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Table 1. GHGs and their relative warming potentials.
Chemical
Global Warming
Greenhouse Gas
Formula
Potential (CO2e)
Carbon dioxide
CO2
1
Methane
CH4
21
Nitrous oxide
N2O
310
Hydrofluorocarbons
Various
43 – 11,700
Perfluorocarbons
Various
6,500 – 9,000

Background
Climate Change Basics
Greenhouse gases (GHGs) are naturally
occurring gases that trap heat within the
Earth’s atmosphere, maintaining a stable
environment and permitting life on Earth to
exist. However, human activity has increased
the relative concentration of GHGs, most
notably through the burning of fossil fuels1
and processes of deforestation. As a result,
the Earth’s atmosphere traps excess heat,
leading to higher global temperatures, climate
instability, and a cascade of other negative
effects. The most abundant and oft-discussed
GHG is carbon dioxide (CO2), which has
increased from pre-industrial levels of 280
parts per million (ppm) to 401 ppm as of May,
20142. A variety of other GHGs (Table 1) of
varying potency contribute significantly to
global warming. The global warming
potential3 of these gases are often reported in
terms of carbon dioxide equivalence (CO2e)4,
which provides a standard unit of measure by
which scientists and policymakers can
discuss mitigation strategies.

at an unprecedented rate of 2-3ppm per year.
Data collected within a human time frame
strengthen this correlation; US temperatures
have increased by 1.3 to 1.9 °F since 1895,
with most of this warming occurring since
19707. Increased temperatures have lead to
melting ice sheets and a phenomenon known
as thermal expansion6, raising sea levels by
about 8 inches within the last century with an
additional 1-4 feet of seal level rise projected
by the year 2100. Governments have taken
note as extreme weather events such as
hurricanes, drought, and flooding have
become both more frequent and more intense.
The most recent data suggest that
temperatures could increase by 5-10°F by the
end of the century if carbon emissions are left
unchecked7.
Though a large degree of uncertainty exists
within climate science, the third US National
Climate Assessment states that humans have
already committed the earth to a significant
amount of warming. The report estimates that
global carbon emissions must peak below 44
billion mtCO2e/year within the next 25 years
to limit warming to the “low-end” scenario.
However, global emissions are accelerating,
and are expected to surpass this level within
the next decade. Substantial and immediate
action is needed at all levels of governance.

Despite an abundance of misinformation, the
link between average global temperature and
CO2 is clear. Antarctic ice cores show a close
correlation between CO2 concentration and
temperature for the past 800,000 years5, with
Earth’s current atmosphere containing the
highest CO2 levels on record and increasing
1

Fossil fuels: Oil, natural gas, gasoline, diesel, coal,
and other non-renewable combustible energy sources
2
CO2now.org
3
Global Warming Potential: an index that attempts to
integrate the overall climate impacts of a specific
action (e.g., emissions of CH4, NOx or aerosols)
relative to carbon dioxide
4
Carbon dioxide equivalence (CO2e): a measure used
to compare the emissions from various greenhouse
gases based upon their global warming potential.
5
British Antarctic Survey, 2008: Ice cores and climate
change. http://www.antarctica.ac.uk/
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Thermal expansion: the tendency for water to expand
with increased temperature, and the major
contributing factor to global sea-level rise
7
Melillo, Jerry M., Terese (T.C.) Richmond, and Gary
W. Yohe, Eds., 2014: Climate Change Impacts in the
United States: The Third National Climate Assessment.
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Climate Change in Missouri

make headway into Missouri, while Lyme
disease could significantly expand its
prevalence. Missouri agriculture could
experience increased pest and disease
pressure as southern pests such as soybean
rust move northward and existing pests better
survive milder Midwest winters8.

Emitting more GHG’s than the entire nation
of Japan, the Midwest’s per capita emissions
are 20% above the national average8. Though
its inland location shelters Missouri from the
well-known impacts of sea level rise and
stronger hurricanes, unmitigated climate
change could pose major challenges to the
region.

The St. Louis region could experience a
decrease in water security as both flooding
and drought become more frequent. Heavy
downpours already occur twice as frequently
today as one century ago, and 500-year
floods9 have occurred twice in the past 2
decades (1993 and 2005). This exacerbates
the problems facing an aging sewer system,
which frequently overflows and discharges
approximately 13 billion gallons of untreated
sewage into local waterways each year10.
These events spread water-borne diseases and
decrease drinking water quality. Moreover,
frequent flooding leads to property damage,
agricultural losses, freight stallments, higher
insurance rates, and a heavier burden on
emergency management systems. With large
portions of Brentwood located in either the
Deer Creek and Black Creek floodplains,
greater flooding poses a significant threat.

Climate change can have dramatic effects on
public health, causing a greater number of
deadly heat waves, and reducing air quality
due increased ozone levels. The American
Lung Association ranks the St. Louis region
among the 20 worst for ozone pollution and
the 3rd worst for environmental air quality,
and higher temperatures could heighten these
challenges. By 2050, St. Louis temperatures
may exceed 95°F between 20 and 25 more
days each year than at present8.

Local Climate Action Planning
Regional and local governments have led the
way in reducing greenhouse gas emissions
with the mentality of “think globally, act
locally.” Because greenhouse gas sources
vary so widely based on location, local
government action ensures that responses fit
the local context and needs. Therefore, local
governments are in the position to make the
most effective and meaningful contributions
to GHG reductions.

Figure 1. The Midwest experienced a 1.5°F increase in
average temperature from 1895 to 20128.

Missouri might experience reintroduction or
expansion of vector-transmitted diseases,
which have historically been limited by
latitude. As warmer winters fail to kill off the
associated vectors, researchers warn that
diseases such as malaria or dengue could

9

500-year flood: a term used in an attempt to simplify
the definition of a large magnitude flood that
historically had a 0.2% chance of occurring in any
given year.
10
St. Louis Metropolitan Sewer District

8

Melillo, Jerry M., Terese (T.C.) Richmond, and Gary
W. Yohe, Eds., 2014: Climate Change Impacts in the
United States: The Third National Climate Assessment.
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FOCUS St. Louis11 provides a five-step
framework for achieving environmental goals
in their Environmental Sustainability
Roadmap – a Toolkit for Local Governments
(2009):

Figure 2. FOCUS St. Louis’ 5-Step Sustainability Roadmap

Brentwood has already completed steps one
and two with the completion of a greenhouse
gas inventory. This document concerns step
three, the completion of a climate action plan
(CAP) to outline how Brentwood will mitigate
its carbon emissions and its contribution to
climate change. CAPs have been created for
cities ranging in size from under 3,000
residents to over 3.8 million residents, and
they are considered the primary policy
mechanism by which GHGs are reduced.
CAPs may be visionary with the intent of
leading to future policy developments, or
highly specific and focused on
implementation.

Figure 3. Co-benefits to GHG Reduction

GHG emissions are the same as those that
make the local air smoggy, streets congested,
and energy bills high. Mitigating and adapting
to climate change is as much about creating
livable communities as it is about reducing
GHG emissions, and it is important to stress
the many ways in which GHG reduction is a
valuable goal for a community.
The City of Brentwood
Known as the “City of Warmth” for its
historically small-town charm and friendly
atmosphere, Brentwood, Missouri, is a small
full-service community located within the
inner ring suburbs of St. Louis. It is bordered
by Maplewood, Richmond Heights, Ladue,
Webster Groves, and Rock Hill. The city is
strategically located near highways I-64, I-44,
and I-170, placing it 15 minutes from the St.
Louis International Airport, 10 minutes from
downtown St. Louis, and 5 minutes from St.
Louis County government offices. This

Cities working to reduce GHG emissions do
more than just reduce their slice of global
carbon emissions, but receive a wide array of
co-benefits that promote social, economic,
and environmental sustainability (Figure 3). It
is important to remember that the sources of
11

FOCUS St. Louis is a regional non-profit that
promotes civic leadership in the development of a
thriving region.
5

location has made it a highly sought after
place to live, and an even more sought after
place to establish a business. Within the city’s
1.96 square miles reside 8,035 full-time
residents with a median age of 35. This
population swells to 22,000 during the day
with a large number of commuters and
shoppers visiting the popular commercial
districts in the northeast portion of the city.
Brentwood supports a robust and diversified
economy, with plans to store significant cash
reserves for future investment in the city.

participation established its commitment to
making a positive difference for local,
national, and global communities.

Figure 4. Brentwood within the greater St. Louis
region12

The city of Brentwood has a history of
supporting environmental initiatives by
participating in the annual REI Parks CleanUP,
the Recycling Becomes Me single-steam
recycling campaign, and cooperation with
the Deer Creek Watershed Alliance. The
city’s website includes a “Green Living”
resources section that outlines how residents
can reduce their environmental impact,
although at this point the webpage is limited
to information regarding recycling and
rainwater catchment. The city hosts a
community garden, which may be a starting
point for environmental initiatives and
education. Last, the city participates in the
“National Night Out,” which encourages

Brentwood has already incorporated
sustainable principles in its planning efforts
that provide a strong foundation on which to
build. The city adopted a new
Comprehensive Plan in 2006, which provides
guidelines for public services, public and
private investments, and land use for the next
5-10 years with a particular focus on
pedestrian-oriented and mixed-use
development – a vision consistent with a
sustainable future. A key component of the
Comprehensive Plan was put into action with
the 2009 Bikeable/Walkable Communities
Plan, a collaborative effort with Clayton,
Maplewood, and Richmond Heights. This
document set these communities on track to
provide a safe, interconnected network of
bicycle and pedestrian infrastructure with the
intention of improving community health,
reducing harmful auto emissions, increasing
transportation choices while reducing
automobile traffic congestion, and increasing
quality of life. These plans exemplify the
close relationship between low-carbon
impact and high standards of living.

Taking Action
In July of 2012, the Brentwood Board of
Aldermen passed Resolution 996, authorizing
the city to participate in the Regional
Environmental Internship Program (REIP). In
collaboration with the US Green Building
Council (USGBC) - Missouri Gateway
Chapter, this program funded an intern
position for the completion of a greenhouse
gas inventory and the creation of a Climate
Action Plan. Moreover, Brentwood’s
12

Adapted from the Brentwood Comprehensive Plan
(2006).
6

residents to gather with their neighbors to
promote community cohesion. Fostering a
sense of community is a key step to
encouraging citizens to take greater role and
pride in their cities, as well as reducing the
need to travel beyond the city for social and
commercial purposes. The positive
relationships between healthy communities
and low carbon lifestyles should not be
overlooked.

By sector, the commercial sector accounted
for 41% of emissions; residential, 26%; and
industrial, 14%. Most of these emissions were
caused by electricity consumption, with a
significant portion coming from natural gas.
Though the government cannot directly
control non-LGO emissions, strong policy
can guide the community towards reduced
environmental impact.

It would take 187,024 acre of forest –
an area 149 times the size of
Brentwood – to sequester the amount
of carbon Brentwood emits each year13.

Brentwood’s Values, as outlined in the
Comprehensive Plan
! Affordable housing choices, distinctive
neighborhoods, and a variety of housing
options;
! Cohesive, pedestrian-friendly, commercial
mixed use “places” that serve the needs of
regional and community markets;
! Safe and efficient travel between residences,
commerce, community activities, and work
in the transportation mode of choice;
! Effective and efficient government that
serves the needs of Brentwood residents and
businesses and operates in a process of
continuous improvement; and
! Preservation and enhancement of public
and private spaces to create a “sense of
place” for Brentwood.

LGO contributed 3,291 mtCO2e, less than
2% of total emissions and below the average
of 3-8% LGO contributions for other cities.
However, this represents GHG sources that
the city can control directly. The inventory
revealed several areas that are ripe for
improvement: building electricity usage
accounted for over 63% of LGO emissions,
with the recreation center and police station
contributing the majority. The city’s vehicle
fleet contributed about 13.5% of emissions,
with most emissions coming from the Public
Works and Police Departments. Employee
commutes contributed 12.1% of emissions,
and the remaining 9.7% came from park and
street lighting. The city spent $415,547.71 in
2010 on energy, much of which could be
avoided through increased efficiency14.

Greenhouse Gas Inventory Overview
The greenhouse gas inventory was conducted
from September through December, 2013,
using data from the baseline year of 2010.
The inventory data is separated into
community wide emissions and local
government operations (LGO), and accounts
for all six major GHGs.
In total, Brentwood emitted 224,878 mtCO2e,
with the built environment accounting for
81% of these emissions. According to the
East-West Gateway council of Governments,
vehicles travelled over 69,715,000 miles
within the City of Brentwood in 2010,
contributing 16.4% of total GHG emissions.

13

EPA Emissions Equivalency Calculator.
http://www.epa.gov/cleanenergy/energyresources/calculator.html
14
More detail within City of Brentwood Community
and Local Government Operations Greenhouse Gas
Inventory 2010 (Prepared by Ron Morlen).
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The Climate Action Plan
Purpose
This plan outlines the most impactful, cost effective subset of strategies from which the city can
choose to reduce its carbon impact, and presents these strategies in a flexible framework for
implementation. It attempts to utilize sound science, public education and outreach, recognition of
global context and external constraints, and awareness of the interdependent nature of local policy.
It aims to reflect and incorporate Brentwood’s values and goals, and the recommendations
included should integrate into existing city plans. In some cases, current initiatives are included
but are reframed in the context of greenhouse gas reduction.

Methods
The following provides an in-depth analysis of emission reduction strategies, and attempts to
quantify their effects: reductions in GHG emissions, implementation and maintenance costs, and
the monetary benefit to the city and community as a whole. Quantification methodology relied
primarily on the utilization of ClearPath, the preferred software for GHG accounting and
forecasting. When the appropriate tools or calculators were not available in ClearPath, the effect
was calculated using conservative assumptions (Appendix A, Table 2). The plan estimates small
amounts of growth within the city, and accounts for that growth when estimating emission
reductions. Of importance to note is that not all strategies were quantified, as some were far too
complex to calculate for this plan.

Using the plan
The plan is separated into 3 tiers of organization: Parts (e.g. Part 0), Strategies (e.g. 0.1), and Steps
to Implementation (e.g. 0.1a). “Parts” separate the plan into closely related fields. “Strategies” are
generalized actions that the city may strive for, and when applicable each strategy includes
potential GHG reductions. “Steps to Implementation” are included as recommendations that the
city may pursue to complete each strategy. Each action may be adopted independently of one
another, but they generally increase in impact when adopted concurrently. They may be
implemented at various levels, rated low to high, to meet the city’s resources and needs at the time
of implementation.
The plan concludes with a checklist for the city to monitor its progress on plan implementation.
The checklist establishes a rough timeframe for action completion, and establishes accountability
for achieving those actions. This checklist may be updated and edited upon review by the city.

8

Part 0: Preliminary Actions
Before any emissions reductions can be achieved, establishing the proper commitment and
oversight is critical. Therefore, the city may adopt the following strategies to ensure successful
implementation of the Climate Action Plan.

0.1 Adopt an Emissions Reduction Target
Setting a reduction target is key to orienting the city towards emissions reductions, and offers a
future benchmark by which the city can evaluate its progress. Many surrounding communities
have adopted aggressive emission reduction targets (Appendix A, Table 3). This plan recommends
emission reduction targets of 10% below 2010 emissions by 2025 (-22,816 mtCO2e) and 20%
below by 2040 (-45,633 mtCO2e). The figure below shows the projected emissions given no action
using conservative assumptions for energy growth, current emissions, and necessary reductions to
achieve the specified targets.

0.2 Establish Formal Commitment to Emission Reductions
Formal expression of commitment to reduce carbon emissions showcases the city’s efforts, engages
the city on a regional and national level, and provides an external framework for planning. A large
number of routes to establish formal commitment exist, but those listed below represent the most
impactful and well-established methods for the city of Brentwood to pursue.
a. Amend the Climate Action plan to the 2006 Brentwood Comprehensive Plan
With its focus on mixed-use development, the city’s comprehensive plan is highly amenable to
reducing GHGs. Including the Climate Action Plan as an amendment to the comprehensive plan
further promotes these current objectives and provides a quantitative measure of progress towards
achieving plan goals.
9

b. Take the St. Louis High Performance Building Initiative 25x20 pledge for Municipal Buildings15
The St. Louis High Performance Building Initiative 25x20 pledge is a non-binding commitment to
reduce building energy use 25% by the year 2020. By signing, the city of Brentwood would
commit municipal buildings to an annual energy benchmarking process, would pledge to promote
the goals of the High Performance Building Initiative among community stakeholders, and would
join a growing number of entities dedicated to one regional vision of high efficiency operation and
design.
c. Sign the U.S. Mayors Climate Protection Agreement16
By signing this agreement, the City of Brentwood would join 1,060 municipalities representing
over 80 million Americans, including the neighboring cities of Clayton, Creve Coeur, Maplewood,
and Richmond Heights. Brentwood has already shown a commitment to several of the stipulations
within the agreement by working to enhance alternative transportation modes, making energy
efficiency a priority, and the recent completion of the Brentwood GHG inventory. As party to this
agreement, the city of Brentwood establishes its commitment to the following on a national level:
! To pursue and promote of clean, renewable energy within the community
! To urge the US Congress to pass clear GHG reduction targets over a specified timeframe
! To enforce policies that limit urban sprawl and expand green design
! To inform and educate the public regarding carbon reduction
d. Enroll Brentwood as a Missouri Clean Energy District17 (MCED)
Enrollment as an MCED would make Brentwood property owners eligible for Property Assessed
Clean Energy (PACE) financing (see section 2.3b), a valuable tool for overcoming upfront costs to
energy efficiency improvements. Furthermore, enrollment would allow Brentwood access to
capital for improvement to municipal and public facilities.

0.3 Specify and Fulfill Benchmarking Regimes
Regular benchmarking allows the city to evaluate its progress and reassess current strategies to
ensure continued proper allocation of resources.
a. Perform a full update to the Greenhouse Gas Inventory every five years
Based on national and local trends, this plan recommends performing a full inventory update every
five years beginning in 2020. This provides an ideal opportunity to reevaluate the Climate Action
Plan to guarantee that it remains in accordance with standards for best practices and technology
developments. An inventory requires a large number of man-hours, and the city may be well
served to establish a temporary internship to complete this task. Inventories should strive for
standardized methodology to allow for comparability.

15

http://stlhighperformbldg.org/25-x-20-voluntary-energy-benchmarking-campaign/
http://www.usmayors.org/climateprotection/agreement.htm
17
http://www.mced.mo.gov/
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St. Louis City reviewed its 2005 GHG Inventory in 2010 and found that emissions
decreased by 446,607 mtCO2e (6%) from baseline levels18.
b. Perform annual municipal building benchmarks
In accordance with the St. Louis High Performance Building Initiative 25x20 plan (see section
0.2b), the city can utilize ENERGY STAR Portfolio Manager19 free online software to benchmark
energy efficiency in municipal buildings. The city currently has a Portfolio Manager account with
baseline energy information from the year 2010. Subsequent work would require adding basic
information from utility bills and including this information in annual departmental reports.

0.4 Establish Oversight for Plan Implementation
a. Create a Citizen-Lead Environmental Task Force
The vast majority of climate action plans require the establishment of a citizen-lead
“Environmental Task Force” (ETF) to establish and sustain a community-wide commitment to
sustainability. ETFs are typically responsible for public education and outreach, oversight of plan
implementation, and providing recommendations to the city council regarding sustainability issues.
b. Create a Government Employee “Green Team”
Reducing LGO emissions requires significant behavioral changes that cannot be accomplished
without proper oversight. The Green Team would consist of 1 member from each department who
is willing to oversee energy-saving recommendations within each department. Furthermore, these
members would be responsible for identifying and taking action against energy-wasting activities.
The Green Team would communicate regularly with the Citizen Environmental Task Force.

18
19

City of St. Louis, 2012. 2005 & 2010 Greenhouse Gas Emissions Inventory Report. www.stlouismo.org
http://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/use-portfolio-manager
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Part 1: Policy, Planning, & Over-Arching Strategies
Reducing GHGs requires more than increasing energy efficiency; it necessitates long-term
commitment and planning. As the city plans to meet the needs of its residents in the coming
decades, the following recommendations may act as guiding principles to maximize effect on
emissions reductions and ensure the social and economic welfare of Brentwood’s citizens.

1.1 Uphold Sustainable Development Practices
Though little land remains for new development within the City of Brentwood, the northern
portion of town continues to experience large-scale commercial development, exemplified by the
recent construction of the 8-story Drury Inn Hotel. Residents express concern that big-box retail
has lead to overly congested commercial districts that lack character and diminish Brentwood’s
historic small town charm. The following aims to guide new developments and improve existing
developments in the context of reducing greenhouse gas emissions.
a. Continue to follow Brentwood’s 2006 Comprehensive Plan
The Comprehensive Plan highlights many issues pertinent to reducing GHGs. It emphasises mixeduse zoning practices, improved transit and pedestrian options within the city, and ensuring high
efficiency operation of the city’s infrastructure. Studies suggest that a focus on compact, mixed-use
development can reduce CO2 emissions by 7-10%20. These actions not only make Brentwood a
better place to live and work, but are necessary for reducing carbon emissions:
! Infrastructure that links residents with services
! Provision of accesible public spaces that denecessitate more energy intensive private open
space (such as lawns)
! Provision of more efficient public services (such as streets and utilities)
! Accessible and safe entry points to existing transit

1.2 Prioritize Funding for Energy Efficiency Improvements
Energy efficient infrastructure almost always leads to net savings, yet it remains difficult to
implement due to the often-high cost of installation. For this reason, the city would be well-served
to create a funding mechanism dedicated to energy efficiency updates.
a. Closely monitor energy costs to quantify the net benefit (or cost) of energy efficiency and to
assist in deciding proper allocation of resources. This is another instance in which ENERGY STAR
Portfolio Manager will prove a valuable resource (see section 0.3b).
b. Create an energy efficiency fund that would be supplemented by savings from previous
improvements and would establish set funding for future infrastructure updates.

20

Ewing RH et. al, 2008. Growing Cooler: Evidence on Urban Development and Climate Change. Print.
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1.3 Establish Partnerships with Local Entities
a. Partner with Brentwood Businesses
Brentwood boasts large, national businesses as well as small, locally owned businesses that
promote sustainability as part of their business plans. They offer invaluable resources for expertise,
volunteers, and financial assistance in accomplishing energy goals.
b. Engage the school districts
Brentwood’s school district includes over 800 Elementary, Middle, and High School students.
Schools provide a valuable asset for performing community service projects, educating the public,
and showcasing efficient design. In 2014, the Brentwood School District installed solar panels that
will produce 33,000 kWh of electricity annually, reduce energy costs, and provide educational
opportunities for students (see section 4.2). Further efficiency improvements could save the school
district thousands of dollars per year, and act as a model for businesses and homeowners alike.

University City identified $6.4 million in improvements, which they paid for
with a state energy loan and a bond. By switching boilers from steam to hot
water, renovating piping, improving insulation, adding some new windows
and controls on mechanical equipment, they achieved a 36% savings on gas and
13% on electricity21.

1.4 Adopt a Green Purchasing Policy
Several analyses suggest that improving the energy efficiency of office equipment and other
appliances can achieve large reductions in GHG emissions and energy use and yield attractive
returns on investment. Consequently, many cities and commercial organizations have developed
policies to give purchasing preference to products that have reduced impact on the environment.
a. Formulate the Green Purchasing Policy
The policy should at minimum include guidelines for office equipment, landscaping materials, and
city vehicles, and it may require annual reporting of green purchasing activity to the City Council.
b. Provide education and training to personnel
Providing training regarding the use of the green purchasing policy, as well as the proper use of
energy efficient equipment, will encourage optimal outcomes.

1.5 Engage surrounding governments and non-profits in planning efforts
Brentwood is a small city that is highly integrated into the surrounding region, with a significant
commuter and commercial population. Therefore, maximum impact will be achieved by
participation with surrounding governments. Regional cooperation leads to knowledge and
resource sharing, money saving through plan efficiencies, and the capability to address intercity
and regional issues, such as transportation. The Bikeable Walkable communities plan offers an
excellent example of inter-governmental planning.
21

FOCUS St. Louis Sustainability Roadmap (2009). www.focus-stl.org
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a. Utilize experience of surrounding governments
Clayton, Creve Coeur, Wildwood, Maplewood, and Richmond Heights have all completed and
begun implementation of Climate Action Plans, and may be able to provide insight into effective
plan implementation.
b. Undertake co-ventures whenever possible
Infrastructure improvements, educational campaigns, and other strategies can have a much more
cost-effective and wide-reaching impact when resources and effort are pooled amongst various
communities. On past infrastructure improvements, Brentwood has partnered with the cities of
Rock Hill (Litzsinger Road), Richmond Heights (Eager Road), and Ladue and St. Louis County
(McKnight Road). The non-profit bicycling organizations Great Rivers Greenway and Trailnet
have proven invaluable partners in improving biking infrastructure.

14

Part 2: The Community-Wide Built Environment
The built environment represented 81% of Brentwood’s emissions, presenting both the greatest
challenge and the greatest opportunity for reducing greenhouse gas emissions. With the median
housing unit dating to 1954, and a large number of commercial and residential properties residing
in floodplains, the Brentwood building stock may be subject to broad improvements in the next 25
years.
Business As Usual Emissions
Residential mtCO2e Produced
Commercial mtCO2e Produced
Industrial mtCO2e Produced
GHG Reduction Commitment
Electricity Reduction (kWh/year)
Natural Gas Reduction (therms/year)
Annual Community Savings
Annual mtCO2e reduction

2010
59,356
93,666
31,952
Low

Medium

35,516,873
776,957
$3,553,480
19,386

36,295,650
799,103
$3,588,030
22,237

2040
60,858
108,243
32,760
High
38,162,772
843,396
$3,684,991
28,183

2.1 Maintain Energy Efficiency Code Current with IECC Updates
Brentwood currently utilizes the 2003 International Energy Conservation Code (IECC), while
surrounding cities like St. Louis City and Creve Coeur have updated their energy efficiency codes
to the 2009 IECC. Because the building code applies only to permitted construction and
renovation, updates to the building code do not take immediate effect and their impacts on carbon
emissions will take years to be realized. For the purposes of this plan, the following time frame for
Brentwood IECC code updates was assumed22.

2040 Building Stock

Sector
Electricity Reduction (kWh/year)
Natural Gas Reduction (therms/year)
Annual Community Savings
mtCO2e reduction over 2010 levels
22

Commercial
18,093,874
281,393
$1,774,773
2,609

Industrial
6,191,194
93,246
$605,695
4,788

Residential
10,143,459
380,172
$1,110,601
8,893

Assumed an 18% increase in energy efficiency from 2003 to 2009 IECC, and a 15% increase from 2009 to 2012
IECC (based off of information from www.energycodes.gov). All subsequent updates assume a 3% increase in
efficiency over the prior, with new updates released every 3 years.
15

2.2 Institute a Community Light Bulb Replacement Program
High efficacy lighting can reduce electricity usage by about 75%, can be installed relatively
cheaply, and is subject to utility company incentives. Surrounding cities have instituted bulb
replacement programs, which can be implemented quickly, easily, and with significant effect. This
strategy suggests replacing standard 60 watt incandescent light bulbs with ENERGY STAR Certified
13 watt CFL light bulbs, each of which can save users 51 kWh and $6 per year in energy costs and
lasts 10-25 times as long as traditional light bulbs.
!
Bulbs Distributed
Initial Cost
Electricity Reduction (kWh/year)
Annual Community Savings
Annual mtCO2e reduction

1 per Resident
$4,017.50
409,785
$36,880
332

10,000 Bulbs
$5,000.00
510,000
$45,900
419

20,000 Bulbs
$10,000
1,020,000
$91,800
838

2.3 Promote Residential Energy Improvements
Brentwood has a strong community base, with many lifelong and engaged residents. 78% of
residents own their homes, and thus would directly benefit from investments in energy
improvements through decreased utility bills and higher property values. However, many residents
lack awareness of the broad number of funding opportunities that exist for home efficiency
improvements23.
!
Participation Rate
Electricity Reduction (kWh/year)
Natural Gas Reduction (therms/year)
Annual Community Savings
Annual mtCO2e reduction

250 Homes
154,750
14,000
$21,208
2,296

500 Homes
309,500
28,000
$42,415
4,591

1,000 Homes
619,000
56,000
$84,830
9,182

a. Survey residents about their knowledge of energy efficiency habits and programs
A survey can help identify knowledge gaps and provide an important stimulus to engaging citizens
in Brentwood’s climate action campaign.
b. Update the “Green Living” section of the city website to include options for energy efficiency
Including energy saving information on the city website can help overcome informational barriers.
The inclusion of federal, state, and utility options for funding private energy efficiency
improvements may help residents overcome the financial obstacles to making improvements.
Adding a list of state-approved home energy auditors may also encourage residents to make
informed energy decisions.
c. Perform an educational campaign
Residential energy efficiency education can take a variety of forms, whether that be through
distributing pamphlets, holding seminars, advertising at city-sponsored events, or promoting

23

Calculations made using ClearPath’s “Residential Energy Efficiency Education” Calculator, which assumes 619 kWh
and 56 therms of reduced energy usage per year per home.
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through Brentwood’s media outlets: the city’s Facebook page, the local government website, local
news publications, or the local cable channel.
d. Institute a Green Living Program
Several cities have created Green Living Programs that challenge residents to take various steps to
reduce their carbon emissions.

The city of Davis, CA, created a “Cool Davis Low Impact Week,” which outlines one
small step that residents can take each day of the week to make a big impact on
carbon emissions24.

2.4 Promote energy efficiency among Brentwood businesses
Brentwood businesses are responsible for the largest portion of greenhouse gases within the city.
Though many local businesses have already taken steps to cut their emissions, connecting
businesses with the following resources may increase participation. We assume the average
participating business will reduce energy consumption by 20%.
Participation Rate
Electricity Reduction (kWh/year)
Natural Gas Reduction (therms/year)
Annual Community Savings
Annual mtCO2e reduction

2.5%
523,811
8,146
$4,323
468

5%
1,047,623
16,292
$8,646
937

10%
2,095,245
32,585
$17,292
1,873

a. Recognize and reward green business practices
Green business is good business, but offering an initial incentive can sometimes be necessary. If
funding allows, Brentwood may promote green business practices by offering tax breaks, waiving
permitting fees, or recognizing businesses for their commitment to sustainable endeavors. The city
may consider rewarding businesses that achieve certification from one of the large number of
sustainability certification programs available.
b. Connect businesses with emission reduction programs
! St. Louis Green Business Challenge25 offers a scorecard based approach by which St. Louis
area businessses can compare their environmental practices and seek certification, with a
focus on being able to measure green practices in terms of financial, social, and
environmental results.
! Environmental Protection Agency (EPA) Climate Leaders Program26 serves as a resource
center for all organizations looking to expand their work in the area of greenhouse gas
(GHG) measurement and management.
! The St. Louis High Performance Building Initiative 25x20 pledge provides businesses a
framework for increased building efficiency (see section 0.2b).

24

Cool Davis: Low Impact Week. http://www.cooldavis.org/
http://stlouisgreenchallenge.com/
26
http://www.epa.gov/climateleadership/
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Part 3: Community-wide Transportation!
With over 11,000 non-resident commuters entering the city daily27, Brentwood is a commuter
destination and hosts an exceptionally high number of vehicles for a city of its size. Transportation
accounts for 16.4% of Brentwood’s greenhouse gas emissions, and a commitment to reducing
VMT can decrease congestion, improve air quality, and minimize Brentwood’s carbon impact.
Business as Usual
Vehicle Miles Travelled (VMT)
Gasoline Usage (gal)
mtCO2e Produced
Commitment Level
VMT Reduction (VMT/year)
Gasoline Reduction (gal/year)
Annual Community Savings
Annual mtCO2e reduction

2010
69,715,000
4,212,641
37,444
Low
3,469,754
235,316
$858,905
2,080

Medium
5,964,905
387,690
$1,415,069
3,428

2040
82,921,081
5,010,640
44,537
High
9,352,433
595,587
$2,173,892
5,269

3.1 Promote Ridesharing Among Brentwood Commuters.
About 7% of residents living in Brentwood and surrounding areas commute by carpooling28,
preventing about 1,300 mtCO2e of emissions annually. By connecting commuters with existing
rideshare resources through the website and other media outlets, Brentwood may be able to
increase its proportion of carpoolers, decreasing congestion and pollution in the process29.
Participation Rate
Initial Cost
VMT Reduction (VMT/year)
Gasoline Reduction (gal/year)
Annual Community Savings
Annual mtCO2e reduction

10%
Variable
1,338,566
80,885
$295,230
719

15%
Variable
3,123,322
188,732
$688,872
1,677

20%
Variable
5,800,454
350,502
$1,279,332
3,115

3.2 Connect Commuters to Public Transportation
Metro St. Louis offers an existing and inexpensive option for green transit, and yet only about 1.9%
of area commuters report utilizing public transit. Though existing transit infrastructure may not
meet the needs of all commuters, even moderate increases in ridership offer significant benefits30.
Participation Rate
VMT Reduction (VMT/year)
Gasoline Reduction (gal/year)
Annual Community Savings
Annual mtCO2e reduction
27

3%

4%

5%

2,131,188
128,780
$470,049
1,123

2,841,583
171,707
$626,731
1,498

3,551,979
214,634
$783,414
1,872

Missouri Economic Research and Information Center, 2004. http://www.missourieconomy.org/
Based off of data reported in the Bikeable Walkable Communities Plan
29
Calculations account for a current participation rate of 7%. The increases in ridesharing are 3%, 8%, and 13%, for a
total participation of 10%, 15%, and 20%, respectively.
30
Calculations account for a current participation rate of 1.9%. The increases in ridership are 1.1%, 2.1%, and 3.1%,
for a total participation of 3%, 4%, and 5%, respectively.
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a. Improve Access to Transit Locations
Maintaining existing transit stations as desirable and easily accessible may encourage ridership.
! Brentwood Magic Bus Service currently links elderly and handicapped residents to
community destinations as well as the Brentwood and Maplewood MetroLink stations, and
expansion to a full-service shuttle bus system could greatly improve transit accessibility. A
preliminary study may be helpful to ensure the bus avoids (and does not displaces) carbon
emissions.
b. Investigate the feasibility of a Transit EcoPass
Several cities across the country have worked with homeowners associations and residential
complexes to institute a mandatory “EcoPass” for residents that is paid for by rent and association
fees. The pass would fully cover transit fare within the Metro St. Louis service area.
c. Educate Commuters regarding Public Transit Benefits
At present, Brentwood will best achieve its goals by connecting employers and commuters with
educational resources and commuter benefit programs. St. Louis Metro and local non-profits
provide educational presentations and information on a variety of transit-related topics, and can
connect commuters to financial incentives for utilizing transit.

More than 100 area employers offer Metro's transit passes as a workplace benefit to
greater than 6,500 employees each month50.

3.3 Implement the Bikeable Walkable Communities Plan
The majority of Brentwood’s residents live within walking or biking distance from entertainment,
shopping, essential services, and mass transit31. Furthermore, 55% of residents commute within a
20-minute car ride, which can translate into a short bike ride. However, current infrastructure,
unsafe travel conditions, and undesirable pedestrian routes limit walking and biking. With public
support, the Bikeable Walkable Communities Plan outlined infrastructure improvements to remedy
these issues in Brentwood and surrounding communities while improving quality of life.
The plan recommended 0.38 miles of new trails and 12.71 miles of added Bike Routes and Bike
Accommodation Zones within Brentwood, with a total of 50.44 miles in the entire plan area, and
it estimated that 40% of short vehicle trips could be eliminated. Because the plan’s effect is highly
dependent on connectivity, the effect on GHG emissions will only be considered given full
implementation32.
Implementation Level
Initial Cost
Gasoline Reduction (gal/year)
Community Savings ($/year)
Annual mtCO2e reduction
31

100%
$114,419
24,051
$87,786
223

Google WalkScore, a simple metric for rating a location by proximity to essential services, gives Brentwood’s
geographic center a score of 72, or “very walkable.”
32
Calculations made using ClearPath Software “Improved Bike Infrastructure” Calculator, which assumed that 1% of
Brentwood resident commuters would avoid 1.2 VMT per day.
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a. Complete current infrastructure projects
Portions of the plan have already come to fruition. The city recently completed improvements on
Rose Avenue consisting of new sidewalks, lighting, and Americans with Disabilities Act (ADA)
accessible ramps to provide safe pedestrian access from Brentwood Boulevard into the Brentwood
Promenade, and the Brentwood Pedestrian & Transit Improvement Project has finished new
sidewalks and ADA ramps from Memorial Park through Hanley Industrial Court, connecting to the
Brentwood Metro Link Station. The combined total cost of these projects is estimated at
$1,216,000 with 80% of the costs funded through a federal grant.
Design for road overlay, sidewalk and drainage improvements and new lighting for Litzsinger Road
from Brentwood Boulevard to McKnight began in 2012 and is still underway, with preliminary
design plans complete and construction scheduled for 2014. The total cost for this project is
estimated at $1,925,000, with 80% of funding coming from a federal grant.
b. Continue to work with Great Rivers Greenway
Completion of the Deer Creek and Shady Creek Greenway will integrate Brentwood’s bike and
pedestrian system to the greater St. Louis region.
c. Connect potential bike commuters with incentives and resources
The St. Louis region boasts an active bicycling community with several large non-profits providing
information for trip planning and bicycle safety. Brentwood’s police department offers steeply
discounted helmets, and incentives like the Bicycle Commuter Act33 offer compensation for
alternative commuters. By providing this information to Brentwood residents, the city can make a
large impact on its VMT.

3.4 Reduce Vehicle Idling
Idling contributes to air pollution, wastes fuel, and increases wear and tear on the vehicle engines.
No-idling policies are a cost-effective way to improve air quality, conserve fuel, and save money.
Policies can be implemented city-wide, in school zones, or at specific facilities. A reduction in
only 5 minutes of idling time per day can results in 6.5 gallons of gas saved per vehicle per year.
Participation Rate
Gasoline Reduction (gal/year)
Annual Community Savings
Annual mtCO2e reduction

250 Vehicles
1,600
$5,840
15

500 Vehicles
3,200
$11,680
30

1,000 Vehicles
6,400
$23,360
59

a. Adopt a community-wide anti-idling ordinance
Though anti-idling ordinances can be difficult to enforce, an anti-idling ordinance limiting
maximum idle time to 5 minutes will place Brentwood on par with both St. Louis City and County
and establish commitment to improved air quality.
b. Establish and signpost “no-idling zones”
The Bicycle Commuter Act33 is an amendment to the IRS tax code allowing participating employers to offer a taxdeductible $20/month reimbursement for employees commuting to work by bike.
http://bikeleague.org/content/bicycle-commuter-benefit
20
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Designating special “no-idling zones” at public facilities can be an effective way to spread
awareness. Signposting at relevant locations has proven a cost-effective way to encourage
ordinance compliance.
c. Educate personnel regarding enforcement of anti-idling ordinance
Many municipalities have anti-idling ordinances that are not properly enforced, and are thus
ineffective. Providing an educational program to the police regarding the purpose behind the antiidling ordinance can assist in ensuring successful ordinance implementation.
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Part 4: Local Government Operations
Though LGO accounted for only about 2% of Brentwood’s total emissions, the city’s efforts to
reduce its municipal carbon impact may be multiplied as an example for the community at large.
The city stands to save significant amounts of money on utility bills, which can be invested in
further efficiency updates and community improvements.
Current Status
Electricity Usage (kWh/year)
Natural Gas Usage (therms/year)
Annual mtCO2e Produced
Commitment Level
Electricity Reduction (kWh/year)
Gasoline Reduction (gal/year)
Annual Government Savings
Annual mtCO2e reduction

2010
3,505,102
18,212
2,940
Medium
795,087

Low
384,657

High
1,615,945

728

1,456

2,912

$30,038

$61,308

$123,851

331

684

1,387

4.1 Audit and Update Municipal Buildings
Energy usage in buildings accounted for 63% of Brentwood’s local government emissions.
Therefore, the energy consumption of government buildings represents the largest potential
reduction opportunity in local government operations. In addition, it offers the government the
potential to reduce energy costs.
Building
Electricity Reduction (kWh/year)
Natural Gas Reduction (therms/year)
Audit Cost
Government Savings ($/year)
Annual mtCO2e reduction

Community Center
558,664
$16,000
$34,335
453

City Hall
54,125
1,671
$8,000
$5,143
47

Police Station
71,747
$8,000
$4,820
64

Public Works
14,461
1,081
$3,255
$2,405
17

a. Perform an Energy Audit of Municipal Buildings
The city may choose to hire a certified energy consultant to identify potential improvements in
building operation and envelope as an essential first step towards improving building efficiency.
The Community Center received a full building assessment in 2011 that highlighted some obvious
areas for improvement, including outdated equipment, poor envelope insulation, and faulty
ductwork.
! Set the Pace St. Louis34 maintains a list of certified energy consultants within the St. Louis
region.
b. Implement Audit Recommendations
Though it is impossible to know the impact and extent of potential upgrades before an audit takes
place, energy audits typically identify 15-30% in efficiency improvements. This report estimates a
potential 20% efficiency increase for City Hall, the Police Station, and Public Works. The plan
estimates a 25% efficiency improvement for the Rec Center given the planned major renovations,
34

http://www.setthepacestlouis.com/findcontractor.shtml
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which include improved ductwork and insulation, roof replacement with high efficiency
membrane, new HVAC system and cooling tower systems, and installation of energy efficient
lighting. Other recommendations may include the installation of high-albedo roofing35. The Fire
station is not included in this plan because of its recent construction and existing features, such as
lighting sensors and modern insulation. Listed are some cost effective upgrades to consider:
! Improve envelope insulation
! Ensure windows and doors to be weather-tight and thermally efficient
! Ensure unused space is not climate controlled or lighted
! Install central software to automatically turn off computers overnight
! Upgrade boilers, air conditioners, hot water heaters, and HVAC systems
c. Educate staff regarding energy efficiency practices
Standard policies regarding lighting, thermostat controls, and office equipment usage can save a
large amount of energy. The city may consider providing all new hires with an energy saving
pamphlet with a copy of their job description, as well as placing signage to instruct employees to
turn off the lights at key locations.

Members of the Energy Conservation Team at Scott Air Force Base, which pays
about $600,000 each month in utility costs, created small stickers for the base’s
computers, monitors, light switches, and other office electronics to remind users of
the cost associated with excessive energy demand36.

4.2 Adopt a Green Construction Policy
Certification provides another degree of guidance and an external measure of building
performance to ensure consistency and proper benchmarking of energy efficiency goals. Adopting
a policy that new construction and renovations over a certain square footage must meet external
criteria will ensure long-term efficient operation and design of Brentwood’s buildings. A wide array
of certification programs (including LEED and ENERGY STAR) exist for the city to choose from for
inclusion in the construction policy.

4.3 Install Solar Panels on Municipal Buildings
Solar panels on city buildings offer a renewable form of energy independent of market fluctuations
and provide a highly visible example of Brentwood’s environmental initiatives. They are subject to
several federal, state, and utility subsidies and rebates that help to foot the initial cost37. In 2014,
the Brentwood School District installed a system capable of producing 33,000 kWh per year.
Building
Capacity (kWh/year)
Initial Cost
Annual Savings
Annual mtCO2e reduction
35

School District
33,000
Installed
$3,000
36

City Hall
13,500
$10,132
$1,407
15

Community Center
28,500
$34,087
$2,422
32

Public Works
18,000
$22,312
$1,530
20

Police Dept.
23,300
$27,702
$1,977
26

High albedo roofing: Lightly colored, highly reflective roofing upgrades that deflect heat and reduce cooling costs.
Air Mobility Command, 2011. Energy Conservation Sticks at Scott AFB. http://www.amc.af.mil/
37
Cost and GHG information utilized Brightergy Solar Estimator, 2014. http://brightergy.com/solar-estimator/
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4.4 Install High Efficacy Lighting in Municipal Buildings
Compact Fluorescent Lightbulbs (CFLs) consume 75% less energy than traditional bulbs, produce
more light per watt, and last longer than traditional bulbs. The city has already begun replacing
lightbulbs with high efficacy bulbs, and the entire lighting stock could be replaced within 2-3 years.
By using only ENERGY STAR certified light bulbs, the city can ensure it is using the best available
technology.
Percentage Replaced
Electricity Reduction (kWh/year)
Annual Savings
Annual mtCO2e reduction

25%
75,706
$4,932
61

50%
177,184
$11,096
144

100%
380,140
$23,426
308

4.5 Retrofit Street Lights with LED Fixtures
LED streetlights last 20 times as long as traditional street lighting, lowering maintenance costs and
saving money despite the higher initial price. Ameren Electric, which currently owns and
maintains the vast majority of streetlights within the city of Brentwood, has not established a
protocol for LED street light installation. However, the utility is actively researching LED
technology and may offer LED street lights within the coming years38. Though more short-term
options exist (e.g. replacement of all city street lights with high pressure sodium lamps), a focus on
future installation of LED streetlights may better serve Brentwood’s long-term emission reduction
targets.
Percentage Replaced
Electricity Reduction (kWh/year)
Initial Cost
Annual Savings
Annual mtCO2e reduction

25%
55,127
$39,706
$8,189
45

50%
110,254
$79,413
$16,378.
90

100%
220,508
$158,826
$32,757
180

a. Cooperate with other Ameren municipal customers to demand LED service
Creve Coeur, Ballwin, and other Ameren customers have expressed strong interest in the
installation of LED street lighting, and a collective demand for this service from Ameren may
expedite availability.

Cape Girardeau, MO, utilized an Energy Efficiency and Conservation Block Grant to
fully fund the installation of 104 LED street lamps39.

4.6 Adopt an anti-idling policy for government vehicles
City vehicles are responsible for 13.5% of total city carbon emissions and cost the city over
$143,000 in fuel annually. By reducing vehicle idling time, each vehicle could save up to 1 gallon
of gas per week. Though the police department relies on idling as a matter of public safety, all
other departments were considered for this strategy. Of particular interest is the Public Works
38
39

https://www.efis.psc.mo.gov/mpsc/commoncomponents/viewdocument.asp?DocId=935786737
Dialight, 2011. Historic Missouri city takes progressive approach to lighting. http://www.dialight.com/
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Department, which utilized nearly 11,000 gallons of gasoline and 13,000 gallons of diesel in 2010
alone.
Department
Gasoline Reduction (gal/year)
Annual Savings
Annual mtCO2e reduction

Public Works
1,820
$6,643
17

All Eligible Vehicles
2,912
$10,629
27

a. Establish proper oversight for implementation
This could be a prime opportunity to utilize a government employee “Green Team” (see section
0.4b) for education and enforcement.
b. Consider installation of telematics to city vehicles
Telematics devices combine computer and communications technology to track vehicle locations
and the status of on-board equipment, monitoring idling, speed, and location. The city of St. Louis
recently installed telematics devices on its public works fleet, and reduced idling by an average of
2.5 hours/week/vehicle40.

4.7 Strive for EPA Green Power Community Status
EPA Green Power Communities41 receive 3% or more of their government electricity from
renewable energy sources, often through the purchase of Renewable Energy Credits (RECs). With
Brentwood LGO consuming 3,505,102 kWh in 2010, the city can achieve this goal by purchasing
just over 100 RECs (in 1,000 kWh blocks) from Ameren. It is important to note that RECs do not
result in tangible infrastructure improvements, and will impact the city’s carbon emissions only as
long as the city continues to pay. Benefits include well-established state and federal recognition,
quick and cheap carbon emissions reduction, and a pathway to support renewable energy within
the state of Missouri.
REC Blocks Purchased
Annual kWh Reduction
Annual Cost
Annual mtCO2e reduction

50
50,000
$500
41

100
100,000
$1,000
81

200
200,000
$2,000
162

In 2011, the city of Creve Coeur became Missouri’s second EPA Green Power
Community and offset 11,760 mtCO2e from entering the atmosphere.

40
41

St. Louis Office of the Mayor, 2011. Sustainability Initiatives in the City of St. Louis. Volume 2.
http://www.epa.gov/greenpower/communities/index.htm
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Part 5: Other Measures
Commitment Level
Annual Savings
Annual Community Benefit
Annual mtCO2e reduction
Percent Contribution to 2040 Target

Low
$398

Medium
$795

$81,750

$163,500

High
$1,591
$327,000

127
0.3%

254
0.6%

509
1.1%

!

5.1 Expand the Urban Tree Canopy
Every 100 large, mature trees sequester 19 tons of carbon per year, removing its harmful effects
from the atmosphere. Maintaining an urban forest offers a cascade of benefits, many of them more
difficult to quantify but incredibly valuable for achieving Brentwood’s carbon goals. Trees improve
walkability and safety, prompting people to walk instead of drive. They provide shade, and when
properly located can save a home 20-50% on heating and cooling costs. In terms of economics,
tree-lined streets report improved business performance, and property owners can expect a 1%
added property value for each mature tree.
Trees Planted
Initial Cost
Long Term Cost
Annual Community Benefit
Annual mtCO2e sequestered

500 Trees
$37,500
Maintenance
$81,750
95

1,000 Trees
$75,000
Maintenance
$163,500
190

2,000 Trees
$150,000
Maintenance
$327,000
380

Brentwood has been recognized as a “Tree City USA” for the past 18 years due to its wellestablished forestry department. The city recently completed a complete street tree inventory
utilizing a $9.5 million TRIM grant. Several steps may be taken to expand existing efforts.
a. Preserve Existing Tree Cover
Brentwood does have several ordinances in place that ensure areas with “significant trees or
wooded areas” remains intact and healthy42. However, the code’s current form allows some
degree of interpretation, and the language can be strengthened and made more case specific.
b. Require minimum tree cover as part of permitting process for new development
Standards for tree cover, size, type, and composition may be established and included in the
municipal building code for new construction and significant renovations. The Municipal Code
already includes several provisions requiring the planting of hardwood trees that may be expanded
upon.
c. Partner with local organizations to conduct a tree planting campaign
Several Missouri non-profits offer assistance in connecting cities with funding, volunteers, and
saplings to expand the urban tree canopy.

42

Brentwood Municipal Code (sec 25-259 re: Lot Size Requirements; sec 25-259 re: Side and Rear Yards; sec 25-429;
Sec. 25-504)
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5.2 Continue and Expand Recycling Becomes Me Campaign
Brentwood was among the first municipalities in the St. Louis region to adopt single-stream
recycling, and continues to lead with a successful recycling program. The city offers free recycling
bins, and includes a helpful display regarding recycling on its website.
Waste Diverted
Annual Savings
Annual mtCO2e sequestered

5%
$398
32

10%
$795
64

20%
$1,591
129

!
a. Expand educational resources regarding recycling
The city does include information regarding the environmental and economic benefits of recycling
on the web page, but this information can be made more readily accessible. The city may consider
including information regarding the benefits of recycling on the recycling bins it distributes or at
government locations.
b. Provide residents with recycling toters
Brentwood could encourage increased participation in recycling by replacing traditional recycling
bins with recycling toters. Communities that utilize toters have noted increase participation in
recycling programs due to their larger size and ease of transport.
!
c. Institute a composting program
At present, about 30% of landfill waste in the St. Louis region is compostable. Disposing of that
material causes pollution from fuel consumed by collection trucks, costs money to bury, and
creates the greenhouse gas methane as it anaerobically decomposes in a landfill. Brentwood could
partner with local hardware stores and organizations to offer discounted composting bins for city
residents. Furthermore, the city may choose to establish demonstration projects at publicly visible
locations as an educational tool.
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2015
2016

Sign the US Mayors Climate Protection Agreement

Enroll Brentwood as a Missouri Clean Energy District (MCED)

2025
2030
2035
2040
n.a.

GHG Inventory Benchmark 2 (Coincides with 10% Reduction Deadline)

GHG Inventory Benchmark 3

GHG Inventory Benchmark 4

GHG Inventory Benchmark 5 (Coincides with 20% Reduction Deadline)

Perform annual municipal building benchmarks

2015
2015
2015

0.4 Establish Oversight for Plan Implementation

Create a citizen-lead Environmental Task Force (ETF)

Create a government employee “Green Team”
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2020

GHG Inventory Benchmark 1

2040

2015

Take the High Performance Building Initiative 25x20 pledge for Municipal Buildings

0.3 Specify and Fulfill Benchmarking Regimes

2015

2016

Amend the Climate Action Plan to the 2006 Brentwood Comprehensive Plan

0.2 Establish Formal Commitment to Emissions Reductions

2015

2015

0.1 Adopt an Emissions Reduction Target

Approve reduction target of 10% below 2010 levels by 2025 and 20% by 2040

End

Part 0: Preliminary Actions

City Council;
Administration

City Council;
Administration

City Council;
Mayor’s Office;
Planning &
Development

City Council

Responsible
Entities

The following checklist is to act as a guide for the city to monitor its progress. End dates are the recommended dates by which the
strategy might be fully implemented, although some strategies may require sustained commitment (e.g. community education).

Climate Action Plan Implementation Checklist

!

2015

Provide education and training to personnel

2022
2027
2032
2037

Adopt 2018 IECC

Adopt 2024 IECC

Adopt 2030 IECC

Adopt 2036 IECC

29

2018

2037

2.1 Maintain Energy Efficiency Code Current with IECC Updates

Adopt 2012 IECC

End

Part 2: The Built Environment

2015

n.a

Undertake co-ventures whenever possible

Adopt 2009 IECC

n.a

Utilize experience of surrounding governments

n.a.

2015

Formulate the green purchasing policy

1.5 Engage Surrounding Governments in Planning Efforts

2015

n.a.

Engage the Brentwood school district

1.4 Adopt a Green Purchasing Policy

n.a.

Partner with Brentwood businesses

n.a.

n.a.

Create an energy efficiency fund for infrastructure improvements

1.3 Establish Partnerships with Local Businesses and Organizations

n.a.

n.a.

Closely monitor energy costs

1.2 Prioritize Funding for Energy Efficiency Improvements

n.a.

n.a.

1.1 Uphold Sustainable Development Practices

Continue to follow Brentwood’s 2006 Comprehensive Plan

End

Part 1: Policy, Planning, and Over-arching Strategies

Planning &
Development

Responsible
Entities

Various

City Council

City of
Brentwood

City Council;
Administration

City Council;
Planning &
Development

Responsible
Entities

Residential: 8,893
Commercial: 2,609
Industrial: 4,788

mtCO2e
Reduced

2018
2015

Perform an educational campaign

Institute a Green Living Program

2020
2016

Final Connectivity Improvements

Connect potential bicycle commuters with incentives and resources

Adopt a community-wide anti-idling ordinance
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2018

Deer & Shady Creek Greenway

2015

2018

2014

Litzsinger Road Improvement Project

!

3.4 Reduce Vehicle Idling

2014

Rose Avenue and Brentwood Pedestrian and Transit Improvement Projects

!

2020

Educate commuters regarding public transit benefits

2020

2020

Investigate the feasibility of a transit EcoPass

3.3 Implement Bikeable Walkable Communities Plan

2020

2020

Improve access to transit locations

3.2 Connect Commuters to Public Transportation

2015

2016

3.1 Promote Ridesharing Amongst Brentwood Commuters

Include ridesharing resources on the Brentwood website and other media outlets

End

2016

Connect businesses with emission reduction programs

Part 3: Transportation

n.a.

Recognize and award green business practices

2020

2014

Update the “Green Living” section of the city website to include options for energy
efficiency

2.4 Promote Energy Efficiency Amongst Brentwood Businesses

2014

2020

2018

2020

Survey residents about their knowledge of energy efficiency habits and programs

2.3 Expand Residential Energy Efficiency Education

Offer ENERGY STAR Certified CFL Lightbulbs

2.2 Institute a High Efficacy Light bulb Replacement Program

City Council;
Public Works

Planning &
Development;
Metro St. Louis;
Public Works

Planning &
Development;
ETF;
Metro St. Louis

IT & HR
Departments

Responsible
Entities

Chamber of
Commerce;
IT & HR
Departments

IT & HR
Departments;
ETF

Administration;
Public Works

Low: 15
Mid: 30
High: 59

223

Low: 1,123
Mid: 1,498
High: 1,872

Low: 719
Mid: 1,677
High: 3,116

mtCO2e
Reduced

Unknown

Low: 2,296
Mid: 4,591
High: 9,182

Low: 332
Mid: 419
High: 838

2015
2020

Perform an energy audit of municipal buildings

Implement audit recommendations

Educate staff regarding energy efficiency practices

☐

☐

☐

2020
2020

Public Works

Police Department

2020
2025

Cooperate with other Ameren municipal customers to demand LED service

Replace Existing Bulbs as needed

☐
☐

Part 5: Other Measures

Purchase Ameren PurePower RECs

End

n.a.

2015

Consider installation of telematics to city vehicles

☐

2015

Establish proper oversight for implementation

2020

2015

Adopt anti-idling policy

☐
☐
☐

4.7 Strive for EPA Green Power Community Status

2015

4.6 Adopt an anti-idling policy for government vehicles

31

2025

4.5 Retrofit Streetlights with LED fixtures

Replace existing bulbs as needed

2018

2020

Community Center

☐

2020

City Hall

2018

2014

School District

!
☐
☐
☐
☐

4.4 Install High Efficacy Lighting in Municipal Buildings

End

Choose and enforce certification scheme to strive for in new construction

2020

4.3 Install Solar Panels on Municipal Buildings

☐

4.2 Adopt a Green Construction Policy

2020

4.1 Audit and Update Municipal Buildings

2015

End

2018

Part 4: Local Government Operations

Establish and signpost no-idling zones

Low: 41
Mid: 81
High: 162
mtCO2e
Reduced

Responsible
Entities

Low: 17
High: 27

Low: 45
Mid: 90
High: 180

Low: 61
Mid: 144
High: 308

Low: 32
Mid: 64
High: 129

n.a.

Community Center:
453
City Hall: 47
Police Station: 64
Public Works: 17

mtCO2e
Reduced

City of
Brentwood

City Council;
Public Works

City of
Brentwood;
Ameren

City of
Brentwood

City of
Brentwood

City of
Brentwood

City of
Brentwood

Responsible
Entities

2017

Institute a composting program
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2018

2018

5.2 Continue and Expand Recycling Becomes Me Campaign

Provide residents with recycling toters

2020

Partner with local organizations to conduct a tree planting campaign

2016

2016

Require minimum tree cover as part of permitting process for new development

Expand educational resources regarding recycling

2015

2020

Preserve existing tree cover

5.1 Expand the Urban Tree Canopy

Public Works

Planning &
Development;
City Council

Low: 32
Mid: 64
High: 129

Low: 95
Mid: 180
High: 390

Appendix A. List of Acronyms and Abbreviations
ADA
CACP 2009
CAP
CFL
CH4
CO2
DNR
EPA
ETF
FHA
GHG
GWP
HOV
IECC
IRS
kWh
LED
LEED
LEED-OM
LGO
MCED
mtCO2e

Americans with Disabilities Act
Clean Air and Climate Protection Software 2009
Climate Action Plan
Compact Fluorescent Light bulb
Methane
Carbon dioxide
Department of Natural Resources
Environmental Protection Agency
Environmental Task Force
Federal Housing Administration
Greenhouse Gas
Global Warming Potential
High Occupancy Vehicle
International Energy Conservation Code
Internal Revenue Service
Kilowatt hour
Light Emitting Diode
Leadership in Energy and Environmental Design
LEED for Operations and Maintenance
Local Government Operations
Missouri Clean Energy District
metric tons of Carbon dioxide equivalent

MSD
N20

Metropolitan Sewer District
Nitrous oxide

PACE
ppm
REC
REIP
SREC
USGBC
VMT

Property Assessed Clean Energy
parts per million
Renewable Energy Credit
Regional Environmental Internship Program
Solar Renewable Energy Credits
US Green Building Council
Vehicle Miles Travelled
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Appendix B. Supplemental Tables
Table 2. List of Assumptions used for Quantification Methodology
Affected
Assumption
Sections
Emissions
Annual energy growth rates of 0.05% Commercial, 0.01%
Forecasts
Residential, 0.01% Industrial, 0.06% Transportation, and
0.01% Waste
2.1
IECC Code Updates released every 3 years, with each
update leading to 3% increase in energy efficiency over the
year before
2.1; 2.4; 4.1 Electricity and natural gas scaled evenly with efficiency
improvements

Sources
St. Louis County Greenhouse Gas
Inventory; Planning & Development
Minimum estimate based on previous
updates
n.a.

2.2

Each energy efficient bulb saves 51 kWh/year

ENERGY STAR

2.2; 4.3; 4.4

High efficacy Lighting reduces energy consumption by 75%

ENERGY STAR

2.2; 4.1;
4.3; 4.4
2.2; 4.3

1 kWh Electricity produces ~0.00081 mtco2e

Brentwood GHG Inventory

Lighting accounts for 17% of building electricity usage

US Energy Information Administration

2.3

Options for Energy Efficiency in Existing
Buildings, report number CEC-4002005-039.
Wildwood Climate Action Plan

3.1

Residential Energy Efficiency Education leads to 619
kwh/home/year for electricity and 56 therms/home/year for
gas.
Green Business Challenge leads to 20% reduction in energy
usage
Carpools reduce trips by 0.5 times

3.1; 3.2

Average commute into Brentwood is 17 miles

3.1; 3.2

16.549 VMT/gallon

Based on Average Brentwood City
Employee Commute
Brentwood GHG Inventory

3.1-3.4; 4.5

$3.65/gallon gas

US Energy Information Administration

3.3

Average bike trip length of 0.3 miles

ClearPath customer support

3.3

Average 2 trips per day

ClearPath customer support

3.4

5-minute reduction in idle time/day resulting in 6.4 gallons
of gas/vehicle/year
5% of Brentwood lighting is currently high efficacy

Wildwood Pollution Reduction Plan

Average street lamp wattage of 166 watts, which is
equivalent to a 60 watt LED
LED bulbs cost estimates are based on a $309/fixture
including cost of installation
Trash Disposal costs $31.50/ton

Based on list of Brentwood Street
Lighting
Based on Los Angeles LED street lighting
retrofit project
City of Brentwood Website

2.4

4.4
4.5
4.5
5.2

Minimum estimate

Estimated

Table 3. A comparison of emissions and goals of communities surrounding Brentwood.
Baseline Year

Population

Emissions
(mtCO2e)

Emissions
per capita

Reduction
target

Deadline

Brentwood

2010

8,035

224,878

28

10% / 20%

2020 / 2040

*

2010

35,517

284,268

8

5%

2020

Municipality

Wildwood

Maplewood

2010

8,044

105,045

13

10%

2020

Creve Coeur*

2005

16,920

794,963

47

20% / 50%

2015 / 2050

Richmond Heights

2008

8,600

243,621

28

15%

2015

Clayton

2006

15,935

472,466

30

7%

2012
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