usage for the Public Work§ $240 | $185 | $181 | $161 | $162 | $269 | $345 | $432 | $414 | $187 | $146 [ $196
Aquatic Cen| $554 | $517 | $522 | $667 | $1,986 | $7,323 | $8,000 | $8,937 | $7,255 | $1,100 [ $499 | $517
buildings and Parks $16 $14 $14 $15 $15 $15 $15 $15 $15 $14 $15 $16
2012 Totald $2,360 [ $2,149 | $2,094 | $2,208 | $3,539 [$10,209]$11.454[$12,674]$10,555] $2,672 [ $1,974 | $2,162

facilities in each
LGO department

Source: Ameren, January 2013

Table 10: LGO Purchased Electricity Monthly Fiscal Impact 2010, 2011, 2012

that use purchased electricity. Additionally, Table 10: LGO Purchased Electricity Monthly Fiscal

Impact 2010, 2011, 2012 corresponds with Table 6 to illustrate the fiscal impact of purchased

electricity usage in the LGO buildings and facilities through the calendar year and over a three

year time period. Both tables reflect the fluctuation in kWh usage in each respective year.
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Figure 19: LGO Buildings &
Facilities Purchased Electricity
Emissions Baseline Year
2010charts the emissions for
building and facilities in the LGO in
baseline year 2010. City Hall
purchased electricity usage in 2010
equates to 133 mt CO.e. The bar
graph also illustrates The
Maplewood Aquatic Center is
leading the buildings and facilities
in purchased electricity usage and

LGO Buildings & Facilities

Purchased Electricity Emissions
Baseline Year 2010
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Source: Ameren. 2013
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Maintenance Parks
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Aquatic Center

Buildings & Facilities

Figure 19: LGO

Buildings & Facilities Purchased Electricity

Emissions Baseline Year 2010

emission with 185 mt CO.e in baseline year 2010

Similar to the natural gas table on page 30 Table 11: LGO Purchased Electricity Usage

City of Maplewood to purchase

Monthly LGO Electrical Usage Totals Annual Comparison by Month
in KWh
Usage Year [Jan Feb March  |April May June July [Aug Sept Oct Nov Dec
2014 35,814 31,514 27,663 24,514 40,841 106,724 125,896 124,507 111,059 43,634 26,544 32,524
alSO 201Y 33,829 32,775 25,795 24,789 37,714 101,350 120,128 122,841 105,842 47,713 24,59 29,65}
2012 32,924 28,244 26,106 27,164 51,8837 99,784 118,711 129,848 96,455 33,904 23,523 28,774
ShOWS a Source: Ameren, January 2013
Snapshot Table 11: LGO Purchased Electricity Usage Monthly Usage
Annual Comparison 2010, 2011 & 2012
of monthly ! par
purchased electricity usage in 2010,
2011 and 2012. Total annual kWh LGO Buildings & Facilities
usage reached 731,240 kWh in Purchased Electricny honthly Usage
140,000
2010; decreased to 707,030 kWh in 0o =
2011 and in 2012 to 697,329 kWh. / N
. 8 / \

The fiscal impact each year for the 5 50000 // \ —+-2010

=]

£ 6000 —=-2011

2

electricity and use in its buildings
and facilities is $63,000 on average
at the usage outlined in Table 8.
Over a 3 year period monthly
electric usage has remained
relatively consistent as represented

by the line graph in Figure 20.

|\

40,000

—~ A

2012

N

20,000
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Source: Laclede Gas Co., 2013

Feb March April May June July Aug Sept Oct Nov Dec
3 Year Monthly Analysis

Figure 20: LGO Building & Facilities Purchased Electricty Monthly

Usage

Annnual Comparison 2010, 2011, 2012
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COMBINED ENERGY EMISSIONS

o . In LGO GHG emissions
LGO Buildings & Facilities ) o

Energy Emissions inventory it is useful to evaluate and

Annual Comparison analyze emissions both individually

1000 by emissions scopes, and also
- examine combined energy emissions
700 to aid in review of overall energy
600
500

usage in a LGO throughout the

mt CO2e

400 . .
o0 calendar year. Additionally, this type
200

100 /
0 and facilities energy emissions

Natural Gas Purchased Electricity
m 2010 m2011 2012 i ifi i

3 You Analysis trending over a specified period of

time. Figure 22: LGO Buildings &

Source: Laclede Natural Gas Co., 2013 & Ameren, 2013
Facilities Natural Gas & Purchased

of analysis also highlights buildings

Figure 22: LGO Buildings & Facilities Natural Gas & Purchased

Electricity Emissions
Annual Comparison 2010, 2011, 2012 Electricity Emissions provides a side

by side view of LGO buildings and
facilities energy emissions respective of source. Like natural gas usage trending downward
from 2010 to 2012, emissions also trend down. Natural gas emissions reached a high of 82 mt
COze in 2010 compared to subsequent years. The same is also true of emissions that arise
from purchased electricity usage. In 2012 purchase electricity emissions reached the lowest

levels in three years at 319 mt COe. LGO Buildings & Facilities
Comparatively, purchased electricity far Energy Emissions
Annual Comparison

exceeds natural gas in usage, emissions

mt CO2e
and fiscal impact to the LGO buildings and 416
facilities.

_ 392
At a glance combined CO2e
illustrates the consistent decrease in 365
emissions in LGO buildings and facilities
since 2010. As the line graph descends
2010 2011 2012

across time combined COze in LGO 3y .

‘ear Analysis

bUlIdlngS and faClIities have reduced total Source: Laclede Natural Gas, 2013 & Ameren, 2013
Figure 21: LGO Buildings & Facilities GHG Emissions

Annual Comparison 2010, 2011 & 2012

energy emissions by 51 COze. Reductions
as seen in Maplewood have a positive

impact on emissions, as well as resource conservation and municipal fiscal savings.
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LIGHTING

SCOPE 2: PARKING, STREET & TRAFFIC LIGHTS

LGO Lighting Emissions

Annual Comparison
W Street & Parking Lights Traffic Lights

2010 2011 2012
3 Year Analysis
* 2012 Estimated
Source: City of Maplewood, 2012 & Ameren 2013

Figure 23: LGO Lighting Emissions
Annual Comparison 2010, 2011 & 2012

Based on 2010 and 2011
emissions data the average GHG
emissions are 12.5 mt of COze
each year on average traffic light
usage, and 382 mt COze for
street and parking light usage. In
the absence of complete data
sets for street, parking and traffic
lights in 2012 these averages
were used to reflect the
consistent emissions shown in
prior years. In general, energy
kWh for the City of Maplewood
has remained constant in 2010

and 2011 and there is no information that would indicate that the municipal lighting usage is

fluctuating in 2012. Figure 23 illustrates reasonable consistent usage across three years. In

general, factoring complete data sets for municipal light usage will likely depict consistent usage

and emissions.
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FLEET

Local Government Operations
LGO Vehicle Fleet Emissions

Baseline Year 2010 Scope 1 vehicle fleet fuel consumption

160 for the City of Maplewood was

140 150  Executive inventoried to determine GHG emissions.

120 Administration LGO vehicle fleet like previous emissions
M Fire Department . .o .

10 sector analysis was subdivided into

E 80 - .
Police Department departmental operations to better

60 -

40 | evaluate the use of fuel and emissions
B Public Works

20 ﬂ generated from that consumption. Like

3
0

o Community-Wide transportation the

Source: City of Maplewood, 2012 Separatlons Of fuel type and

CO,e includes Bio-CO;e

_ _ N consideration of the Missouri E10

Figure 24: LGO Vehicle Fleet Emissions

Baseline Year 2010 standard was also essential in

determining emissions levels of some LGO departments. Figure 24: LGO Vehicle Fleet

Emissions describes the mt COze for each LGO department. The Maplewood Police

Department contributed the most to LGO Vehicle Fleet Sector emissions at 160 mt COze in

baseline year 2010. Common in most municipalitie
the police department make up the greatest number of VMT and fuel consumed by the LGO in

all years inventoried.

An annual comparison of total

LGO Vehicle Fleet emissions reflects the
lowest level of emissions in three years in
2012. As Figure 25: LGO Vehicle Fleet
Emissions annual comparison illustrates
the LGO Vehicle Fleet peaked at 333 mt
COze in 2011 compared to the baseline
year 2010 and subsequent year 2012.
Additionally, even with fuel consumption
estimates for the final month of the year

2012, COze only reached 239 mt.
Figure 25: LGO Vehicle Fleet Emissions 2010, 2011 & 2012

Annual Comparison
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