local energy code

Action Kit

For Municipalities
in Missouri

All Missourians deserve safe and energy-efficient buildings.
This Local Energy Code Action Kit provides municipalities and counties
with information and resources to support the adoption of the model energy
code—the 2009 IECC—and its enforcement.

BCAP

energy codes

Basics
What Are
Energy Codes?

Energy codes set the minimum standard for the energy efficiency of buildings to
ensure that homes and commercial buildings reduce their energy use, lower utility bills
and improve occupant comfort.

Who Creates
Them?

The International Code Council (ICC) and the American Society of Heating,
Refrigerating, and Air-Conditioning Engineers (ASHRAE) develop and update
building codes and standards on three-year cycles. The U.S. Department of Energy
(DOE) reviews them to determine their efficiency and cost-effectiveness and makes
recommendations for state adoption.

What is the
Current Code?

The ICC 2009 International Energy Conservation Code (IECC) is the current model
energy code. It references ASHRAE Standard 90.1-2007 for commercial construction.
It is approximately 15 percent more energy efficient than the 2006 IECC.

What Do
They Cover?

Energy codes address wall and ceiling insulation, window and door specifications, HVAC
and ventilation equipment efficiency, and lighting fixtures, among other building features.

Lighting
Attic Access

Air Sealing
Ducts
Fenestration
Fireplace Sealing
Thermostat
HVAC
Insulation
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adoption

Status

The National Picture
Energy codes are adopted on the state and local levels. The majority of states have adopted
some version of the model energy code.
Residential Energy Code Status

Commercial Energy Code Status

meets or exceeds 2009 IECC or ASHRAE
Standard 90.1-2007 or equivalent

meets or exceeds 1998-2003 IECC or
ASHRAE Standard 90.1-1999 or equivalent

meets or exceeds 2006 IECC or ASHRAE
Standard 90.1-2004 or equivalent

no statewide code or precedes 2000
IECC or ASHRAE Standard 90.1-1999

Missouri: A Patchwork of Codes
Due to its history of strong local government, Missouri does not have a
mandatory statewide energy code, however all local jurisdictions except
class III counties have the right to adopt an energy code. As expected,
this system creates a sometimes confusing patchwork of different codes
throughout the state.
Regardless of the system in place, the bottom line is that many jurisdictions
in Missouri still don’t have an energy code—meaning that many residents
do not receive the benefits of energy-efficient construction.
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costs and savings for

Missouri
Energy
Costs

$20 billion
95%
22%

Amount spent annually on energy in Missouri.
Percentage of primary energy imported from other states.
The rise in the cost of residential electricity, 2004 to 2009.1

Missouri residents spend billions every year importing energy from
other states and abroad. Energy codes can help the state retain some
of these dollars and improve Missouri’s economy.

Energy
Code
Savings

18-26%
$337-559
10-11%

Energy savings for each new home.
Annual savings in reduced utility bills per home.
Energy savings in reduced utility bills in office buildings.2

Energy codes reduce energy use and have the potential to put money
back into the hands of Missouri residents and businesses.

$318 million
Statewide
26 trillion
Savings
1.4 million

Annual energy savings by 2030.
Btu of energy avoided annually by 2030.
Metric tons of CO2 prevented annually by 2030.3

By adopting and enforcing the 2009 IECC starting in 2011, Missouri
municipalities and counties would significantly improve the state’s
economy and environment now and into the future.
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why do energy codes

Matter?

Save Residents and Businesses Money

Ensure Health and Safety

Protect Against Substandard Construction

Help Consumers Make Informed Decisions

Provide Quality and Comfort

Reduce Pollution and Increase Grid Reliability

spotlight on:
Making a Cost-Effective Investment

It’s much more cost-effective to build to the model energy code during construction than try to
improve efficiency later through expensive retrofits that do not achieve comparable savings. For sense
of scale, consider that in 2008 Missouri received $227.2 million in Weatherization Assistance Program
(WAP) funds to improve the energy efficiency of low-income housing.4

If they buy a new home in 2011 built to the latest energy code, Missouri homeowners will see net
savings within no more than two years. After breaking even, low utility bills will help them realize
a profit of up to $31 per month.
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the adoption

Process

Tried-and-True Steps for an Efficient and Effective Adoption Process
Stakeholder
Group

Form a stakeholder group of knowledgeable professionals to conduct the
adoption process. Participants could include code officials, energy-efficient
design and building professionals, utility and local government representatives,
community leaders, and environmental and consumer advocates.

Conduct
Outreach

Raise awareness of the model energy code and its many far-reaching
benefits to create buy-in from a number of other involved parties. Design
and building professionals, policymakers, the general public and other
interested groups need to know why adopting an energy code is important.

Review the
Code

Meeting regularly, review the 2009 IECC to understand its requirements
and determine whether they meet your local needs and conditions. Some
municipalities and counties choose to strengthen the code through amendments.
Local, regional, or national advocates can help support this process if needed.

Local Adoption
Process

Carry through with your jurisdiction’s legislative or regulatory process. If
you are holding a public hearing, gather public testimony and support from
stakeholder groups and other regional and state organizations.

Enact the
Code

Set an effective date for the energy code that gives all parties time to adjust
to the new requirements. Six months is a reasonable time period.

spotlight on

The 2012 IECC

The ICC is in the process of finalizing the 2012 IECC, which is expected to be about 15 percent more
efficient than the 2009 IECC. Preparing now to adopt the 2012 IECC is a great opportunity for eligible
municipalities and counties to provide their citizens with even stronger energy-efficient construction.
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best practices in

Missouri

Adopt the Latest Model Energy Code
Jackson County, Lake St. Louis, Marshall, O’Fallon, and the City of St. Louis have adopted the
2009 IECC. Creve Coeur and Independence are currently in the adoption process.
St. Charles County and St. Louis County have adopted the 2009 IRC with amendments.

Build Stakeholder Support for Energy Codes
Kansas City incorporates energy codes into its broader sustainability effort:
1) The Environmental Management Commission advises the city on energy/environmental issues.
2) The Chamber of Commerce’s Climate Protection Partnership brings together 180 businesses
and institutions that support energy efficiency implementation.
3) The Sustainability Coordinator works regionally to promote energy efficiency efforts.
4) The Climate Protection Plan includes energy codes as a policy tool.
5) Kansas City joined with ten municipalities and the Mid-America Regional Council to create a 		
regional energy strategy and promote the adoption of the 2012 IECC.
Columbia created commissions to advise the city council on energy code issues:
1) The Building Construction Codes Commission (BCCC) reviews codes and provides a construction
industry perspective.
2) The Environment and Energy Commission adds input on the benefits of energy codes, stimulates
public interest, and engages public/private agencies.
The University City Green Practices Committee provides input into energy code adoption efforts.

local jurisdiction

Adopted the IBC and/or IRC
Adopted the IECC

population>100,000

Arnold
Ballwin
Belton
Bethany
Boonville
Branson
Camdenton
Cape Girardeau
Carthage
Chillicothe
Clayton
Columbia
Eldon
El Dorado Springs
Farmington
Florissant
Fulton
Gladstone
Hannibal
Harrisonville
Hazelwood

50,000-100,000

Higginsville
Highlandville
Joplin
Kansas City
Kirksville
Kirkwood
Knob Noster
Lake St. Louis
Loch Lloyd
Lebanon
Lee’s Summit
Macon
Marshall
Maryville
Mexico
Mountain Grove
Neosho
Nixia
O’Fallon
Osage Beach
Ozark

<50,000

Pacific
Park Hills
Pineville
Platte City
Raytown
Republic
Riverside
Rolla
Sedalia
Sikeston
Sni Valley
Springfield
St. Charles
St. Joseph
St. Louis
St. Peters
Sugar Creek
Troy
Warrensburg
Wentzville
West Plains

Includes only jurisdictions reporting code status to International Code
Council as of June 1, 2010. International Building Code (IBC) is the model
general code for commercial construction. International Residential Code
(IRC) is the model general code for residential construction.

Adoption Status
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the implementation

Process
Training

Code officials and building professionals must learn energy code
requirements and stay up-to-date on code changes. Classroom
training is the most common and feasible method. On-site training is
preferred. There are also a number of resources available for online
training, though ideally this should supplement in-person training.

Enforcement and Compliance
Code officials must work with building professionals to set clear
expectations for energy code compliance. They must be proactive
about discussing code requirements and providing corrections at
every step of the plan review and enforcement process. It is also
important for code officials to seamlessly incorporate energy code
enforcement into their established inspection procedures.

Green and Advanced Codes

Green and above codes achieve even greater energy savings. Options
range from local amendments to national codes and standards. More
efficient construction often requires stronger enforcement, including
efficiency testing from third-party organizations. Green and above
codes are also an excellent option for public buildings in jurisdictions
that want to lead by example.

2009 IECC Climate Zones

Most of Missouri falls under the Climate Zone 4 (yellow) similar to much of
the Upper South. The northern quarter of the state is in the colder Climate
Zone 5 (green), which has stricter insulation requirements.

8

best practices in

Missouri

Enforcement Practices
Code officials in Springfield, Kansas City, and Columbia use energy code inspection checklists.
Columbia conducts an “open wall” inspection for insulation as one of five required inspections.
The City of St. Louis ties pay raises for code officials to ICC certifications.
Columbia has developed its own energy checklist for new homes.

Leading by Example
Kansas City
1) City-owned facilities must meet LEED Gold standards; city-funded residential projects must 		
meet ENERGY STAR qualifications.
2) The city tracks utility bills for renovated city-owned facilities. It saves about $2 million annually.
Clayton’s 2006 Municipal Building Standard requires new construction and major renovations of cityowned and occupied buildings over 5,000 square feet to earn LEED Silver certification.
Springfield’s 2008 Green Building Policy requires renovations of city-owned buildings to incorporate
LEED for Existing Buildings to the greatest extent practical.

Other Best Practices
Columbia Water and Light’s Home Performance with ENERGY STAR home renovation program
results in an average energy bill reduction of 29%. They also offer free energy audits to customers.
Springfield modified the Multiple Listing Service (MLS) to include “ENERGY STAR” (and similar)
rated homes. Realtors can use this information to market homes and track whether they sell faster
and at a higher price.

additional

Resources

dnr.mo.gov
OCEAN Missouri Page bcap-ocean.org/state-country/missouri
Building Energy Codes University energycodes.gov/becu
Midwest Energy Efficiency Alliance (MEEA) mwalliance.org
Mid-America Regional Council (MARC) marc.org
International Code Council (ICC) iccsafe.org
American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE) ashrae.org
Code College Network codecollegenetwork.com
Missouri Department of Natural Resources

Note: This is not an exhaustive list of resources on the web. For additional information on Missouri and best practices
from around the country, please visit: www.bcap-ocean.org
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appendix a

* Missouri’s climate zone 4 covers the lower three-fourths of
the state, and represents 93% of the state’s population
Month
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Down Payment
Increase: $304

Cumulative Benefit

Monthly Benefit: +$22
Profit after Year 2: +$219

This model assumes an average sale price of $267,451 for a
2,400 square foot home. The mortgage is conservatively set at
30 years, with 20% down and the current average nationwide
interest rate of 5.05%. With a lower down payment—such as
10% down—consumers will break even on their investment
even sooner.

$22 profit
every month

Break Even

$28.06
$28.06
$28.06
$28.06
$28.06
$28.06
$28.06
$6.56
$6.56
$6.56
$6.56
$6.56
$6.56
$6.56
12
13
14
15
16
17
18
Monthly Energy
Savings: $28

Monthly Mortgage
Increase: $7

-$39.19
-$17.69
$3.81
$25.30
$46.80
$68.30
$89.80

$28.06
$28.06
$28.06
$28.06
$6.56
$6.56
$6.56
$6.56
8
9
10
11
Energy Code Payback for Missouri Single Family Homes

These added mortgage costs will be offset, however, by monthly energy savings of $28.06,
helping homebuyers pay off their initial investment in only fourteen months. After breaking
even in month fourteen, the home will return buyers a profit of $22 per month—for a total
return of $258 every year. This return on investment is graphed below and presented as a
balance sheet at right.

-$125.18
-$103.68
-$82.19
-$60.69

$28.06
$28.06
$28.06
$28.06
$28.06
$28.06
$28.06
$303.72
$6.56
$6.56
$6.56
$6.56
$6.56
$6.56
1
2
3
4
5
6
7

-$275.66
-$254.17
-$232.67
$211.17
-$189.67
-$168.18
-$146.68

Monthly
Cumulative
Energy Savings Cost/Benefit
Mortgage
Increase
Month

For the average new home built in IECC climate zone 4*, BCAP estimates the costs of the new
code will add no more than a total of $1,519 in construction costs—an increase of only 0.6%.
When this amount is rolled into the average mortgage, real costs to homebuyers will mean a
down payment increase of $303.72 and $6.56 extra on monthly mortgage bills.

One of the major barriers to energy code adoption across the country is the concern that new
codes will add to the purchase price and potential buyers will not be able to afford the homes
they want. In Missouri, upgrading homes to the 2009 International Energy Conservation
Code will actually reduce out-of-pocket expenses for homeowners – paying off their initial
investment in a matter of months.

MISSOURI

CLIMATE ZONE 4

FOR NEW HOMES IN

2009 INTERNATIONAL ENERGY CONSERVATION CODE

Further Reading
Incremental Cost Analysis
One of the major barriers to energy code adoption is the concern
that the cost of upgrading to the latest model energy code would
be prohibitive. To address this concern, the toolbox contains
BCAP analysis that quantifies the incremental construction cost
of upgrading to the 2009 IECC in Missouri’s climate zone 4 and
5. Each two page resource also includes cost-benefit analysis
that compares incremental costs to anticipated utility bill savings.
Although local codes may differ, this analysis presents the difference
between an assumed state baseline (the 2003 IECC) and the
latest model code, the 2009 IECC. To explain these and other
details, an incremental cost fact sheet is also included to provide an
explanation for how incremental costs are calculated.

Consumer Guides

ENSURING QUALITY CONSTRUCTION FOR

Homeowners

Traditionally, inspecting for a home’s energy efficiency was the
sole responsibility of builders and inspectors. But consumers can
also play a major role to ensure that their homes are built to a high
standard. To equip homeowners to ask the right questions about
home energy performance, this packet includes two consumer
energy code checklists aimed at prospective and existing
homebuyers, home inspectors, and the construction community.
Presented as both a two-page checklist and a five page guide,
consumers can learn more about which building features are
affected by the latest energy code, the 2009 IECC.

REScheck Software Version 4.4.1

Inspection Checklist
Missouri Climate Zone 4

Ceilings:

❑

Ceiling 1: Raised or Energy Truss, R-30.0 cavity insulation (R-38.0 is required if construction includes a flat ceiling or a scissor truss).
Comments:
Insulation must achieve full height over the plate lines of exterior walls.

Above-Grade Walls:

❑

Wall 1: Wood Frame, 16" o.c., R-13.0 cavity insulation
Comments:

❑

Wall 2: Wood Frame, 16" o.c., R-13.0 cavity insulation
Comments:

❑

Wall 3: Wood Frame, 16" o.c., R-13.0 cavity insulation
Comments:

❑

Wall 4: Wood Frame, 16" o.c., R-13.0 cavity insulation
Comments:

Basement Walls:

❑

Basement Wall 1: Solid Concrete or Masonry, 9.0' ht / 8.0' bg / 9.0' insul, R-13.0 cavity insulation
Comments:

❑

Basement Wall 2: Solid Concrete or Masonry, 9.0' ht / 8.0' bg / 9.0' insul, R-13.0 cavity insulation
Comments:

❑

Basement Wall 3: Solid Concrete or Masonry, 9.0' ht / 8.0' bg / 9.0' insul, R-13.0 cavity insulation
Comments:

❑

Basement Wall 3 copy 1: Solid Concrete or Masonry, 9.0' ht / 8.0' bg / 9.0' insul, R-13.0 cavity insulation
Comments:

Windows:

❑

Window 1: Vinyl Frame:Double Pane with Low-E, U-factor: 0.350
For windows without labeled U-factors, describe features:
#Panes

Frame Type

Thermal Break?

Yes

No

Yes

No

Yes

No

Yes

No

Comments:

❑

Window 2: Vinyl Frame:Double Pane with Low-E, U-factor: 0.350
For windows without labeled U-factors, describe features:
#Panes

Frame Type

Thermal Break?

Comments:

❑

Window 3: Vinyl Frame:Double Pane with Low-E, U-factor: 0.350
For windows without labeled U-factors, describe features:
#Panes

Frame Type

Thermal Break?

Comments:

❑

Window 4: Vinyl Frame:Double Pane with Low-E, U-factor: 0.350
For windows without labeled U-factors, describe features:
#Panes

Frame Type

Comments:

Doors:

❑
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Door 1: Solid, U-factor: 0.250

Thermal Break?

In Missouri Climate Zone 4
If you are interested in buying a home or want to learn about the energy code and how to make your
home more energy efficient, this checklist provides a quick way to assess energy performance and
identify opportunities to improve energy efficiency.
You can use the checklist below to verify a few of the energy code requirements that are easy to identify.
While this checklist doesn’t include every requirement, it will help you assess a new home and make an
informed decision about the quality of construction and the likelihood that the home will use energy
efficiently.

Insulation

Energy Certificate
Energy Certificate located on circuit breaker box is
completed and signed
See reverse side for an example and more details.

Air Sealing
All holes between floors and through walls have
been sealed with caulk or foam, examples include:
•
•

where phone and cable wires enter the house
where plumbing goes through walls, floors, and
ceiling

Crawl space walls or the crawl space ceiling
are properly insulated
Access hatch or door is weatherstripped
and insulated

Windows
Windows have a U-factor of 0.35 or less
Skylights have a U-factor of 0.60 or less
Existing Homes:
Evaluate windows for age, quality and air
tightness

Thermostat
If a forced air system is being installed, the home has
a programmable thermostat.

Ducts
In Attic:
Ceiling and walls are insulated
or
Ducts are sealed and insulated to a value of R-8
Whole House:
All ducts are sealed with mastic

Fireplace
The fireplace doors are sealed with gaskets

Tests
A blower door test resulted in a score of
seven air changes per hour (ACH) or less,
if applicable
The builder tested ducts for air leakage

Lighting

Alternative Compliance Path

At least half of the home’s light fixtures have
high efficiency lights

If these requirements are not met, ask
your contractor for documentation
showing the home meets minimum
standards for energy consumption.

For more information and to learn how to verify whether your home meets
national standards, visit http://www.dnr.mo.gov/energy
June 2011. Missouri Homeowner Checklist.

Inspector Guides
These checklists, generated by the Department of Energy’s REScheck
program, provide code inspectors with a list of building specifications
that should be met under the latest energy code. Checklists are
included for Missouri’s climate zones 4 and 5.

appendix a

Further Reading
Why Energy Codes Matter
A two page handout that provides context for the energy code and
discusses their benefits.

Why Energy Codes Matter for Missouri
Save Energy, Save Money
In Missouri, homes built to the current model energy code use 18-26 percent less
energy than the state average, saving their occupants $353-565 per year in
lower utility bills. That’s money that goes directly to consumers’ and companies’ pockets.
And these savings add up. If all municipalities in Missouri adopted and enforced the model energy code statewide
in 2011, the state would save $318 billion annually in energy costs by 2030. It would also avoid 26 trillion
Btu of energy use annually by 2030.

Protect Occupants
Everyone has a right to buildings that meets national standards for energy efficiency. Builders must comply
with energy codes as stringently as they comply with codes for life, health, and safety.

Make a Cost-Effective Investment
Would you rather spend a few dollars more on a monthly mortgage or spend thousands on a retrofit down the
line? It’s much more cost-effective to build to the model energy code than try to improve efficiency later
through expensive retrofits that do not achieve comparable savings.
Even when you factor in the additional upfront cost, when amortized over a standard mortgage, Missouri
homeowners will see net savings within the first year. From there, they will spend about $30 to $47 less on
utility bills per month!

Help Make Informed Decisions
Knowing that a building is energy-efficient
empowers consumers and businesses to
make informed decisions. Before buying or
renting, do your research. Ask the current
occupants what they pay. If it’s a new home, ask
the builder about its energy efficiency—and then
make them show you how it meets code.

Did you know that buildings account for over 40 percent
of total energy use in the United States? That’s more
than either the transportation or industrial sectors.

Reduce Pollution and Increase
Reliability
Most buildings waste energy needlessly, which
increases pollution and puts stress on the
grid. By adopting energy codes, Missouri would
prevent 1.4 million metric tons of CO2 annually by
2030 .

Provide Quality and Comfort
How do you know if a home or office is built well? One way to measure quality construction is through energy
efficiency. Buildings that meet or exceed the model energy codes are built with the occupant’s best interests in
mind, which carry over to all facets of construction. Energy-efficient buildings are also more comfortable and
require less heating and cooling.

Measuring Code Compliance

Coming Down the Road:

Achieving 90 Percent Compliance with the Energy Code
The Recovery Act of 2009 mandates that states show that they have achieved 90 percent
compliance with the energy code by 2017. Compliance measurement is likely to differ
from state to state, as each will have to collaborate with local code officials to find an ideal
strategy that fits with the state’s unique needs, infrastructure, and resources available.

State Strategies
States will not have to tackle the problem of developing a 90% compliance strategy by themselves. The Department
of Energy (DOE) has created a dedicated State Compliance Evaluation Procedures website1 that provides videos,
resources, and web tools to show states and local inspections departments what the compliance measurement
process could look like. DOE staff members are also available to answer questions and research best practices.
In addition, by the fall 2011, DOE will have completed pilot
studies in nine states across the country to develop local
strategies for measuring compliance. Examples and lessons
learned from this program will be published on the website
noted above to help develop and inform strategies that will
work in other states and localities. In addition, sparked by
the launch of DOE’s pilot studies on compliance, several
states have started their own measurement and verification
(M&V) projects using all or part of the DOE pilot
methodology and tools. DOE will also have information
and results on these projects available for interested parties.
1

Kansas City at night

1

A two page handout that describes what to expect from forthcoming
DOE-mandated energy code compliance efforts.

http://www.energycodes.gov/arra/compliance_evaluation.stm

Program Structure
While the state is responsible for reporting compliance
results, the responsibility will fall to local governments—
usually their inspections departments—to either make
available the needed information on construction
projects in progress or to collect data themselves on how
designers and construction professionals are designing and
constructing buildings. DOE has suggested that evaluation
of design and building practice for each state can be
structured a number of ways: through 1st party evaluation
by local inspections departments, 2nd party inspection by
the state, or third-party evaluation by private sector firms.
Missouri’s strong home rule tradition may mean that
1st party evaluation is the most likely option, but a final Stockton Lake
determination can be made at a later date.

2

1 Courtesy of Flickr Creative Commons - danoStL
2 Courtesy of Flickr Creative Commons - smysnbrg
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The Missouri Department of Natural Resources
www.dnr.mo.gov
The American Recovery and Reinvestment Act of 2009
www.recovery.gov
The Building Codes Assistance Project
www.bcap-ocean.org
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