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WHEREAS, it is in the interest of the State of Missouri to meet the

requirements contained in Title I of the federal "Energy Policy Act of
1992", which provides that the state review its building code regarding
energy efficiency in relationship to the requirements contained in the
Council of American Building Officials Model Energy Code, 1992, and to
update its commercial building code to meet or exceed the American Society
of Heating, Refrigerating, and Air Conditioning Engineers Standard
90 .1-1989 :

NOW, THEREFORE, BE IT RESOLVED that the members of the Missouri House
of Representatives of the Eighty-seventh General Assembly, the Senate
concurring therein, hereby direct the Environmental Improvement and Energy
Resources Authority, in cooperation with the Commissioner of
Administration, the Division of Energy and other appropriate organizations
as determined by the authority, to determine the state's obligations under
the federal Energy Policy Act of 1992 and to review energy efficiency
standards for residential and commercial buildings in view of the state's
projected long-range energy needs, the effect of efficiency programs on
those needs, and advances in technology with respect to weatherization and
energy efficiency ; and

BE IT FURTHER RESOLVED that the Authority's review be in accord with
the requirements contained in Title I of the federal "Energy Policy Act of
1992" (P .L . 102-486, 106 Star . 2776); and

BE IT FURTHER RESOLVED that the Authority prepare a report on its
review for presentation to the House Of Representatives and the Senate by
January 1, 1994, and that said report include :

(f) Any recommendations for energy efficiency standards which will
reduce energy consumption or increase the productivity or effectiveness of
energy resources use ;

(2) The direct effect of implementing the changes on the cost of
construction and remodeling and lending practices ; and

(3) An estimate of energy savings that would result from the changes,
including an estimate of net costs when savings are deducted from any
increased construction and remodeling costs ; and

BE IT FURTHER RESOLVED that the Chief Clerk of the Missouri House of
Representatives be instructed to prepare a properly inscribed copy of this
resolution for the Director of the Environmental Improvement and Energy
Resources Authority .

Offered by Representative Patrick Dougherty

Douglas Burnett, Chief Clerk of the House, and Terry L . Spieler,
Secretary of the Senate, do hereby certify that the aforementioned is a
true and correct copy of House Concurrent

	

olution No . 16, adopted by the
House on April 1, 1993, and concurred i

	

the Senate

	

11April 27, 1993 .

"balus populi &uprema Iex Coto"

Page ii
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REPORT SUMMARY
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Introduction

Missouri was an early leader in the development of a statewide analysis of the
link between economic, energy and environmental issues, when, in 1992, the
Environmental Improvement and Energy Resources Authority (EIERA) released the
Missouri Statewide Energy Study . This Study documented that in 1990, Missourians
spent $9 .7 billion on all of their energy needs which represented nearly 11 % of total
income for the state . Since Missouri must import most of the energy it uses, over $7
billion of the $9 .7 billion leaves the state's economy . The Study convincingly makes
the case that efficiency in our energy consumption allows more of our incomes to
remain in the state and reduces pollution .

With the findings of the Missouri Statewide Energy Study as a foundation and
the impetus from Congress in the form of The Energy Policy Act of 1992 (EPAct), the
First Regular Session of the 87th Missouri General Assembly passed House
Concurrent Resolution 16 (HCR16) . This Resolution directs the EIERA, the Division of
Energy of the Department of Natural Resources and the Office of Administration to
analyze the obligations of EPAct on Missouri and to further analyze energy efficiency
standards for buildings in Missouri and the opportunities for improving the efficiency
of those buildings .

This Report to the Legislature specifically analyzes how to make Missouri
buildings more energy efficient through compliance with higher construction
standards and emerging technologies . It also details Missouri's obligations and
opportunities under EPAct. And finally, it ties together an analysis of the state's
building stock with the EPAct analysis and a review of existing programs that affect
energy efficiency, in order to provide recommendations .

In the process of developing a comprehensive set of recommendations for the
state of Missouri, there are two dominant considerations . First is that historically, we
have measured success of our energy efficiency programs in terms of number of
contacts made, number of technical studies initiated, number of audits completed or
number of dollars spent . These can not be the measures of success for the future ;
energy saved should be the key measure of success of any of our recommendations .
Second, all of our programs should rest on a foundation of partnerships among all of
the various stakeholders . This will ensure the greatest potential for success .

The recently published book, Reinventing Government. How the Entrepreneurial
Spirit is Transforming the Public Sector, authored by David Osborn and Ted Gaebler,
has been widely discussed as a model for the new partnerships for the nineteen-
nineties . The authors established a strong framework for their observations and
recommendations . They included four points about government in their introduction :

HCR 16 Report to the Missouri Legislature • 3



First we believe deeply in government . . . . Second, we believe that civilized
society cannot function effectively without effective government. . . . Third, we
believe that the people who work in government are not the problem ; the
systems in which they work are the problem. . . . Fourth, we believe that neither
traditional liberalism nor traditional conservatism has much relevance to the
problems governments face today .

This section was restated in the introduction to Creating A Government That
Works Better and Costs Less, the Report of the National Performance Review by Vice
President Al Gore released in the fall of 1993 . In both books, the authors were
making the case that the critical issue for our future success is not just what
government does but also how it does it. It is in this context we are recommending
a change in how the state of Missouri promotes energy efficiency and how it delivers
services to the residents of the state .

Our recommendations are divided into three parts . The first part deals with
specific recommendations regarding how to make buildings more energy efficient
through the use of codes, standards and rating systems . Second is a structure for
creating partnerships around the state including both the public and private sectors .
And third are specific energy efficiency program opportunities.

Our technical analysis reveals the cost-effectiveness of investing in the energy
efficiency of Missouri's buildings . We believe that taking the opportunities that now
present themselves can help to make Missouri a leader in energy efficiency .

The National Performance Review indicated some important benefits of making
government more effective and efficient that could complement Missouri's efforts to
increase the efficiency of the state . Although all of the details are not yet developed
and some require legislation, some of the recommendations of the National
Performance Review include :

• Congress should allow states and localities to consolidate separate grant
programs from the bottom up . - Depending on how this is implemented,
some of the various categorical grants could be combined, such as
Weatherization Assistance and Low Income Home Energy Assistance .

•

	

Give all cabinet secretaries and agency heads authority to grant states
and localities selective waivers from federal regulations or mandates. -
Many of the categorical grant programs come with extensive federal
requirements . As innovative programs are developed, this might provide
the opportunity to test new program approaches .

•

	

Strengthen the Federal Energy Management programs . - Although this
is primarily directed at federal facilities, the focus on buildings in
Missouri and the lessons learned from improved efficiency at these
facilities may be useful to Missouri .

4 • HCR 16 Report to the Missouri Legislature
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• Redirect Federal Energy Laboratories to post cold war priorities . - As the
national laboratory system changes, Missouri should prepare itself to
work with them. For example, the National Renewable Energy
Laboratory operated by Midwest Research Institute in Kansas City is
developing more programs to assist state and local governments to
reduce energy use and increase the use of renewable energy resources .

Integral to this Report is the basic assumption that making the most efficient
use of energy while also improving both the economy and the environment will be the
measure of our success . Saving energy is the foundation of all the program
recommendations . It is our conviction that key to improving the energy efficiency of
buildings and reducing the amount of energy consumed within the state, is a
reordering of the way we develop and provide services . It is the reorganization of
programs and our philosophical base, that will provide for the creation of new
opportunities for energy efficiency in Missouri .

r
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Energy Policy Act of 1992

On October 24, 1992, then President George Bush signed into law the Energy
Policy Act of 1992 (EPAct) . EPAct is arguably the most comprehensive piece of
energy-related legislation ever enacted in the United States . EPAct creates and
expands national programs in energy efficiency, renewable energy, and alternative
motor vehicle fuels . EPAct also amends the Public Utilities Holding Company Act of
1935 (PUHCA), as well as provides a framework for increased electricity transmission
access . For Missouri, under this law, there are both requirements and opportunities
that would necessitate state action . Missouri requirements mandated by EPAct as
well as opportunities provided to the State are summarized below .

The thrust of EPAct is to promote energy efficiency . It requires stricter energy
efficiency standards for new commercial buildings and recommends higher standards
for residential buildings . EPAct also requires stricter energy efficiency standards for
lighting, appliances, motors, heating and cooling systems, and other products ; sets
water conservation standards ; requires the Federal government to use energy more
efficiently; encourages utilities and industries to invest in energy efficiency ; and
exempts from taxation energy efficiency rebates from utilities to residential
consumers . EPAct fosters renewable energy by increasing Federal support for
research and development on renewable energy technology ; by indefinitely extending
a 10% tax credit for business investments in renewable energy ; and by establishing
a 1 .5 cent per kwh tax credit for electricity generated from renewable sources .

EPAct amends the Public Utility Holding Company Act of 1935 to encourage
competition in the electric utility generation and wholesale power market, and amends
PURPA to encourage the use of Integrated Resource Planning techniques and
demand-side management by utilities . In addition, EPAct promotes the use of
alternative motor vehicle fuels by establishing minimum alternative-fuel vehicle
percentages for commercial and government motor vehicle fleets . EPAct streamlines
the licensing of nuclear power plants and establishes a uranium enrichment
corporation .

This Report identifies all mandatory requirements of states established by EPAct
as well as the opportunities created by the Act for action by the State of Missouri :
We define opportunities as instances where states or local governments are
specifically mentioned by the Act and where, in our judgment, opportunities are
created by its mandatory requirements .

Although our analysis under HCR16 is aimed primarily at state government,
many of the requirements and opportunities go far beyond state government alone .
In some instances, the Report notes opportunities for state government in Missouri
to assist others in implementing requirements contained within EPAct . As the federal

J
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government and the Department of Energy have begun the process of reinventing
how they provide programs and services, many of their specific activities will change
over time . Indications are that this will only serve to assist state and local
governments to become more efficient within a more flexible framework .

Requirements
•

	

By October 24, 1994 Implement a minimum commercial building energy code
that meets or exceeds ASHRAE standards either through state legislation or
by having a majority of municipal and local governments adopt such a code .

•

	

By October 24, 1994 Certify (after public hearing) to DOE that Missouri has
re�iewed its residential building codes and decided whether or not to adopt the
CABO Model Energy Code or an equivalent .

•

	

By October 24, 1994, The Public Service Commission must begin hearings and
make a determination on whether to adopt new PURPA standards for
Integrated Resource Planning (IRP) for gas utilities .

•

	

Purchase new alternative fueled State vehicles that meet the percentage
requirements in EPAct .

Opportunities
•

	

Update residential building code to meet or exceed CABO standards through
state legislation or local ordinances to enable new residential buildings to be
eligible for Federal mortgages (VA, FHA, etc.)

•

	

Work with DOE to develop and promote a home energy ratings program
•

	

Support the development of a regional Energy Efficiency Center
•

	

Establish energy efficiency standards for manufactured housing
•

	

Promote HUD's energy efficient mortgage program
•

	

Apply for up to $250,000 grant to implement new PURPA standards
•

	

Assist industry organizations to apply for up to $250,000 grant for industrial
energy efficiency programs

•

	

Establish building codes as stringent as ASHRAE/CABO in order to apply for $1
million grant for efficiency improvements for State buildings

•

	

Promote and coordinate private sector involvement in the Low-Income
Weatherization Program

•

	

Develop State plan for alternative fuels and alternatively-fueled vehicles in
order to apply for DOE grants and assistance

•

	

Establish agreement with USDOT to conduct alternative fuel bus program in
order to apply for USDOT grants

•

	

Participate in electric utility electric motor vehicle battery study
•

	

Participate in study of rate treatment of renewable energy projects
•

	

Encourage municipalities, cooperatives or other agencies involved in the
generation, transmission, and distribution of electricity to take advantage of
1 .5 cent/kWh credit for renewable energy production

•

	

Exercise authority to regulate disposal of low-level radioactive waste

HCR 16 Report to the Missouri Legislature • 7



Technical Analysis

Methodology

The first step in analyzing the potential impact of improved energy efficiency
in Missouri buildings was to develop a profile of existing buildings as well as
projections for new construction in the state . For this analysis, a group of
representative building models was developed. Using data bases maintained by the
F.W . Dodge division of McGraw-Hill, a residential and commercial building profile was
developed. When compared with models prepared by Union Electric Company (UE)
and other sources, three residential and six commercial building models were
identified that collectively represent 79% of the total projected building activity in the
state . This is summarized in Table I-1 . Detailed descriptions of each model are
included in the appendices to the full report .

The next step in the analysis was a review of residential and commercial
building codes that are in use. In the residential sector, four major building codes are
in use: the National Building Code, the Uniform Building Code, the Standard Building
Code and the Model Energy Code . The Model Energy Code is developed cooperatively
by the organizations that develop and update the first three codes and is updated
every three years . The current version will be updated in 1995 .

8 • HCR 16 Report to the Missouri Legislature
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Table l-1
Missouri Building Inventory Additions 1995-2000 (New Construction)

Building Types Modeled Building Area
(sq . ft . X 1,000)

Percent of Total

Small Office Building 13,424 4

Large Office Building 6,196 2

Retail Building 13,349 4

Nursing Home 8,064 2

Elementary School 18,925 6

University Buildings 3,357 1

Single Family Housing - 1 Story Detached 128,969 39

Single Family Housing - 2 Story Detached 42,989 13

Multi Family Housing - Units 26,520 8

Other (Not Modeled) 68,161 21

TOTAL 329.955 100



I

I

I

I
1

I
I

On the commercial side, the primary standard is the American Society of
Heating, Refrigeration, and Air Conditioning Engineers' Standard 90 .1-1989 (ASHRAE
90 .1-1989) . Compliance, after meeting the technical requirements for all buildings,
such as minimum efficiency for equipment, is determined in one of three ways . The
first is prescriptive compliance where a building designer follows the list contained in
the standard . This is the simplest, yet most stringent and least flexible method .
Second is system performance compliance that is an alternative to the prescriptive
path and allows tradeoffs between different envelope and lighting systems based on
an overall power allowance . The third is the energy cost budget compliance that is
based on modeling a hypothetical building that meets either the prescriptive or system
performance compliance path . The energy budget of the proposed building must be
equal to or less than the energy budget of the hypothetical model . This is the most
complex approach, but it offers the greatest flexibility .

A review of both residential and commercial technology was the next step in
the process. Although this Report was not intended to provide a complete review of
all emerging building technologies in both the residential and commercial sectors,
there are significant advances in building components and applications that are
reviewed . The analysis included building shell improvements such as improved
insulation, windows and doors . Also analyzed were equipment improvements
including heating and air conditioning, lighting and water heating equipment .

The analysis of emerging technologies, when coupled with the review of
building codes, was the basis for determining the actual insulation levels, equipment
installed and other efficiency measures in each of four scenarios for the nine buildings
types modeled . In addition, for each of the modeled types, there were two heating
approaches analyzed, electric and natural gas .

To analyze the potential efficiency of the nine model building types in light of
the codes that are in use and technologies available, four efficiency scenarios were
developed. They each represent a progressive step on a ladder of efficiency .

Current Practice - This scenario is an estimation of what the actual practice is
in Missouri today .
EPAct Standard - This scenario uses the prescriptive requirements of the CABO
Model Energy Code and the ASHRAE Standard 90.1-1989 and represents the
minimum recommendations of the Energy Policy Act . It is modeled based on
improvements over Current Practice .
Enhanced Case - This scenario incorporates a cost-effective package of energy
efficiency measures that exceeds the performance of the EPAct Standard
scenario, yet does not increase the total cost of ownership of the building .
Resource Case - This scenario includes additional measures added to the
Enhanced Case . It also accounts for utility avoided capacity and environmental
externality offsets. In this scenario, the building owner is assumed to receive,

HCR 16 Report to the Missouri Legislature • 9



in addition to the utility bill savings, additional payments reflecting utility
avoided-cost benefits and some compensation for the environmental benefits
of reduced energy use .

To ensure that the analysis reflected Missouri's climate, which in fact varies
from the northern to the southern boarder of the state, the analysis divided the state
into two climatological zones . The northern zone uses weather data from the
Columbia airport and the southern zone used data from Springfield, national weather
data collection locations . In addition, a survey of utilities in the state was completed
to determine a range of utility rates for each of the building types modeled .

For residential buildings, the analysis was completed using ESPRE 2 .1, a
modeling tool developed by the Electric Power Research Institute . For commercial
buildings, the modeling was completed using DOE 2 .1d, a modeling tool developed
by the U .S. Department of Energy . The hour-by-hour computer modeling provided
natural gas and electric consumption information on a monthly and annual basis and
electric and natural gas peak demand on an hourly basis .

The final step in analyzing the models was to determine the actual cost of
improvements associated with each of the four scenarios for each of the nine
buildings. A professional cost estimating firm went through the specifications for each
building and developed cost scenarios for each level of improvement . In this manner,
the costs, for example, for adding additional insulation or a higher efficiency air
conditioner, were based on real market conditions . This then provided the information
for the overall economic modeling of the buildings and the basis for the net cash flow
and affordability test of the various scenarios .

In this section of the full Report, the analysis focused on the economic benefit
to the building owner . This involved calculating the total cost of ownership with and
without the energy efficiency improvements represented by the four scenarios from
the Current Practice to the Resource Case . From the owners point of view, it is
assumed energy efficiency improvements make economic sense if the cost of the
added improvements are equal to or less than the overall costs without the
improvements .

In the mortgage markets, the affordability equation is principal, interest, taxes
and insurance or PIT/. In this analysis, energy or E was added to the equation in all
of the scenarios . In the Resource Case, as stated earlier, credits for reducing the need
for additional energy supply capacity or for reduced environmental costs were also
added . The economic analysis is based on the assumption that the total cost of
ownership, including energy costs, P/T/+E is a better indicator of affordability than
the traditional PITT formula.

10 • HCR 16 Report to the Missouri legislature
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Residential Analysis

In the residential sector, our analysis has found that the EPAct Standard slightly
increases the annual cost of ownership compared to Current Practice because of the
addition of basement insulation that represents an over investment in unheated
basements in Missouri . The Enhanced Case, which has a more aggressive level of
efficiency measures, has approximately the same affordability for the owner as does
Current Practice . The Resource Case, with an even more aggressive level of
measures, including capacity and environmental credits, has an affordability equal to
or greater than Current Practice .

On a statewide basis, nearly 200 million square feet of new residential buildings
are projected to be constructed between 1995 and 2000 . They would use
significantly less energy by increasing the efficiency to any of the three scenarios
over the level of Current Practice . In the EPAct Standard case, energy savings for
these buildings are projected to amount to 11 % over Current Practice . In the
Enhanced Case, the amount of savings is 28% . In the Resource Case, energy savings
are projected to amount to 34% over Current Practice . Figure I-1 details those
savings .

Fiqurs M

Residential Energy Savings Impact

HCR 16 Report to the Missouri Legislature • 11



Commercial Analysis

In the commercial sector, our analysis has found that investment in energy
efficiency is economically advantageous to most building owners. Upgrading to the
EPAct Standard generally is economically beneficial to the owner and the more
aggressive levels represented by the Enhanced and Resource Cases are also cost
effective, primarily due to the down-sizing of the HVAC equipment . Although not
treated in this analysis, significant additional savings may be achieved by improved
building design incorporating aspects such as daylighting and passive solar . In
addition, in the commercial sector, improved efficiency of office equipment would
reduce energy loads and would offer significant savings to the building owner .

On a statewide basis, our analysis projects that an additional 131 million square
feet of commercial buildings will be constructed between 1995 and 2000 . The six
commercial buildings types analyzed represent approximately fifty percent of the total
of over two hundred building types in the state . The statewide analysis of building to
higher standards indicates that energy consumption could be reduced from the
Current Practice by 12% in the EPAct Standard, 24% in the Enhanced Case and up
to 32% in the Resource Case by use of more efficient equipment and applications .
Figure 1-2 details the energy savings for the commercial sector .

Fqurs 1-2

Commercial Energy Savings Impact

CYMPM P, tflo. EPAa Standard (12%)

	

Enh w Csa (24%)
Building Scenarios (Savings %)

RP.PUt. Caw (32%)
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Economic and Environmental Impacts

To provide a further analysis of the impact of more efficient buildings in
Missouri, the Report examined three other benefits of improving energy efficiency .
The first two, (1) the economic benefit to the state of reducing the need for additional
energy supply or capacity and (2) reducing the environmental impact of the use of
fossil fuels, were examined from the benefits point of view for a 20-year period to
2015. A third benefit, the economic impact of energy cost savings in terms of
employment, income, retail sales and government revenue, was analyzed for a six
year period of 1995 through 2000 .

There are direct economic benefits to Missouri in reducing the need for
additional energy supply. Since most of the energy used in the state is produced from
fossil fuels that are not extracted in Missouri, a reduction in use represents a
reduction in the potential future importation of energy resources . In addition, in the
electric industry, enough reduction in use could mean a complete avoidance of the
need for additional generating capacity over the next twenty years . In this section of
the Report, our analysis looked at the overall societal benefit of efficient energy use .
For the electric industry, that meant reducing the need for building additional electrical
generating capacity ; for the natural gas industry, it meant reducing the amount of gas
imported to the state .

The environmental benefits of improving the efficiency of buildings in Missouri
are grounded in the most efficient use of energy generated from fossil fuels . Many
states are now developing control cost scenarios for the pollutants that are produced
from the use of fossil fuels . The costs are based on the strategies necessary to
control the impact of the pollutants produced. Although Missouri does not currently
have a set of such values, the Report utilized a comprehensive set of values
established for the Massachusetts Department of Public Utilities for electric utility
Integrated Resource Planning . Should Missouri develop its own set of values, they
could be used for a more specific analysis of the Missouri environmental costs .

The analysis of the four building scenarios for the nine building types suggests
there are significant benefits from improving the energy efficiency of Missouri
buildings . The net benefits are projected as $101 .0 million for the EPAct Standard,
$549 .8 million for the Enhanced Case and $487 .9 million for the Resource Case . In
all cases, even if there were no credits given for environmental costs of energy, there
would still be a positive net economic benefit to Missouri and the individual building
owner from improved building efficiency . Table 1-2, on the following page, provides
a summary of these findings :

HCR 16 Report to the Missouri Legislature • 13



Table 1-2
Net Benefits of Building [Efficiency Improvements

In Cumulative 1993 Present Value Dollars /SMi/lion)

Finally, an analysis was conducted on the overall economic impact of the
improvement in building efficiency using employment, income, retail sales and state
government revenues as measures. Using a Missouri specific computer model, the
analysis examined how the investment in energy efficiency, the additional costs and
the resulting savings, would affect the Missouri economy . This analysis was done on
the basis of direct investment in energy efficient buildings and does not include an
economic analysis of the environmental and supply credits detailed in Table 1-2 .

Based on this buildings analysis, there is a substantial net benefit to the state
and its citizens in all three of the scenarios when compared to the Current Practice .
Table 1-3 provides a summary of these findings :

14 • HCR 16 Report to the Missouri Legislature
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Table 1-3
Summary of Macro Economic Analysis

1995-2000 in 1995$

EPAct Standard

Increased State
Personal Income

$210,623,000

Increased
Employment

pie Una posmans
for Onom sir yaws

1,401

Increased Retail
Sales

$94,920,000

Net Increases in
State Revenue

$13,992,864

Enhanced Case $562,767,000 3,737 $253,245,000 $36,448,539

Resource Case $739,254,000 4,909 $332,644,000 $47,421,712

EPAct Standard Enhanced Case Resource Case

Benefits (Savings) :

Electricity $100.7 $444.5 $643 .8

Natural Gas $130.1 $274.0 $353 .6

Environmental $101 .6 2$ 90 .5 $385 .1

Total $332.4 $1,009.0 $1,382 .5

Costs : -$231 .4 -$459 .2 -$894.6

Net Benefits: $101 .0 $549.8 $487 .9
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Program Review

In this Report to the Legislature, the analysis up to now has focussed on
energy efficiency measures related to new or substantially renovated residential and
commercial buildings ; and on policy options concerning building standards to help
attain energy efficiency gains in those sectors . However, there are many program
options besides building codes -- programs which can :

• Encourage the construction of buildings even more energy-efficient than
specified by any new building codes or standards that may be adopted ;
and

•

	

Encourage energy-efficiency in other areas besides new construction .

This section focuses on program options to encourage energy efficiency,
especially utility demand-side energy efficiency options . Major existing programs are
summarized and promising options for consideration are identified . This section is
divided between government and private programs and utility programs .

Government and Private Programs

Some of the most visible, existing programs analyzed in the Report, are outlined
below. Within state government, the Division of Energy of the Department of Natural
Resources is the focal point of most of the State's efforts, with the responsibility of
improving energy efficiency in almost all sectors of the state - private and public .
Some of its current programs include low-income weatherization, educational
services, institutional assistance including grant and loan programs for schools, local
governments and industry, vehicle efficiency programs and the Energy Efficient State
Buildings Program, recently expanded by HB1 95 and SB80 .

In addition, the Office of Administration's Division of Design and Construction
and Board of Public Buildings have significant responsibility for state building's energy
efficiency . They have the opportunity to work in partnership with the Division of
Energy on efficiency programs . Another state agency, the Division of Family Services
is responsible for administering the federal Low-Income Home Energy Assistance
(LIHEAP) program. In Missouri, LIHEAP funds now are currently used only for utility
assistance, though 15% of these funds could be used for weatherization .

An important component of energy efficiency programs is financing . The
Environmental Improvement and Energy Resources Authority (EIERA) provides
financial and technical assistance to businesses, local governments and not-for-profit
organizations for energy and environmental projects. The EIERA also conducts studies
and research in these areas . The Missouri Health and Educational Facilities Authority
provides financing, usually for programs or administration, to the state's public and
private, non-profit health and educational facilities . The Missouri Housing
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Development Commission is responsible for providing financing for affordable, quality
housing for low and moderate income Missourians . These three financing authorities
provide resources to the residential, commercial, industrial and institutional sectors
of the state.

The Public Service Commission is responsible for regulating the investor-owned
energy utilities within Missouri . They are also responsible for regulating the
development of Integrated Resource Plans by these utilities to ensure that future
investments are economically balanced between both supply- and demand-side
options. As utilities invest more in demand side management approaches, the PSC will
play a very significant role in improving the energy efficiency of Missouri .

As Missouri develops and enhances the infrastructure to promote energy
efficiency within the state, there are a number of non-state programs that can provide
services. Examples include the Metropolitan Energy Center in Kansas City, the
Missouri Energy Resources Project and Earthways in St . Louis and various
neighborhood, housing and community development organizations throughout the
state . In addition, at the federal level, the Department of Energy (DOE) and the
Environmental Protection Agency (EPA) have developed many non-grant type
programs that promote energy efficiency and often provide technical assistance such
as the EPA's Green Lights and Green Buildings programs .

Energy Efficiency Program Options

A Home Energy Rating System (HERS) program would evaluate the comparative
energy efficiency of a home and give the buyer of a new or existing home the
opportunity to use this information in making decisions about the purchase and, in the
case of an existing home, look at the potential of making energy efficiency
improvements after purchase . A HERS is an energy analysis tool which can help to
qualify a buyer for an Energy Efficient Mortgage .

An Energy-Efficient Mortgage Program (EEM) would assist a home buyer to
either qualify for a larger mortgage to purchase a more efficient home or to make the
home they want to purchase more efficient . It is based on adding energy costs to the
traditional equation of principal, interest, taxes and insurance to evaluate the
economics of the potential mortgage .

In the public sector, EPAct Section 141 of Title 1 establishes a State Building
Energy Incentive Fund of up to $1 million per state for financing energy efficiency
improvements in state and local government buildings . Missouri must adopt the
ASHRAE 90 .1-1989 standards or its equivalent for commercial building, and the
CABO Model Energy Code 1992 or its equivalent for residential buildings in order to
be eligible for these funds . Missouri already has several programs in place that
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promote energy-efficiency projects in public buildings, and these new funds could
enhance the financing available through these programs .

The small and medium sized commercial and industrial markets tend to be more
difficult for the utilities to target than large customers because the benefits, while still
cost-effective, do not tend to be as large as for the large industrial customers . State
government could fill this gap by providing technical and financing services . In
addition, a $250,000 grant, authorized by EPAct, is available to industry associations
to promote industrial energy efficiency through workshops, training seminars,
handbooks, newsletters, and databases . The State could examine how to work in
partnership with these associations to develop such a program and access these
funds .

Utility Programs

Natural gas and electric utilities can play an important role in helping overcome
the economic, informational and institutional barriers that deter utility customers from
investing in energy efficiency options . Integrated Resource Planning (IRP) has just
begun in earnest in Missouri with Union Electric's filing of their plan in early
December. The following is a brief overview of some current utility activities and
potential programs.

At the time of this Report, Union Electric Company (UE) was operating four
programs, mainly focusing on information dissemination and load control . These
included an information program, a low-income and elderly service program and two
interruptible rate programs . UE also has several pilot or test programs for all customer
classes, which are expected to be included in their IRP that was filed .

Kansas City Power and Light (KCPL) currently offers full-scale programs that
cover load curtailment and residential air conditioner load control . KCPL also has
several programs that are still in the planning phase including, industrial process
energy management, commercial air conditioning, motors, and lighting, and residential
air conditioning, refrigeration, insulation and audits .

Columbia Water and Light, a municipal utility, currently provides residential and
commercial energy audits, home efficiency upgrade loans, a compact fluorescent
lamps program . They are currently considering additional residential and commercial
efficiency programs .

The rest of the electric utilities in Missouri are still in the early stages of
developing a full complement of DSM programs . Empire District Electric Company has
one active program at the moment, an Interruptible Service program . And, although
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Missouri Public Service Company and City Utilities of Springfield have no active
programs at this time, they indicate they have several programs under consideration .

Based on a review of successful utility programs in other parts of the country,
there are a number of new program options available for Missouri . They include :

Promote Demand Side Management (DSM) Information Sharing Workshops -
A series of workshops that would gather DSM professionals from all of the state's
energy utilities would afford a way to respond to interest among the electric utilities
in Missouri to set up an information sharing system for DSM program ideas .

Initiate Natural Gas Utility IRP Process - At the present time, gas utilities in
Missouri are not actively involved in DSM activity, so there is opportunity for the
Missouri PSC to promote DSM on the part of gas utilities by initiating a gas Integrated
Resource Planning process in the state .

Develop Comprehensive New Construction Programs - An opportunity exists
for electric utilities in Missouri to develop comprehensive programs for new
construction to promote energy efficient buildings .

Target Industrial Customers - Currently, Kansas City Power and Light is the
only utility in Missouri that is offering a full scale industrial DSM program .
Opportunity exists for the other Missouri electric utilities to increase their efforts to
target industry for DSM .

Promote Natural Gas Vehicles - With EPAct requiring the conversion of both
public and private fleets to alternative fuels, a significant number of fleet operators
will consider conversion to natural gas . The natural gas utilities of Missouri, no doubt,
will examine the potential for an increase in natural gas sales if natural gas vehicles
can gain a share of the vehicle market .
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Recommendations

The investment in energy efficiency is an excellent economic opportunity for
Missouri, as it is for other states. With the information base and analyses provided
by the Missouri Statewide Energy Study of 1992, the requirements and opportunities
of the Energy Policy Act of 1992, this Report and with the experiences of other
states, Missouri is now well-positioned to make sound energy decisions . Unforeseen
situations and opportunities for the state will arise which this Report cannot predict .
However, the recommendations contained in this Report provide a timely, solid basis
from which Missouri can actively move forward in a responsible manner .

The recommendations are aimed at achieving actual, cost-effective savings
while encouraging partnerships among the many public and private participants . The
first part of the recommendations addresses the use of rating systems, standards and
codes to achieve energy efficiency . The second part recognizes the opportunity for
partnerships to develop strategies and programs for the long-term economic and
environmental benefit of the state . The last part of the recommendations outlines
specific programmatic opportunities that can and should be immediately pursued .

Energy Efficiency Through Rating Systems, Standards and Codes

.'Adopt a state-specific residential energy standard, equivalent to MEC 92, that
provides two alternatives for compliance : a prescriptive path and a "points-based"
path .

.'Adopt a state-wide home energy rating system based on the residential energy
standard, and use the standard as an equivalent substitute for MEC 92 for builders,
home buyers, and lenders participating in HUD/DoA-backed mortgage programs .

.'Adopt a state-specific commercial energy standard based on ASHRAE Standard
90.1-1989 that provides two alternatives for compliance: a prescriptive path and a
"trade-off" path .

.'Develop energy efficiency standards for manufactured housing.

Partnerships for Developing and Implementing Energy Strategies

.'The Energy Futures Coalition should work closely with state governmental entities,
utilities, private business, design, development and construction professionals,
nonprofit and citizens groups and other interested parties to develop cooperative
methods for the delivery of energy efficiency services in Missouri .
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Energy Efficiency Program Opportunities for Action

rDevelop effective strategies to give Missourians from all sectors access to reliable
and usable energy information, including a method to assure access to reliable
building energy audits and analysis for all building owners or tenants .

rDevelop an effective variety of specific financing mechanisms for energy efficiency
investments .

sSupport and encourage programs that promote energy efficiency such as the Home
Energy Rating Systems (HERS), Green Builder Councils and training and certification
programs. Encourage the transfer of successful experiences by recognizing and
promoting effective local and regional programs .

sAssure continued, improved and cost-effective delivery of energy efficiency services
to low income households, leveraging federal funding with utility and private sector
participation .

sPromote the development and implementation of comprehensive integrated
Resource Planning including demand side management strategies .

sEnsure the development of an alternative fuels infrastructure that significantly
contributes to the economic and environmental betterment of Missouri and support
the conversion of vehicles to alternative fuels .
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CHAPTER II
ENERGY POLICY ACT OF 1992
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Introduction and Background

After nearly two years of study by the executive branch and a year and a half
of debate in Congress, then President George Bush signed House bill H .R. 776, the
Energy Policy Act of 1992 into law as P .L . 102-486 on October 24, 1992 . H.R . 776
was the result of a Senate-House conference committee's efforts to reconcile the
differences between separate House and Senate bills introduced to implement the
Bush administration's National Energy Strategy .

In July 1989, President Bush directed the U .S . Department of Energy (DOE) to
develop a National Energy Strategy to reduce foreign oil imports, improve national
security, reduce the trade deficit, and improve the competitiveness of U .S . companies
at home and abroad . DOE held 15 hearings throughout the country to determine
which issues should be addressed by the strategy . DOE turned the thousands of
pages of the hearings' testimony from consumers, environmental groups, and industry
into more than 100 legislative and administrative proposals, which were presented
to the White House for review in December 1990 .

Based on DOE's proposals, President Bush released the first edition of the
National Energy Strategy in February 1991 . The strategy represented the first
sustained energy policy effort since the Carter administration . Although initiated more
than a year before the Iraqi invasion of Kuwait and the subsequent U .S .-led military
campaign in the Persian Gulf, the Bush Administration's National Energy Strategy
efforts were clearly accelerated by these events .

In response to the National Energy Strategy and the Persian Gulf crisis,
Congress quickly drafted legislation to implement key features of the strategy, but it
took 19 months of debate in 17 congressional committees before the House and
Senate agreed to a final version of the bill . The debate was extremely divisive, and
passage of the Act was referred to as a "legislative miracle" by Senate Energy
Committee Chairman and sponsor of the Senate version of the bill, J . Bennett
Johnston (D-La .) .

Much of the congressional debate centered on two of the bill's measures,
which were ultimately dropped in order to ensure passage of the final version .
Conservation advocates and environmentalists agreed to remove provisions
establishing higher Corporate Average Fuel Economy (CAFE) mileage standards for
automobiles ; in return, oil and gas industry advocates dropped a provision to allow
exploration and test drilling in Alaska's Arctic National Wildlife Refuge . In addition,
most of the bill's natural gas provisions (Title II) were dropped to resolve a deadlock
over provisions prohibiting States from restricting natural gas production to boost
prices ("pro-rationing"), streamlining the permitting process for construction of natural
gas pipelines, and preventing transition costs from the Federal Energy Regulatory
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Commission's (FERC) interstate natural gas pipeline restructuring efforts (FERC Order
636) from being passed on to ratepayers .

Nevertheless, EPAct is perhaps the most comprehensive energy legislation ever
enacted in the United States, being more extensive than the last "package" of energy
legislation enacted during the Carter administration . EPAct amends portions of the
legislation in that package, including the National Energy Conservation Policy Act of
1977, the Public Utilities Regulatory Policies Act of 1978 (PURPA), and the Natural
Gas Policy Act of 1978 . EPAct encompasses virtually all areas of energy policy :
energy efficiency and conservation, oil and gas production and transportation, coal,
electricity transmission and generation, renewable energy, alternative motor vehicle
fuels, hydro-electric power, nuclear energy and radioactive waste, and global climate
warming and greenhouse gas emissions .

The thrust of EPAct is to promote energy efficiency . It requires stricter energy
efficiency standards for new commercial buildings and recommends higher standards
for residential buildings . EPAct also requires stricter energy efficiency standards for
lighting, appliances, motors, heating and cooling systems, and other products ; sets
water conservation standards; requires the Federal government to use energy more
efficiently; encourages utilities and industries to invest in energy efficiency ; and
exempts from taxation energy efficiency rebates from utilities to residential
consumers . EPAct fosters renewable energy by : increasing Federal support for
research and development on renewable energy technology ; indefinitely extending a
10% tax credit for business investments in renewable energy; and establishing a 1 .5
cent per kwh tax credit for electricity generated from renewable sources .

EPAct amends the Public Utility Holding Company Act of 1935 to encourage
competition in the electric utility generation and wholesale power market, and amends
PURPA to encourage the use of Integrated Resource Planning techniques and
demand-side management by utilities . In addition, EPAct promotes the use of
alternative motor vehicle fuels by establishing minimum alternative fuel vehicle
percentages for commercial and government motor vehicle fleets . EPAct also
streamlines the licensing of nuclear power plants and establishes an uranium
enrichment corporation .

EPAct has thirty separate Titles and over three hundred sections addressing
how we manage our energy use and ultimately aiming to increase energy efficiency.
It requires action by virtually all branches of the federal government, by the various
power administrations operated by the government and by every state, territory and
Indian Tribe . The following is a brief summary of some of the significant sections of
EPAct that relate to this Report :

•

	

Title I - Energy Efficiency. It contains sections on improving the
efficiency of buildings and equipment, requires utilities to develop
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Integrated Resources Plans to ensure the efficient use of energy and
sets into place various incentives and requirements to ensure that
efficiency improves in the residential, commercial, industrial and utility
sectors .

• Titles III - VI deal with alternative motor fuels and requirements for
vehicle fleet operators to convert their fleets to these domestic and less
polluting fuels. There are requirements for federal state and private fleets
contained within these sections .

• Title VII restructures electricity regulations to increase the competition
of the electricity generation market as well as increasing access for
transmission .

• Title XII expands the government's focus on renewable energy resources
from research and development to commercialization and the
establishment of a 1 .5 cent per kwh tax credit for electricity generated
from renewable sources .

•

	

Title XVI establishes a least-cost energy strategy and a concurrent effort
to reduce greenhouse gas emissions .

•

	

Title XIX amends the Internal Revenue Code to provide a variety of tax
deductions and incentives .

This Report identifies all mandatory requirements to states established by EPAct
as well as the opportunities for action created by the Act for the State of Missouri .
We define opportunities as instances where states or local governments are
specifically mentioned by the Act and where, in our judgment, opportunities are
created by its mandatory requirements .

Although our analysis is aimed primarily at state government, many of the
requirements and opportunities go far beyond state government alone . In some
instances, the report notes opportunities for state government in Missouri to assist
other groups and entities in implementing requirements contained within EPAct . As
the federal government and the Department of Energy have begun the process of
reinventing how they provide programs and services, many of the specific activities
will change over time . Indications are that this reinventing will serve to assist state
and local governments to become more efficient within a more flexible framework.

This summary was prepared by relying on the final version of EPAct published
with the Conference Report from the House-Senate committee . In addition, we have
relied on various summaries of EPAct prepared by the following entities : the National
Association of Regulatory Utility Commissioners; the National Regulatory Research
Institute; the Association of Energy Engineers ; the National Association of State
Energy Officials; Foster Associates ; Electric Utility Week ; the Denver Regional Office
of the U .S. DOE and the Ohio Office of Consumers' Counsel .
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Title I - Energy Efficiency

Introduction

The energy efficiency improvements required in Title I will arguably result in the
most significant benefits from EPAct . The provisions of Title I improve energy
efficiency standards in building codes, set strong lighting, heating, ventilating and air
conditioning (HVAC), and appliance energy and water efficiency standards, promote
Integrated Resource Planning and energy efficiency incentives for utilities, increase
federal funding and assistance for industrial energy efficiency, and set strict energy
efficiency mandates and programs for reducing the federal government's energy
consumption .

Subtitle A - Buildings

Section 101 - Building Energy Efficiency Standards

Section 101 requires states to establish a minimum commercial building energy
code based on current voluntary codes developed by the American Society of
Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE) for commercial
buildings. States need to certify to the Secretary of DOE that they have reviewed and
updated commercial building codes to meet or exceed ASHRAE standards by October
24, 1994.

States are required to review and encouraged, but not required, to update
residential building codes to meet or exceed current voluntary codes developed by the
Council of American Building Officials (CABO) for residential buildings . However,
states must certify to DOE that they have reviewed and made a determination as to
whether to adopt revised residential building codes by October 24, 1994 .

A state can decide not to revise its residential building codes, but must submit
to DOE the reasons for such determination by this date . Each states' determination
on this issue must be made in writing and after a public notice and hearing . The
availability of federal mortgage assistance (FHA, FMHA, VA) for new residential
buildings is tied to compliance with minimum energy efficiency codes based on the
current CABO voluntary residential building codes .

If ASHRAE or CABO standards are revised in the future, and if DOE determines
that these revisions will save additional energy, each state has two years after the
DOE's determination to further upgrade its standards to meet the new standards . DOE
can grant extensions to any of the certification deadlines in § 101, if good faith
efforts have been attempted . In addition, DOE can provide technical assistance and
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funding (the amount, however, is unspecified) to help States implement the
requirements of § 101 .

OPTIONS:

	

•

	

Requires implementation of commercial building codes
standards and certification to DOE by 10(24(94 . If
existing commercial codes are not up to standard,
they must be updated .

•

	

Requires (after public hearing) certification to DOE
that Missouri has reviewed its residential building
codes and decided whether or not to change them .

•

	

Option of updating residential code ; state can either :
(a) do nothing or (b) update residential code, if
needed .

RESPONSIBLE AGENCIES:

	

Since Missouri has "home rule" for setting
building codes, local municipal and county
governments would have to implement these .
However, the most effective way to implement
building standards (and meet the commercial
building code requirement) would be through
legislation . Division of Energy would be
responsible for certification of residential
building code review to DOE .

Section 102 - Residential Energy Efficiency Ratings

This section requires DOE to develop voluntary home energy rating guidelines
by April, 1994 to be used by state and local governments, utilities, builders, real
estate agents, mortgage lenders, and others to assist consumers in residential home
purchasing decisions as well as to promote the use of energy efficient mortgages . By
October, 1995, a report on the feasibility of a mandatory rating system for all
federally insured mortgages must be completed by DOE .

OPTIONS :

	

•

	

do nothing ;
•

	

work with DOE to promote these standards

RESPONSIBLE AGENCIES :

	

Division of Energy, Missouri Housing
	 Development Commission
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Section 103 - Energy Efficient Lighting and Building Centers

Section 103 authorizes the establishment of Energy Efficient Lighting and
Building Centers in each of the 10 federal regions in order to demonstrate building
energy efficient technologies and to provide technical assistance to building
professionals. To establish these centers, DOE is required to make grants to non-
profit institutions or consortia which may consist of state and local governments, non-
profit institutions, universities, and utilities . Section 103 specifies several activities
and functions for these centers .

Funding for the Building Efficiency and Lighting Centers has been eliminated by
Congress in FY 1994 . Funding in FY 1995 is uncertain, at best . Establishment of a
"Housing Technology Center" has been included in the just-released White House
global climate change document entitled : The Climate Chanae Action Plan . These
centers are very similar to those called for under EPAct . Funding may be provided for
these centers in FY 1995 as part of this new initiative .

OPTIONS:

	

•

	

do nothing ;
•

	

support and/or assist in organizing a consortium and
	 apply for grant

RESPONSIBLE AGENCIES :

	

Division of Energy, Department of Economic
Development, EIERA, University System,
Governor's Office

Section 104 - Manufactured Housing Energy Efficiency

This section requires the Secretary of Housing and Urban Development (HUD)
to establish new energy efficiency standards for manufactured housing . States are
allowed to establish their own standards at or above new HUD standards and current
voluntary standards developed by ASHRAE .

OPTIONS :

	

•

	

do nothing ;
•

	

establish standards at or above new HUD standards

RESPONSIBLE AGENCIES:	Division of Energy, Public Service Commission

Sections 105 and 106 - Energy Efficient Mortgages and Pilot Program

Sections 105 defines energy efficient mortgages as mortgages that provide
"financing incentives for the purchase of energy efficient homes, or for making energy
efficiency improvements in existing homes by incorporating the cost of such
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improvements in the mortgage ." Section 106 establishes a pilot program for these
mortgages to be run by HUD in five states . HUD has since announced that the five
pilot states will include Alaska, Arkansas, California, Vermont and Virginia . HUD is
required to expand the pilot program nationally by mid-1995 and make new housing
eligible for the program .

OPTIONS :

	

•

	

do nothing ;	•	Monitor the HUD pilot program

RESPONSIBLE AGENCIES :	Division of Energy; Missouri housing agencies

Subtitle B - Utilities

Section 111 - Encouragement of Investments in Conservation and Energy Efficiency
by Electric Utilities

Section 111 amends Section 111 of the Public Utilities Regulatory Policies Act
of 1978 (PURPA) to include three additional PURPA regulatory standards : PURPA
§ 111 (d)(7) - Integrated Resource Planning, PURPA § 111 (d)(8) - Investments in
Conservation and Demand Management and PURPA § 111(d)(9) - Energy Efficiency
Investments in Power Generation and Supply . As with other PURPA standards, State
public utilities commissions are directed to consider and make a determination as to
whether adoption of these standards fulfills the purposes of PURPA (i .e., the
encouragement of conservation, the efficient use of utility resources and equity in
rates) . EPAct also amended PURPA to require state public utilities commissions to
begin their consideration of these new standards no later than October 24, 1994, and
to make a determination by October 24, 1995 .

PURPA § 111(d)(7) - Integrated Resource Planning requires electric utilities to
use Integrated Resource Planning in their resource acquisition process .
PURPA § 11 1(d)(8) - Investments in Conservation and Demand Management
requires that utility investments in DSM resources be at least as profitable as
utility investments in new generation, transmission and distribution plant . This
standard also requires appropriate consideration to income lost from reduced
sales as a result of DSM investments, and for DSM measures to be
appropriately monitored and evaluated .
PURPA § 111(dJ(9) - Energy Efficiency Investments in Power Generation and
Supply requires that utility rates be set in a manner that encourages
investments in all cost-effective improvements in the energy efficiency of
power generation, transmission and distribution . This standard also requires
state commissions to consider the disincentives caused by existing ratemaking
policies and any incentives to encourage better maintenance and investment
in more efficient power generation, transmission and distribution equipment .
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EPAct § 111 further amended PURPA to add PURPA § 111(c)(3) - Protection
for Small Business . This section requires state commissions that adopt PURPA
§ 111(d)(7) (Integrated Resource Planning) or § 111(d)(8) (Investments in DSM) to
consider the impact of implementation of such standards on small energy-
conservation-related businesses . This section also provides that these small
companies shall be protected from unfair competition by utilities .

OPTIONS:

	

•

	

Requires hearings to consider whether to adopt these
	standards; after hearings, can decide not to adopt

RESPONSIBLE AGENCIES :

	

Public Service Commission

The Public Service Commission has fulfilled this requirement, by approving on
April 9, 1993 a settlement agreement in Docket No. EO-93-222 . In the
agreement, various utilities, Commission staff, consumer advocates, and other
parties agreed that the PSC has already satisfied these standards in its existing
IRP rules (Docket Nos . EX-92-299 and OX-92-300) .

Section 112 - Energy Efficiency Grants to State Regulatory Authorities

Section 112 provides grants of up to $250,000 to state regulatory authorities
for planning and program development activities to implement the new PURPA
standards promulgated in Section 111 . The grants can also be used to provide
financial assistance to nonprofit subgrantees of DOE's Weatherization Program in
state commission proceedings to examine energy efficiency of DSM programs .

OPTIONS :

	

•

	

do nothing ;
	apply for grant

RESPONSIBLE AGENCIES :	Public Service Commission, Division of Energy

Sections 113 and 114 require the Tennessee Valley Authority and the Western
Area Power Administration to develop and implement integrated resource plans .
These sections contain no direct requirements or other suggestions to states .

Section 115 - Encouragement of Investments in Conservation and Energy Efficiency
by Gas Utilities

Section 115 amends Section 303 of PURPA to include two additional PURPA
regulatory standards for gas utilities : PURPA § 303(b)(3) - Integrated Resource
Planning, and PURPA § 303(b)(4) - Investments in Conservation and Demand
Management. As with other PURPA standards, state public utilities commissions are
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directed to consider and make a determination as to whether adoption of these
standards fulfills the purposes of PURPA (i.e ., the encouragement of conservation,
the efficient use of utility resources and equity in rates) . EPAct also amended PURPA
to require state public utilities commissions to consider and make a determination as
to the adoption of these new standards no later than October 24, 1994.

PURPA § 303(b)(3) - Integrated Resource Planning requires gas utilities to use
Integrated Resource Planning in their resource acquisition process .
PURPA § 303(b)(4) - Investments in Conservation and Demand Management
requires that utility investments in DSM resources be at least as profitable as
utility investments in new gas supplies and facilities . This standard also
requires appropriate consideration to income lost from reduced sales as a result
of DSM investments, and for utility revenues to be linked with the utility's
performance in implementing OSM programs .

EPAct § 115 further amended PURPA to add PURPA § 303(d) - Small Business
Impacts . This section requires state commissions that adopt PURPA § 303(b)(3)
(Integrated Resource Planning) or § 303(b)(4) (investments in DSM) to consider the
impact of implementation of such standards on small energy-conservation-related
businesses. This section also provides that these small companies shall be protected
from unfair competition by utilities .

OPTIONS:

	

•

	

Requires hearings to consider whether to adopt these
standards; after hearings, can decide not to adopt

RESPONSIBLE AGENCIES :	Public Service Commission

The Commission has not yet promulgated an IRP rule for gas utilities . On
12/7/93, it opened, a docket on gas IRP and on EPAct § 115 with a Prehearing
Conference scheduled for 1/14/94 . The published timetable is for the rules to
be developed by the summer of 1994 and for them to go into effect, after
appropriatR hearings and apprnval, in !lily 1g95

Subtitle C - Appliance and Equipment Energy Efficiency Standards

Section 121 requires DOE to develop (in conjunction with industry) an energy
efficiency rating and labeling program for windows and window systems . Section
122 requires test procedures and labeling rules and establishes minimum efficiency
standards for commercial heating and air-conditioning equipment and electric motors .
Section 123 requires DOE to establish test procedures and labeling rules for common
types of fluorescent and incandescent reflector lamps . Section 123 also establishes
minimum efficiency standards for fluorescent and incandescent reflector lamps . This
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section also sets maximum flow rates for toilets, shower heads, faucets and other
plumbing products .

Section 124 requires DOE to establish technologically feasible and economically
justified efficiency standards for small electric motors, utility distribution transformers,
and high-intensity discharge lamps . Sections 125 and 126 provides industry with the
opportunity to establish voluntary energy efficiency information and/or labeling
programs for commercial office equipment and luminaries . DOE can decide to
establish such programs if it finds that industry's progress in these programs is
insufficient . Sections 127 and 128 direct DOE to evaluate and report on the potential
for the development and commercialization of high-efficiency appliances, and on
utility early replacement programs for appliances .

The standards set in these sections will affect products sold and manufactured
in Missouri, but do not require any direct action or provide any opportunities for state
agencies .

Subtitle D - Industrial

Sections 131 - Energy Efficiency in Industrial Facilities

This section establishes an industrial energy efficiency grant program to
encourage industry organizations to establish or strengthen their energy efficiency
programs, including energy reporting and efficiency target requirements . The grants
of up to $250,000 will fund industry organizations to foster industrial energy
efficiency at up to a 75% federal cost share . Grants may be renewed at the discretion
of the Secretary of Energy . In addition, the Secretary of Energy will establish an
annual awards program to recognize improvements in energy efficiency .

OPTIONS :

	

•

	

do nothing ;
	•	assist organizations to apply for grants

RESPONSIBLE AGENCIES :	Division of Energy

Section 132 - Process-Oriented Industrial Energy Efficiency

This section establishes a program of grants to states to encourage utilities and
state governments to cooperate with local industries in assessing industrial energy
efficiency opportunities in production processes, building operations and the use of
renewable energy technology. The purpose of this section is to increase cooperation
between utilities, government and industry through a variety of means . No specific
funds, however, were appropriated for this section .
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Section 133 -Industrial Insulation and Audit Guidelines

This section requires DOE to develop voluntary guidelines for industrial energy
audits and for insulation levels in industrial equipment. This section does not require
direct action or provide opportunities for action by state agencies .

Subtitle E - State and Local Assistance

Section 141 - Amendments to State Energy Conservation Program

Section 141 establishes a State Buildings Energy Incentive Fund of up to $1
million per state to establish a revolving fund for financing energy efficiency
improvements in state and local government buildings. The funding is leverage capital
that can be used for debt service or to encourage additional private investment . For
a state to be eligible for this fund, the state (or a majority of local governments in the
case of "home rule" for establishing building codes) must adopt building energy
efficiency codes as stringent as ASHRAE Standard 90 .1-1989 for commercial
buildings and CABO Model Energy Code 1992 for residential buildings .

Section 141 also expands the existing federally-financed State Energy
Conservation Program to include training and education of building designers and
contractors in energy efficiency, programs for the development of building retrofit
standards and programs to encourage renewable energy .

Congress has eliminated the Energy Extension Service and added many of its
mandates to the State Energy Conservation Program to consolidate program
administration and direction. The development of many of the components of this
section have been deferred until FY 1994. It is anticipated that a full program will be
initiated in FY 1995 .

OPTIONS :

	

•

	

do nothing ;
•

	

establish building codes as stringent as
ASHRAE/CABO codes and apply for $1 million fund

•

	

include new programs in State Energy Conservation
Program

RESPONSIBLE AGENCIES:

	

Legislature and/or local governments for
building codes, Office of Administration for

	 fund application
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Section 142 - Amendments to Low-income Weatherization Assistance Program

Section 142 expands the existing federally-financed Low-Income
Weatherization Assistance Program to: (a) allow utilities and other private sector
investments, cost-sharing, and funds to support federal and state weatherization
assistance programs for low-income housing ; and, (b) include the use of solar thermal
water heaters and wood-burning heating appliances in the program .

OPTIONS :

	

•

	

do nothing ;
•

	

coordinate private sector involvement in Low-Income
Weatherization Program

	RESPONSIBLE AGENCIES :	Division of Energy

Subtitle F - Federal Energy Management

The sections in this subtitle update and expand the existing Federal Energy
Management Program to establish new energy goals and procedures and also, to
integrate the efforts of the General Services Administration and the Office of
Management and Budget with those of DOE and other agencies . The goal for all
federal facilities is to reduce energy consumption by twenty percent per square foot
by 2000 with the additional requirement that all measures with a ten year payback
be installed by 2005 .

This subtitle also requires DOE to establish regulations for the use of energy
savings performance contracts to enable federal agencies to use private sector
funding for federal energy efficiency improvements . The subtitle also expands
coverage of federal energy management requirements to Congress and the U .S .
Postal Service . This subtitle does not require direct action or provide opportunities for
action by state agencies .

Subtitle G - Miscellaneous

The sections in this subtitle expand the scope and frequency of DOE energy
data collection on energy efficiency and renewable energy, and require DOE to study
district heating and cooling and vibration reduction technologies . This subtitle does
not require direct action or provide opportunities for action by state agencies.
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Title II - Natural Gas

Most of Title Il was removed by the House-Senate conference committee
during intense negotiations over the compromise bill . Provisions dropped included
clauses prohibiting states from restricting natural gas production to boost prices
("pro-rationing"), streamlining the permitting process for construction of natural gas
pipelines and preventing transition costs from FERC's interstate natural gas pipeline
restructuring efforts (FERC Order 636) from being passed on to ratepayers .

The resulting Title II consists of only two sections . Section 201 prevents price
discrimination, surcharges, or other preferential treatment for imported natural gas .
This provision is aimed at enforcing upon domestic production, the same straight
fixed variable rate design used for Canadian supplies . Section 202 states that
Congress believes gas consumers and producers, as well as the national economy,
are best served by a competitive natural gas wellhead market . This section is
interpreted as Congress stating that the federal government can preempt or take
action against state natural gas prorationing laws and practices done for the purpose
of artificially raising gas prices .

Title II contains no requirements or opportunities for action by state agencies .
However, Section 202 can be interpreted as a warning to states engaging in the
prorationing of gas supplies .

It is important to note that other sections in EPAct encourage the use of natural
gas and further research and development efforts, especially in buildings, utilities and
alternative fuel vehicles . DOE is currently developing a comprehensive Natural Gas
Strategic Plan that will likely be released by mid-1994 .
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Title III - Alternative Fuels - General

Title III requires the federal government to focus its automobile, light truck and
other vehicle fleet purchases on alternative-fueled and dual-fueled vehicles . The
qualifying alternative fuels include methanol, denatured ethanol, other alcohols and
mixes (85% or greater by volume) of these fuels with gasoline or other fuels ; natural
gas and liquified petroleum gas ; hydrogen; coal-derived liquid fuels, fuels derived from
biological materials and electricity (including solar) . This Title sets minimum federal
fleet percentage requirements for alternative-fueled vehicles, encourages public
refueling stations by requiring federal alternative-fueled vehicles to refuel at public
stations to the maximum extent practicable and establishes incentives for agencies
to exceed the program requirements .

Section 303 contains the following required minimum alternative-fueled vehicle
purchases by federal fleets . By fiscal year :

•

	

1993, 5,000 vehicles must be purchased ;
•

	

1994, 7,500 vehicles must be purchased ;
•

	

1995, 10,000 vehicles must be purchased ;
•

	

1996, 25% of vehicles purchased must be alternative-fueled ;
•

	

1997, 33% of vehicles purchased must be alternative-fueled ;
•

	

1998, 50% of vehicles purchased must be alternative-fueled ;
•

	

1999 and thereafter, 75% of vehicles purchased must be alternative-
fueled .

On April 21, 1993, President Clinton signed Executive Order 12844, which
accelerates the introduction of alternative fueled vehicles (AFV) into the federal fleet
by increasing the federal AFV purchase requirements by 50% over those outlined in
EPAct . At present, it is unclear if sufficient funding is available to meet these
increased purchase requirements fully, but EPAct purchase levels will be exceeded
in all likelihood .

Title III contains no requirements or opportunities for action by state agencies .
However, the federal fleet requirements create significant business opportunities for
public refueling stations for alternative fuels .
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Title IV - Alternative Fuels - Non Federal Programs

Title IV encourages the development of natural gas and electric vehicles,
establishes public information programs, labeling requirements and data collection
programs for alternative fuels, promotes incentives for state and local government
alternative fuels programs and establishes a low-interest loan program for alternative
fuel vehicles .

Sections 401-403 primarily expand the definition of alternative fuels for certain
motor-vehicle-related legislation . Section 404 amends the Natural Gas Act by
exempting from the provisions of this Act any seller or transporter of vehicular natural
gas (VNG) who (1) is not otherwise a natural gas company, or (2) is subject primarily
to regulation by a state commission (whether or not the state is exercising such
jurisdiction) . This section also exempts VNG from the Public Utility Holding Company
Act (PUHCA) . Thus, a company will not be considered a gas utility company under
PUHCA solely because it owns or operates facilities distributing VNG for
transportation purposes . Sections 405 through 407 establish public information
programs, labeling requirements, and data collection programs for alternative fuels .

Section 408 authorizes the FERC to allow cost recovery of expenses in
advance by natural gas companies for research, development and demonstration
activities by the Gas Research Institute (GRI) for transportation-related and emissions-
related natural gas projects . This section also gives FERC the authority to allow cost
recovery of expenses by electric utilities in advance for the same activities by the
Electric Power Institute (EPRI) for projects on electric motor vehicles .

Sections 401-408 contain no requirements or opportunities for action by state
agencies . However, the Public Service Commission should be aware of the cost
recovery treatment of GRI and EPRI expenses in its review of GRI and EPRI dues paid
by natural gas and electric utilities .

Section 409 - State and Local Incentives Programs

Section 409 requires DOE to issue regulations by October 24, 1993 that
establish guidelines for comprehensive state alternative fuels and alternative fuel
vehicle incentives as well as establish program plans designed to accelerate the
introduction and use of such fuels and vehicles . This section also requires DOE to
"invite" each Governor to submit a state plan to DOE within one year of the effective
date of the DOE regulations discussed above, and makes federal funding and
assistance available to states that submit plans and are approved by DOE .

The state plan must include provisions designed to result in progress toward
and achievement of, the goal of introducing substantial numbers of alternative fuel
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vehicles in such state by the year 2000, and a detailed description of the
requirements, including the estimated cost of implementation of such a plan . In order
for States to be eligible for federal assistance under Section 409, the plan would have
to describe how state, federal and local governmental entities would coordinate in
implementing the plan .

If the Governor requests further assistance (after the state plan has been
approved by DOE), DOE may provide information and technical assistance, grants to
assist states in implementing any part of the plan, and grants for acquisition of
alternative fuel vehicles . DOE must also assist states in procuring alternative fuel
vehicles, including coordination with similar federal procurement programs . States
must provide at least a 20 percent match as part of the grant program .

Congress authorized $10 million per year for five years (1993-1997) to
implement this section . The issuance of regulations by DOE is delayed until at least
June, 1994. Current plans call for the program to be underway in FY 1995 .

OPTIONS :

	

•

	

do nothing ;
•

	

develop state plan for alternative fuels and
alternatively-fueled vehicles, and apply for DOE grants
and assistance .

RESPONSIBLE AGENCIES :

	

Division of Energy, Office of Administration

Section 410 - Alternative Fuel Bus Program

The U .S . Department of Transportation may enter into cooperative agreements
and joint ventures with municipal, county, or regional governments in urban areas
with over 100,000 population for commercial demonstration programs of alternative
fueled vehicles used in mass transit . To be eligible for federal assistance, the
agreements and joint ventures must require the local government to provide at least
20 percent of the costs of the program . School buses may also be included in this
program. Congress authorized $30 million per year for 1993-95 for this program .

OPTIONS :

	

•

	

do nothing ;
• establish agreement or joint venture with USDOT to

conduct program, and apply for USDOT grants and
assistance

RESPONSIBLE AGENCIES :

	

Division of Energy, municipal and county
governments and mass transit authorities
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Sections 411-413 require DOE to establish programs for the certification of
training programs for motor-vehicle alternative fuel conversions technicians ; to study
the use of alternative fuels in off-road industrial and commercial vehicles (including
airports), marine engines, and railroad vehicles ; and report to Congress on topics
related to alternative fuel vehicles, Sections 411-413 contain no requirements or
opportunities for action by state agencies .

Section 414 - Low Interest Loan Program

EPAct required that by October 24, 1993, DOE was to have established a low
interest loan program, with preference to small businesses, to convert or purchase
alternative-fueled vehicles . Repayment schedules would be based on the difference
between the cost of gasoline and the cost of fuel on which the motor vehicle would
operate. Congress authorized $250 million per year for 1993-95 . But funding has not
been made available to DOE for this program and so the program is deferred
indefinitely .

OPTIONS :

	

•

	

do nothing ;
•

	

in conjunction with opportunities pursuant to Sections
409 and 410, encourage participation in loan

	 programs when developed (see also § 507, below)

RESPONSIBLE AGENCIES :

	

Division of Energy, Department of Economic
	 Development
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Title V - Availability and use of Replacement Fuels, Alternative Fuels
and Alternative Fueled Private Vehicles

Title V primarily establishes minimum requirements for alternative fuel vehicles
for non-federal fleets . The requirements vary for alternative fuel providers, state
fleets, and other private fleets .

Section 501 requires alternative fuel providers (including natural gas and
electric utilities) to have a certain percentage of their new light duty motor vehicles
to be alternative fueled vehicles . For providers of alternative fuels other than
electricity (primarily natural gas companies -- pipelines, producers, distribution
companies, etc .), the percentages and model years would be :

•

	

30% for model year 1996 purchases ;
•

	

50% for model year 1997 purchases ;
•

	

70% for model year 1998 purchases ; and
•

	

90% for model years 1999 and thereafter .

However, if the vehicles are not readily available in the area in which they are
to be operated, the company would be exempt . DOE can revise the percentage
requirement downward for models 1997 and beyond (but not to less than 20%) and
can extend the time for up to 2 model years . Electric utilities and wholesale
electricity generators will have to comply with these percentage requirements
beginning January 1, 1998 .

Section 501 contains no requirements or opportunities for action by state
agencies . However, the Public Service Commission should be aware of these
requirements in determining the cost recovery and ratemaking treatment for these
alternative-fuel-related expenses by natural gas and electric utilities .

Section 502 requires DOE to establish a program to promote the use of
alternative fuels as replacement fuels attempting to meet the goals of replacing 10%
of the projected consumption of motor fuel in the U .S . by 2000 and 30% by 2010,
with at least half of the replacement fuels being from domestic sources . Sections
503-506 require DOE to obtain certain fuel demand estimates and fuel supply
information; allow DOE to review and modify the goals set in § 502 ; direct DOE to
get voluntary supply commitments from alternative fuel suppliers ; and require DOE
to conduct a technical and policy analysis of the alternative fuel provisions of the Act .
These sections contain no requirements or opportunities for action by state agencies .
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Section 507 - Fleet Requirement Program

Section 507 requires entities acquiring or owning light duty motor vehicles that
are not part of federal or state government or were not subject to Section 501 to
achieve a certain percentage of alternative fueled vehicles in the vehicles acquired
after 1998 . Anyone purchasing a fleet of new cars or other light duty vehicles after
1998 must meet the alternative fueled vehicles requirements unless these
requirements are revised by DOE . The requirements are as follows :

•

	

20% for model years 1999, 2000, and 2001 purchases ;
•

	

30% for model year 2002 purchases;
•

	

40% for model year 2003 purchases;
•

	

50% for model year 2004 purchases ;
•

	

60% for model year 2005 ; and
•

	

70% for model years 2006 and thereafter .

However, DOE can make a determination (by January 1, 2000) that a fleet
requirement program is not necessary. If DOE does determine (by January 1, 2000)
that a fleet requirement program is necessary, it can establish the following
alternative fuel vehicle private fleet requirements :

•

	

20% for model year 2002 purchases ;
•

	

40% for model year 2003 purchases;
•

	

60% for model year 2004 purchases ; and
•

	

70% for model years 2005 and thereafter .

DOE can revise downward or extend compliance dates for any of these
requirements .

Section 507(o) requires state fleets (but not municipal fleets) to purchase the
following percentages of new vehicles to be alternative fuel vehicles :

•

	

10% for model year 1996 purchases ;
•

	

15% for model year 1997 purchases ;
•

	

25% for model year 1998 purchases;
•

	

50% for model year 1999 purchases ; and
•

	

75% for model years 2000 and thereafter .

DOE is required to promulgate rules to implement the state fleet program by
April 24, 1994. The rules must allow states to file a plan for state-owned alternative
fuel vehicles that, if approved by DOE, can be implemented by states in lieu of the
percentage requirements in § 507(o) . The plan must be filed within a year of the
promulgation of State fleet program rules by DOE .
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OPTIONS :

	

•

	

requires purchase of alternative fuel vehicles to
comply with percentage requirements ;

•

	

pursuant to DOE regulations, file alternative fuel
vehicle plan for implementation in lieu of percentage
requirements .

RESPONSIBLE AGENCIES :

	

Office of Administration, other vehicle-
purchasing agencies ; Division of Energy for

	 alternative fuel vehicles plan

In addition, state agencies considering the opportunities provided by Title IV,
above, may wish to be prepared to coordinate informational efforts on the low-
interest loan program (§ 414), if and when it is developed, in light of the private fleet
requirements in § 507 .
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Title VI - Electric Motor Vehicles

Title VI primarily encourages the development of electric motor vehicles and
related technologies . Subtitle A of Title VI requires DOE to establish an electric motor
vehicle commercial demonstration program in consultation with program site
operators, manufacturers, the electric utility industry, and others to evaluate field
operation, fleet operation, and necessary supporting infrastructure .

By April 24, 1994, DOE must issue a solicitation for proposals to demonstrate
this equipment in one or more metropolitan areas . A minimum of 50 percent of the
project funds must be derived from non-federal sources . Congress authorized a total
of $50 million for the 10-year period beginning in fiscal year 1994 . However a lack
of funds has caused this program to be deferred indefinitely .

Subtitle B of Title VI requires DOE to establish a program to provide financial
assistance to non-federal entities for cost-shared research, development and
demonstration of stations to service electric vehicles or service related equipment,
installation of charging facilities, rates and cost recovery for electric utilities who
invest in infrastructure, capital-related expenditures, health and safety procedures and
guidelines related to batteries and emissions, and other related items as deemed
necessary by DOE. The program would distribute up to $4 million per project to no
more than 10 projects, and is authorized by Congress to receive a total of $40 million
in funds for the 5-year period beginning with fiscal year 1994 . This program will begin
at a start-up level in FY 1994 and expand in subsequent years as funding permits .

The sections in Title IV contain no requirements or opportunities for action by
State agencies, with the exception of § 625, below .

Section 625 - Electric Utility Participation Study

Section 625 requires DOE to consult with appropriate federal agencies,
representatives of state utility regulatory commissions, electric utilities, and others as
appropriate in undertaking a study to determine the means through which electric
utilities may invest in, own, sell, lease, service or recharge batteries used to power
electric motor vehicles .

OPTIONS:

	

•

	

do nothing;	•	participate actively in study

RESPONSIBLE AGENCIES :

	

Public Service Commission
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Title VII - Electricity

Title VII represents the most significant restructuring of electricity regulations
since the passage of PURPA in 1978 . Reform of the Public Utilities Holding Company
Act of 1935 (PUHCA) has been discussed in Washington and urged by both
regulators and the electric industry for years . Title VII provides PUHCA reform to
allow for a more competitive electricity generation market, as well as a framework for
increased electricity transmission access.

Subtitle A - Exempt Wholesale Generators

Section 711 - Public Utility Holding Company Act Reform

Section 711 amends PUHCA to allow entities known as "exempt wholesale
generators" (EWGs) to independently generate and sell power at wholesale without
being subject to PUHCA's restrictions on corporate structure . A firm seeking EWG
status must apply to FERC for a determination that it meets certain statutory criteria,
and FERC must make this determination within 60 days of application .

An EWG may lease as well as own and operate "eligible facilities," but the
wholesale transaction would be treated as any other wholesale sale subject to the
same rules governing those eligible facilities owned and/or operated by utility affiliates
(or other entities as applicable) . Eligible facilities are defined as plants used for
generation of electric energy exclusively for sale at wholesale, or facilities generating
electricity and leased to one or more public utilities (including interconnecting
transmission facilities required to effect the sale) .

Facilities may be spun off a utility's rate base and be owned by EWGs subject
to approval by state utility regulatory commissions . To approve a spin-off, a state
commission must make a specific determination that the change will benefit
consumers, is in the public interest, and does not violate state law . In the case of a
registered holding company, this determination must be made by each state
commission with jurisdiction over the retail rates of the utility's affiliates .

State commission approval is also a prerequisite for operation of hybrid facilities
(i .e ., facilities owned in part by an EWG and included in part in the rate base of a
nonaffiliated electric utility) . No EWG may share ownership or operation of a portion
of any facility with an affiliate or associate of the EWG .

An EWG may not contract to sell power to an affiliated electric utility unless
each state commission with jurisdiction over the utility's retail rates determines in
advance that the state has sufficient authority, resources, and access to books and
records to exercise its duties, and that the transaction will benefit consumers, not
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violate state law, not provide the EWG a competitive advantage, and be in the public
interest. Similarly, after enactment, an electric utility company may not enter into a
contract to purchase electric energy at wholesale form an EWG affiliate or associate
unless permitted by the state commission .

A registered holding company may (without pre-approval) acquire and hold
securities or an interest in the business of one or more EWGs . However, the issuance
of securities by a registered holding company for purposes of financing the acquisition
of an EWG, the guarantee of securities, the entering into services, sales or
construction contracts and the creation or maintenance of any other relationship, shall
remain subject to the jurisdiction of the Securities and Exchange Commission (SEC) .
SEC is directed to promulgate regulations to ensure that such acquisition has no
adverse impact on any utility subsidiary or its customers or on the ability of the State
commissions to protect such interests .

OPTIONS:

	

•

	

The extensive reform of PUHCA does not require any
immediate action by states . However, the Public
Service Commission has gained significant additional
responsibilities as a result of this section . EWGs will
be requesting action from the PSC on the issues
described above .

RESPONSIBLE AGENCIES :

	

Public Service Commission

Section 712 - State Consideration of the Effects of Power Purchases on Utility Cost
of Capital; Consideration of the Effects of Leveraged Capital Structures on the
Reliability of Wholesale Power Sellers; and Consideration of Adequate Fuel Supplies

Section 712 amends PURPA § 111(d) by adding an additional paragraph (10)
requiring state commissions to consider and determine whether to adopt, in whole or
in part, a standard requiring a general evaluation of four issues listed below related
to long-term purchases of wholesale power :

(1) the potential for increases or decreases in the costs of capital of electric
utilities, and any resulting increases or decreases in the retail rates paid by
electric consumers, that may result from purchases of long-term wholesale
power supplies in lieu of the construction of new generation facilities by
utilities ;
(2) whether the use by EWGs of capital structures which employ
proportionately greater amounts of debt than the capital structures of electric
utilities threatens reliability or provides an unfair advantage for EWGs over
utilities ;
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(3) whether to implement procedures for the advance approval or disapproval
of the purchase of a particular long-term wholesale power supply; and
(4) whether to require as a condition for approval of the purchase of power
that there be reasonable assurances of fuel supply adequacy .

EPAct section 712 requires state commissions to complete their consideration
and determination of whether to adopt this standard by October 24, 1993 . Because
§ 712 is a new PURPA § 111 standard, review of whether to adopt section 712
should take into account whether adoption fulfills the purposes of PURPA, namely,
does adoption encourage energy conservation, the efficient use of utility resources
and equitable rates to consumers .

OPTIONS :

	

•

	

Requires hearings to consider whether to adopt these
standards; after hearings, can decide not to adopt

RESPONSIBLE AGENCIES :

	

Public Service Commission

On July 6, 1993, the Public Service Commission held a hearing in this matter
(Docket No. EO-93-218) where a settlement agreement was presented to the
Commission . In the agreement, various utilities, Commission staff, consumer
advocates, and other parties agreed that there was no need to establish generic
standards for purchased power, and that these issues should be considered on
a case-by-case basis within the Commission's IRP framework . As of 9/22/93,
the Commission had not acted on this settlement .

Section 713 allows registered holding companies under PUHCA to acquire an
interest in any qualifying cogeneration facilities and small power production facilities
as defined by PURPA and shall qualify for any exemption of such facilities provided
under the law . Section 714 permits state commissions to obtain and examine books
and records of EWGs .

Section 715 allows EWGs to own facilities outside the U .S . and preserves the
right of such owners to sell power at wholesale and retail at those facilities .
Registered holding companies would be allowed to own foreign affiliates but would
have to assure the SEC that the U .S . customers of the utility and the holding
company system would be protected . State utility regulatory commissions would
make recommendations to the SEC regarding the holding company's relationship to
the foreign utility and the SEC would have to "reasonably and fully consider such
state recommendations." Exempt holding companies would have to obtain permission
from each state commission with jurisdiction over retail utility rates . The state
commission would have to certify that it had adequate authority and resources to
protect consumers from harm, that there would be no harm resulting from these
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investments, and that the diversification would not impair the ability of a PUC to
effectively regulate the operation of such a company. A utility holding company
would also be banned from pledging or guaranteeing any utility assets to indemnify
the foreign subsidiary .

Sections 713-715 contain no requirements or opportunities for action by state
agencies. However, the Public Service Commission has gained significant additional
responsibilities as a result of § 715 . EWGs will be requesting action from the PSC on
the issues described above .

Subtitle B - Federal Power Act; Interstate Commerce in Electricity

Subtitle B of Title VII amends the Federal Power Act to permit any utility,
federal power marketing agency, or other entity generating electric power for
wholesale (cogenerators and small power producers) to apply to FERC for an order
requiring a transmitting utility to provide wholesale transmission services, including
enlargement of transmission capacity . Subtitle B also requires the FERC to establish
rates, charges and terms to permit utilities to recover all costs, including and not
limited to an appropriate share of legitimate verifiable and economic costs, and
enlargement if necessary. Under the amended rules, FERC will determine whether a
wholesale transmission arrangement is in the public interest or interferes with existing
utility service reliability . Rates, charges, terms and conditions for wholesale
transmission and associated services must be just and reasonable and not unduly
discriminatory or preferential .

FERC's authority to order transmission services applies to any electric utility,
qualifying cogeneration or small power production facility, or federal power marketing
agency with wholesale transmission facilities . FERC cannot issue a transmission
order unless the applicant makes a request for service to the transmitting utility at
least 60 days earlier . This Subtitle also bans mandatory "retail wheeling" to direct
customers . However, a clause is included to preserve existing state laws which
either prohibit or permit retail wheeling .

By October 24, 1993, FERC must promulgate a rule requiring transmitting
utilities to submit information annually identifying what transmission capacity is
potentially available and any possible known constraints . Subtitle B contains no direct
requirements or opportunities for action by state agencies . It is important to note that
Subtitle B specifically preserves the right of states to mandate or prohibit retail
transmission of electricity .

The last provision of Title VII, Subtitle C, only states that nothing in Title VII
shall preempt environmental protection and facilities siting regulations of state and
local governments .
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Title VIII -- High-Level Radioactive Waste

Title VIII primarily requires the Environmental Protection Agency to promulgate
high level waste standards at the proposed Yucca Mountain repository based upon
and consistent with the findings and recommendations of the National Academy of
Sciences to prescribe maximum annual effective doses to which individual members
of the public can be exposed to from radioactive releases related to the site . The new
standard will be the only standards applicable to the Yucca Mountain site .

Title VIII contains no requirements or opportunities for action by state agencies .

Title IX -- United States Enrichment Corporation

Title IX amends the Atomic Energy Act of 1954 to create a new privatized
uranium enrichment enterprise, and authorizes this new enterprise to lease the
existing federal uranium enrichment facilities . Title IX contains no requirements or
opportunities for action by state agencies .

Title X -- Remedial Action and Uranium Revitalization
Title XI -- Uranium Enrichment Health, Safety and Environment Issues

Title X and XI stipulate that the costs of decontamination, decommissioning
and other remedial actions at active uranium or thorium processing sites are to be
paid by the holders of Atomic Energy Act Sections 62 and 81 licenses (including
utilities owning nuclear power plants) . Costs for all of the domestic utility licenses
combined are limited to a maximum exposure of $150 million per year, or $2 .25
billion (adjusted for inflation) over 15 years .

Titles X and XI contain no requirements or opportunities for action by state
agencies. However, the Public Service Commission should note the cap on remedial
costs for utilities that own nuclear generating stations .
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Title X1I -- Renewable Energy
Title XII significantly expands the federal government's efforts to foster

renewable energy sources . Title XII increases federal funding and support for
research and development on renewable energy technology, and establishes a 1 .5
cent per kWh incentive payment for electricity generated from renewable sources
owned by state and local governments and non-profit electric cooperatives .

Section 1201 states that the purposes of Title XII are to promote : (a) increases
in the production and utilization of energy from renewable energy sources ; (b)
advances in renewable energy technologies ; and, (c) exports of U .S . renewable
energy technologies and services .

Section 1202 requires DOE to establish a Demonstration and Commercial
Application Project for renewable energy and energy efficiency technologies . The
program will focus on projects that would, among others, need federal involvement
to speed commercialization, have significant market potential, significantly advance
the technology, have environmental benefit, have export potential, be likely to
succeed and contain significant private or other non-federal funding . The project
technologies list is expansive. The program includes an authorization for up to $50
million for project grants for fiscal year 1994, with DOE required to solicit proposals
for projects within nine months of enactment .

Section 1203 requires DOE to establish a training program for developing
countries in the operation and maintenance of renewable energy and energy efficiency
technologies. Section 1204 authorizes DOE to make Renewable Energy Advancement
Awards in recognition of advances in the practical application of renewable energy
technologies . Sections 1201-1204 contain no requirements or opportunities for action
by state agencies .

Section 1205.• Study of Tax and Rate Treatment of Renewable Energy Projects

This section requires DOE to work with state utility regulatory commissions to
determine and report to Congress by October 24, 1994 if conventional taxation and
ratemaking procedures result in economic barriers to, or incentives for renewable
energy facilities compared to conventional power plants .

OPTIONS :

	

•

	

do nothing ;	•	participate actively in study

RESPONSIBLE AGENCIES :

	

Public Service Commission
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Section 1206 requires DOE to conduct a study of the marketing of energy
byproducts from rice milling . Sections 1207-1211 establish a federal interagency
working group to encourage exports of renewable energy and energy efficiency
products and services . Sections 1206-1211 contain no requirements or opportunities
for action by state agencies .

Section 1212 - Renewable Energy Production Incentive

Section 1212 requires DOE to provide (subject to the appropriation of funds)
incentive payments of 1 .5 cents per kilowatt hour of electricity generated by the
facility through the use of solar, wind, biomass or geothermal energy . The payments
apply to facilities constructed and started up during the 10-year fiscal period from
1993-2002 which were and owned and operated by state governments,
municipalities, other local governmental entities or non-profit electric cooperatives .
These payments would be made by the DOE for a 20-year time period . The term
biomass energy explicitly excludes municipal solid waste incineration .

OPTIONS:

	

•

	

do nothing ;
•

	

encourage municipalities or other agencies involved in
the generation, transmission and distribution of

	 electricity to take advantage of credit

RESPONSIBLE AGENCIES :	Division of Energy ; Public Service Commission
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Title XIII - Coal

Title XIII primarily provides support for clean coal technologies by authorizing
funding of research, development and demonstration programs . Provisions also
encourage the commercialization and exports of coal technologies .

Subtitle A - Research, Development, Demonstration, and Commercial Application

Subtitle A requires DOE to conduct programs for research, development,
demonstration, and commercial application of coal technologies in a way which meets
certain goals and objectives such as : reliability of electricity supply ; environmental
compliance; achievement of the same or lower emission of NO ., SO2, air toxics,
greenhouse gases or solid and liquid wastes, than currently available commercial
technology; cost-competitive conversion of coal to transportation fuels ; and, the
availability for commercial use of such technologies by the year 2000 . The Subtitle
also requires DOE to establish research, development and demonstration programs
for coal-fired diesel engines, clean coal in combination with waste-to-energy, non-fuel
use of coal, advanced coal refining, enhanced coal-bed methane recovery,
metallurgical coal development, coal by-products utilization, underground coal
gasification, low-rank coal, coal liquefaction (to substitute for oil) and
magnetohydrodynamics . Congress authorized $278 million for fiscal 1993, and
similar sums as necessary for fiscal 1994-1997 for these programs .

Subtitle A contains no requirements or opportunities for action by state
agencies .

Subtitle B - Clean Coal Technology Program

Subtitle B establishes criteria and guidance to DOE, and authorizes DOE to
consider the potential benefits, and, if warranted, carry out additional solicitations
similar in scope and federal cost-share percentages as those previously mandated for
the Clean Coal Technology Program. Subtitle B contains no requirements or
opportunities for action by state agencies .

Subtitle C - Other Coal Provisions

Sections 1331-1334 of Subtitle C create an interagency working group for
promotion of clean coal technology exports, technology transfer, and study of
utilization of clean coal technology byproducts and coal combustion byproducts . For
innovative clean coal technologies, $100 million was authorized for each fiscal year
1993-1998 . These sections contain no requirements or opportunities for action by
state agencies .

I
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Section 1335 - Calculation of Avoided Cost

Section 1335 states that state commissions do not need to treat costs incurred
during construction or operation of a clean coal technology project that is part of the
DOE Clean Coal Program as incremental costs (i .e ., avoided costs) of alternative
energy .

Although this section does not contain any requirements or opportunities for
action by state agencies, the Public Service Commission should be aware of this
section when reviewing estimates of avoided costs of Missouri electric utilities .

Sections 1336-1338 require DOE to conduct a study on coal fuel mixture
technologies, to establish an national clearinghouse for coal technology information,
and to prepare a plan for expanding U .S . coal exports . These sections contain no
requirements or opportunities for action by state agencies .

Section 1339, Ownership of Coal-bed Methane, requires each affected state
to promulgate a regulation or pass a law promoting the permitting, production and
drilling of coal-bed methane wells within 3 1 /2 years of enactment . Missouri is not
on of the affected states .

Finally, Section 1340 requires DOE to review and establish a database of
transportation rates for domestic oil, coal, and gas . This section contains no
requirements or opportunities for action by state agencies .
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Title XIV -- Strategic Petroleum Reserve

Title XIV amends the Energy Policy and Conservation Act to broaden the
President's powers to authorize a draw-down and distribution of oil in the reserve .
This Title also requires the President to enlarge the existing reserve to 1 billion barrels
as rapidly as possible (75% of which must be stored in U .S.-owned facilities) . Title
XIV authorizes funding for leasing of property and purchases of domestic production
from stripper well properties for reserve storage . Title XIV contains no requirements
or opportunities for action by state agencies .

Title XV -- Octane Display and Disclosure

Title XV extends the requirements for the display and disclosure of octane
ratings to all liquid fuels for use in any motor vehicle . The Title preempts any state
from adopting octane ratings-related laws or regulations that are less stringent than
those contained in the Title and the Petroleum Marketing Practices Act . Title XV also
expands authority for EPA enforcement, certification and posting of automotive fuel
ratings . Finally, the Title requires several federal agencies to conduct studies on
ratings display and disclosure requirements . Title XV contains no requirements or
opportunities for action by state agencies .

Title XVI -- Global Climate Change

Title XVI requires DOE to study and report to Congress on the effects of
greenhouse gas emissions worldwide . It requires DOE to prepare a least-cost energy
strategy plan . The Title requires DOE to develop guidelines for the voluntary reporting
of greenhouse gases and develop a national inventory of greenhouse gas emissions .
The Title requires DOE to establish an environmental technology transfer program to
encourage the export of pollutant-reduction technologies .

The goals established by this section include an increase in efficiency by 2010
of thirty percent over 1988, an increase in the percentage of energy from renewable
sources by 2005 of seventy-five percent from 1988, and a reduction in the amount
of oil consumed out of the total energy usage from forty percent in 1990 to thirty-five
percent in 2005 . Title XVI contains no requirements or opportunities for action by
state agencies .
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Title XVII -- Additional Federal Power Act Provisions

Title XVII primarily revises FERC's regulatory definition of the term "fishway"
as applied to federal power licensing applications covered by the Federal Power Act .
Title XVII contains no requirements or opportunities for action by state agencies .

Title XVIII -- Oil Pipeline Regulatory Reform

Title XVIII requires FERC to issue a final rule by October 24, 1993 establishing
a simplified and general ratemaking methodology for oil pipelines . At the same time,
FERC must develop a final rule, for issuance not later than April 24, 1994, to
streamline FERC procedures in order to reduce costs and delays in oil pipeline
ratemaking cases . The Title encourages alternative dispute resolution mechanisms
(e .g ., arbitration) to resolve rate disputes . In general, oil pipeline rates existing at
least one year prior to enactment will be deemed just and reasonable if they were not
subject to investigation, protest or complaint during that year . Title XVIII contains no
requirements or opportunities for action by state agencies .
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Title XIX -- Revenue Provisions

Title XIX amends the Internal Revenue Code of 1986 to provide a variety of tax
deductions and incentives . Notable tax changes include : deductions and tax credits
for clean-fuel vehicles and related investments ; a 1 .5 cents per kWh tax credit for
electricity generated from renewable energy sources; an indefinite reinstatement of
a 10% tax credit for business investments in renewable energy ; and an exemption
from taxable income for rebates paid by utilities to residential customers for the
purchase or installation of energy conservation measures .

Subtitle A - Energy Conservation and Production Incentives

Section 1911 of Subtitle A sets a maximum amount of qualified parking
expense that is excludable from an employee's gross income. Other transportation
fringe benefits are also restricted .

Section 1912 excludes from gross income (for tax purposes) utility subsidies
for the purchase or installation of energy conservation measures . The Public Service
Commission, although not required to act, should note this encouragement of utility
conservation efforts .

Section 1913 provides limited deductions for the incremental cost of qualified
clean-fuel vehicle property as follows :

•

	

Light duty motor vehicle weighing less than 10,000 pounds - $2,000
•

	

Medium duty trucks/vans weighing 10,000 to 26,000 pounds - $5,000
•

	

Heavy duty trucks/vans over 26,000 pounds - $50,000
•

	

Buses over 20 passenger - $50,000
•

	

Refueling centers for alternative fueled vehicles - up to $100,000
•

	

Electric vehicles a 10% investment tax credit, up to $4,000, for the cost
of qualifying electric vehicle investments by reducing the basis for which
a credit is allowable .

Section 1914 provides a 1 .5 cents/kWh tax credit for electricity generated from
qualified wind and biomass facilities constructed after December 31, 1 .993 for wind
and December 31, 1992 for closed loop biomass energy . The production incentive
tax credit would be reduced by the amount of other federal tax assistance, tax
exempt bonds or subsidized energy financing . Otherwise, the credit would be
increased based on inflation rates .

Section 1915 repeals certain minimum tax preferences for depletion and
intangible drilling costs for independent oil and gas production companies, except for
integrated oil companies . Section 1916 extends indefinitely the 10% business
investment tax credit for qualified solar and geothermal energy property, with an
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effective date of June 30, 1992. Section 1917 repeals federal investment restrictions
that apply to nuclear decommissioning funds, beginning with tax year 1993 . In
addition, it reduces the rate of tax burden on the income of decommissioning funds
from 34% to 22% for tax years 1994-95, and to 20% for tax years after 1995 .

Under Section 1918, a facility that produces gas from biomass or produces
solid synthetic fuels from coal will qualify for a production credit equal to $3 per
barrel or per Btu of oil equivalent if it is placed in service prior to January 1, 1997
pursuant to a written binding contract in effect before January 1, 1996 . Section
1919 reduces tax rates on gasohol fuels . Section 1921 provides tax-exempt
financing for environmental enhancements at hydroelectric generating facilities .
Finally, Section 1922 modifies the tax credit given for payments to the Trans-Alaska
Pipeline Liability Fund .

The provisions in Subtitle A contain no requirements or opportunities for action
by state agencies . However, the Public Service Commission may wish to encourage
utilities to take advantage of Section 1914's 1 .5 cent/kWh tax credit for renewable
energy projects .

Subtitle B - Revenue Increases

Subtitle B increases tax rates on ozone-depleting chemicals and changes
several non-energy-related provisions of the tax code . The Subtitle also establishes
a framework to allow for continued health benefits for retired miners .

The provisions in Subtitle B contain no requirements or opportunities for action
by state agencies .

Subtitle C - Health Care for Coal Miners

Subtitle C establishes a new fund to provide health and death benefits for
retired coal miners and their dependents . This fund would be mainly financed by
insurance premiums on assigned operators .

The provisions in Subtitle C contain no requirements or opportunities for action
by state agencies .
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Title XX -- General Provisions; Reduction of Oil Vulnerability

Title XX establishes various programs to be conducted by DOE relating to oil
and gas supply and demand enhancement . DOE must conduct separate five-year
programs on increasing the recoverability of domestic oil resources, on oil shale
extraction and conversion technologies, on increasing the recoverability of natural gas
resources, on co-firing natural gas with coal in utility and large industrial boilers and
on natural gas end use technologies . This Title also requires DOE to conduct studies
on oil and gas demand reduction programs aimed at improving motor vehicle fuel
economy, and especially advancing applications of alternative fuel technologies .
Finally, Title XX requires DOE to conduct studies on renewable hydrogen energy
systems, diesel emissions reduction technologies, and the potential costs and benefits
of telecommuting . Title XX contains no requirements or opportunities for action by
state agencies .

Title XXI - Energy and Environment

Title XXI requires DOE to establish separate, five-year programs on energy
efficient natural gas and electric heating and cooling technologies for residential and
commercial buildings, on advanced pulp and paper technologies, on increasing
building energy efficiency, on increasing the efficiency of electric drives and motors,
on increasing the energy efficiency and cost effectiveness of pollution prevention and
source reduction technologies, on the generation of electricity from renewable energy
sources, on high-efficiency heat engines, on fusion energy, on fuel cells, on high-
temperature superconductivity and on the commercialization of advanced light water
reactor technologies . In addition, DOE is required to perform studies on improving
efficiency in energy-intensive industries, on minimizing the volume and toxic lifetime
of civilian nuclear waste, on the effect of electric and magnetic fields on human
health and on encouraging the deployment of advanced nuclear reactor designs . Title
XXI contains no requirements or opportunities for action by state agencies .

Title XXII - Energy and Economic Growth

Title XXII requires DOE to establish separate, five-year programs on advanced
materials technologies and on advanced manufacturing technologies . This Title also
provides further support for DOE's efforts in supporting basic research and technical
analysis, and math and science education programs . Title XXII contains no
requirements or opportunities for action by state agencies .
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Title XXIII -- Policy and Administrative Provisions

Title XXIII requires DOE to establish an Energy Research, Development,
Demonstration, and Commercial Applications Advisory Board to advise DOE on
technical matters . This Title also establishes several administrative procedures for
DOE. Title XXIII contains no requirements or opportunities for action by state
agencies .

Title XXIV -- Non-Federal Power Act Hydropower Provisions

Title XXIV revises federal legislation and regulations with regard to rights-of-
way on certain federal lands, dams in National Parks, and third-party contracting of
environmental impact statements and assessments by FERC . This Title also requires
studies of opportunities for increased hydroelectric generation at existing federal
facilities, including water conservation for energy production and for hydroelectric
projects in Hawaii. This Title also supports certain power projects in the Pacific
Northwest and Alaska . Title XXIV contains no requirements or opportunities for action
by state agencies .

Title XXV -- Coal, Oil and Gas

Title XXV contains provisions addressing hot dry rock geothermal energy, coal
remining, surface mining, federal lignite coal royalties, federal mineral leases, various
oil and gas production leases and claims conditions and small coal operators . Title
XXV contains no requirements or opportunities for action by state agencies .

Title XXVI -- Indian Energy Resources

Title XXVI contains provisions promoting Indian energy resource development,
including energy efficiency and renewable energy resources, and assisting Indian
energy regulation, including the establishment of an Indian Energy Resource
Commission . Title XXVI contains no requirements or opportunities for action by state
agencies .

Title XXVII -- Insular Areas Energy Security

Title XXVII establishes financial assistance programs for the development of
energy efficiency and renewable energy options for "insular areas" -- American
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Samoa, Mariana Islands, Puerto Rico, Micronesia, Guam, Marshall Islands, Palau, and
Virgin Islands. Title XXVII contains no requirements or opportunities for action by
state agencies .

Title XXVIII - Nuclear Plant Licensing

Title XXVIII amends Section 185 of the Atomic Energy Act of 1954 to require
the Nuclear Regulatory Commission (NRC) to issue (after holding a public hearing) to
applicants a combined construction and operating license if the applicant submits
sufficient information that there is reasonable assurance they will construct and
operate the facility in conformity with the license . If a plant has been issued a
combined license, the NRC must publish a notice of intended operation of the facility
at least 180 days before the scheduled date for the initial loading of fuel .

This notice gives 60 days for interested parties to request a hearing on whether
the facility as constructed meets the criteria established in the license. The request
must show, prima facie, that one of the acceptance criteria would not be met, and
that the specific consequences of this nonconformance would not provide reasonable
assurance of protecting the public . The NRC may order a hearing, and/or may
determine there is or is not a threat to public health and safety within 180 days of
publication of the notice of intended operation . Title XXVII contains no requirements
or opportunities for action by state agencies .

Title XXIX - Additional Nuclear Energy Provisions

Section 2901 - State Authority to Regulate Radiation Below Level of NRC Regulatory
Concern

Section 2901 gives states the authority to regulate, on the basis of the
potential radiological hazards, the disposal or off-site incineration of low-level
radioactive waste if the NRC exempts such waste from regulation .

OPTIONS :

	

•

	

do nothing ;
•

	

if NRC exempts low-level radioactive waste from its
regulation, then exercise authority and regulate its

	 disposal or off-site incineration

RESPONSIBLE AGENCIES :

	

Department of Natural Resources
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Section 2902 adds additional protections for nuclear whistleblowers . Section
2903 exempts certain small educational and research reactors from annual NRC fees .
Section 2904 requires the President and the NRC to conduct a study on the safety
of shipments of plutonium by sea .

These sections contain no requirements or opportunities for action by state
agencies .

Title XXX - Miscellaneous

Various miscellaneous provisions in Title XXX include : abolish the Office of
Federal Inspector of Construction for the Alaska Natural Gas Transportation System
and revoke certain provisions of the System's regulations ; encourage use of
geothermal heat pumps; require a study of the use of energy futures as a way to
hedge against fuel price increases ; require an analysis of energy subsidies ; require a
study of the energy potential of tar sands ; and address other general energy-related
issues .

Title XXX contains no requirements or opportunities for action by state
agencies .
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CHAPTER III
TECHNICAL ANALYSIS
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Introduction

To determine what steps Missouri should take to improve the energy efficiency
of its buildings required a thorough analysis of the building practices within the state
and a determination of what level of energy efficiency made economic sense for the
building owners and tenants and the state as a whole . This Chapter is divided into
four sections. The first provides an overview of the methodology of the technical
analysis process . The next two sections provide the findings as they relate to
residential and commercial buildings . The final section analyzes the economic and
environmental Impact of constructing more efficient buildings in Missouri .

The principal focus of the analysis was to assess the Missouri specific impacts
of improvi~ig the energy efficiency of buildings in the state . The Energy Policy Act of
1992 (EPAct) has two codes that are prescribed : (1) for residential energy efficiency,
the Council of American Building Officials' Model Energy Code of 1992 (MEC 92) ;
and, (2) :or commercial energy efficiency, the American Society of Heating,
Refrigeration and Air Conditioning Engineers' Standard 90 .1 (ASHRAE 90 .1) . To
analyze th's : impact of constructing new buildings to higher standards, several steps
were required, including :

•

	

determination of representative Missouri buildings and prevailing
construction practices and efficiency levels ;

•

	

a review of the Missouri specific requirements of the code/standard ;
•

	

economic modeling to determine cost-effectiveness of energy efficiency
measures, accounting for Missouri material and labor costs and natural
gas and electricity rates ;

•

	

developing a forecast of new building starts in Missouri ; and,
•

	

projecting state-level utility, environmental and macroeconomic impacts .

The technical analysis of specific building models was a complex task that
involved the: interaction of a number of variables . This included a projection of what
types of buildings would be constructed and the level of energy efficiency expected
in those bi. ildings, absent any minimum code or standard . This was combined with
a review cf current and emerging technology to determine what is and might be
available to make buildings more efficient . This information was then analyzed to
determine the most effective mix of applications and equipment to raise the level of
building en orgy efficiency in the most cost effective manner .

The overall approach to the assessment of building energy standards is shown
in Figure III-1 on the following page .
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Methodology

Profile of Missouri Buildings

In order to maximize the relevance of the assessment of standards to Missouri
buildings, market data and characteristics of Missouri commercial and residential
buildings was needed . A review of available data and inquiries with the Missouri State
Data Center, the U . S . Bureau of the Census, and the DOE's Energy Information
Administration indicated that detailed, Missouri-specific building inventory data is not
available in the public sector .

The F. W. Dodge division of McGraw-Hill, as a result of its extensive day-to-day
tracking of the construction industry, has developed two significant buildings
databases, the Building Stock Data Base and Construction Analysis System, which
were used in this assessment . The Dodge data bases provided the following data
specific to Missouri :

• an estimate of total building area (in square foot) by fifteen major
building type categories (thirteen commercial/institutional and two
residential) .

•

	

detailed individual building project records for 200+ building categories,
including building size, number of buildings, age, and type .

•

	

forecasts (through 2002) of future building activity by building area .

The Dodge data, available at the county level, was aggregated into two sub-
state analytic zones, north and south . The delineation of Missouri into north and
south zones was determined largely by a review of Missouri climate conditions and
utility service areas . (See Figure 111-2 on page 70) .

Table I11-1, on the following page, provides a summary of the Dodge data sets
for the entire state. The information that was contained in this data was then
analyzed to determine the building types that represented the largest number of
projected new construction for the period of 1995 - 2000. These building types were
then used to develop the models that were analyzed within the scope of this Report .
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Missouri Building Inventory
Summary Table Building Area (scuare feet x 1 .0001

Note:
Residential buildings Includes all residential buildings .
Smell Office Buildings Includes all offices, banks, end financial buildings lees then 3 story, Large Office Buildings Include all the same building types of
4 story or more . The Retell Building category Includes all retail buildings except shopping centers . The School category Includes elementary, junior high,
high school, and vocational schools . The Nursing Nome category Includes nursing homes, clinics, and convalescent facilities . The University Building
(Library) includes all university buildings except dormitories .

9
N
0
C

C mC Cam
7
10
7
m
7
0
Z

1995 1996 1997 1998 1999 2000 Total

Residential
Pre-1995 2,433,914 2.428.498 2,419,107 2,411,734 2,404,378 2,397,033 no
New Construction 34.156 32,802 32,682 32,875 32,937 33,028 198,478
Total Residential Buildings Inventory 2,468.070 2,493,456 2,616,746 2.544,249 2,669.829 2.595,611

Commercial
Pre-1995 1,250,932 1,241,114 1,231,242 1,221,238 1,211,074 1,200,712 no

New Construction
Buildings covered by ABHRAE Std 90.1-'89
Buildings Modeler
Small Office tuldinge 1,898 1,969 2,168 2,310 2,517 2,763 13.424
Large Office Buildings 784 909 1,001 1,068 1.162 1,275 6.196
Retail Buildings 2,392 2,264 2,191 2,174 2,164 2,164 13,349
Nursing Homes 1,224 1,344 1,419 1,393 1 .358 1,326 8,084
Elementary Schools 2,886 2,892 2,963 3.225 3,454 3,504 18.925
University Building (Library) 512 613 528 572 813 622 3,367

SubTotel 9,495 9,891 10.268 10,740 11 .288 11.653 63,316

Building. Net Modeled 6,591 6,484 6,504 6,498 6,517 6,693 39,185

SubTotal 18,087 16,375 16,772 17.236 17.785 18,246 102,500
Percent of ASHRAE covered buildings modeled 59% 60% 61% 62% 63% 84%

Building NOT covered by ASHRAE Std 90 .1-'09 4,928 4,802 4,762 4,775 4,827 4,885 28,977

TOTAL, Now Construction 21 .013 21,177 21.634 22,011 22.612 23,131 131,477

Percent of TOTAL MODELED 45% 47% 48% 49% 50% 50%
TOTAL, Commercial Building Inventory 1,271,944 1,283,306 1,294.965 1,306,972 1,319.420 1,332 .189
TOTAL, Residential & Commercial

(covered by MEC 92 or ASHRAE Std 90 .1-89) 50,243 49,177 49.464 50,111 60.722 61,272 300,978
Percent of code covered buildings modeled 87% 87% 87% 87% 87% 87%

TOTAL, NEW Residential & ALL Commercial Buildings 55,169 53,979 64,216 64,866 56.549 56,158 329,966

Percent of all buildings modeled 79% 79% 79% 79% 80% 80%

TOTAL, ALL Building Floor Area 3,740,014 3.776,761 3,813,712 3.661 .221 3,889 .249 3,927 .700
Percent Residential 66% 66% 66% 66% 68% 66%
Percent Commercial 34% 34% 34% 34% 34% 34%
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Based on the projected square footage of new buildings through the year 2000
in Missouri shown in Table 111-1, six commercial buildings and three single family
buildings, collectively representing 79% of the total projected building activity, were
selected for performance modeling. These include :

Commercial
•

	

Small Office
•

	

Large Office
•

	

Retail Building
•

	

School
•

	

Nursing home
•

	

University Building

Residential
• Single Family (One Story)
• Single Family (Two Story)
•

	

Multi Family (Apartment)

Table 111-2 provides a summary of the Dodge data for the commercial and
residential sectors and of the nine buildings that were selected for modeling in the
analysis .

Table 111-2
Missouri Building Inventory Additions 1995-2000 (New Construction)
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Building Types Modeled Building Area
(sq . ft . x 1,000)

Percent of Total

Small Office Building 13,424 4%

Large Office Building 6,196 2%

Retail Building 13,349 4%

Nursing Home 8,064 2%

Elementary School 18,925 6%

University Buildings 3,357 1 %

Single Family Housing - 1 Story Detached 128,969 39%

Single Family Housing - 2 Story Detached 42,989 13%

Multi Family Housing - Units 26,520 8%

Other (Not Modeled) 68,161 21%

TOTAL 329,955 100%
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Building Codes and Standards

The assessment of building standards began with a review of the ASHRAE 90 .1
and MEC 92 published standard/code documents . Alternate "consensus" standards
and their associated documents were also reviewed, including ASHRAE Standard
90.2 and the Department of Energy (DOE) voluntary standard for residential buildings
and the DOE voluntary standard for commercial buildings. From the review, the
methods of compliance and the requirements for energy efficiency were summarized .

Energy codes and standards intended for national adoption represent
necessarily a wide range of conditions . As such they may not accurately reflect local
climate, energy costs or design and construction preferences . Adoption of building
energy codes and standards is best justified by a careful analysis of representative
buildings based on local conditions .

To determine the impact of building energy standards in Missouri, the energy
and demand savings, construction costs and ownership costs were evaluated for a
range of Missouri-specific residential and commercial building prototypes, utility costs
and weather conditions .

To place the EPAct prescribed building standards in perspective, our
assessment is based on four conceptual levels of energy efficiency, defined as:

Current Practice - This scenario is an estimation of what the actual practice is
in Missouri today .

EPAct Standard - This scenario uses the prescriptive requirements of the CABO
Model Energy Code and the ASHRAE Standard 90 .1-1989 and represents the
minimum recommendations of the Energy Policy Act . It is modeled based on
improvements over Current Practice .

Enhanced Case - This scenario incorporates a cost-effective package of energy
efficiency measures that exceeds the performance of the EPAct Standard
scenario, yet does not increase the total cost of ownership of the building.

Resource Case - This scenario includes additional measures added to the
Enhanced Case. It also accounts for utility avoided capacity and environmental
externality offsets. In this scenario, the building owner is assumed to receive,
in addition to the utility bill savings, additional payments reflecting utility
avoided-cost benefits and some compensation for the environmental benefits
of reduced energy use .
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Energy/Demand Performance Modeling

Computer modeling on an hour-by-hour basis using historical, Missouri-specific
weather data is a reasonable method of determining relative building energy and
demand requirements . The analysis of commercial buildings was conducted by using
DOE 2.1d, a modeling tool provided by the U .S. Department of Energy . For residential
buildings, the analysis was conducted using ESPRE 2 .1, a modeling tool developed
by the Electric Power Research Institute . Both models used weather data from two
Missouri climatic zones, Columbia (North Zone) and Springfield (South Zone), shown
in Figure 111-2, on the following page .

From the hourly simulations several data values were extracted that were then
used in subsequent analysis, including :

•

	

natural gas consumption (monthly and annual),
•

	

natural gas peak load (winter, for peak hour)
•

	

electricity consumption (monthly and annual),
•

	

electric peak demand: residential (summer, for peak hour),
•

	

electric peak demand: commercial (monthly, for peak hour), and
•

	

natural gas and electric water heating loads and electrical
lighting/appliance loads (monthly and annual) .

The building performance models yielded energy consumption in common
energy units (e.g . therms of gas, kilowatt-hours of electricity). These values, along
with electrical demand for commercial buildings, provided the basis for determining
operating costs. Natural gas and electricity energy units were also converted to
"building boundary energy" and "resource energy ."

Building boundary energy represents the British Thermal Unit (BTU)-equivalent
on-site energy consumption associated with operation of a particular building .
Resource energy represents the BTU-equivalent on-site and off-site energy
consumption associated with operation of a particular building, accounting for
conversion efficiencies and transmission losses. The results of the performance
modelling of residential and commercial buildings are compiled in the appendices to
this Report . Detailed information is available in the technical papers that were used
to develop the analytic basis for the computer modeling .
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Economic Modeling

The merits of building energy efficiency standards may be evaluated based on
several factors, including cost-effectiveness, their ability to be implemented, and
broad public policy objectives . Cost effectiveness in particular may be evaluated by
a wide variety of techniques ranging from first cost, net present value, cost-benefit
ratio or rigorous life-cycle cost analysis .

In this assessment of building efficiency standards, a net cash flow/affordability
test was used . This approach involves calculating the total annual cost of ownership
with and without energy efficiency improvements . If the additional costs of energy
efficiency investments are more than offset by resulting operating (energy and
demand) savings and the building owner's net cash flow, on an annual basis, is equal
to or lower than the net cash flow for the same building without energy efficiency
improvements, then the investment is considered cost-effective .

The assessment of net cash flowlaffordability is a comprehensive analysis that
involves several steps :

•

	

estimation of the average cost of construction for residential and
commercial buildings in Missouri ;

•

	

estimation of the incremental costs for additional energy efficiency
measures for the four energy efficiency levels described earlier :

•

	

applying representative utility rates to the modelled energy and demand
requirements of the four efficiency levels for representative Missouri
buildings ; and,

•

	

calculation of annual mortgage costs to which annual energy costs are
added .

Construction Costs - For the analysis, an average cost per square foot of floor
area for each building type was determined . For residential buildings, costs of $55 per
square foot and $45 per square foot were used for single family and multi-family
construction, respectively . For commercial buildings, average constructions cost vary
according to building type, but values used in the assessment ranged from $45 to
$75 per square foot .

Incremental Costs - Achieving increased energy efficiency is almost always
assumed to increase initial cost, although there may be circumstances, particularly
in commercial buildings, where the interaction among multiple measures results in a
significant reduction in equipment size leading to a decline in first cost . Average
costs of energy efficiency measures for both residential and commercial buildings in
Missouri were derived from information provided by a local professional construction
cost estimating firm, Means Residential Cost Data, Means Mechanical Cost Data and
national laboratory data .
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Average costs were modified to yield a "high" (average plus 10%) and "low"
(average less 10%) cost, representative of the variance in Missouri construction costs
reported by R .S. Means. Cost estimates distinguish between materials and labor to
provide input for secondary economic impact analysis . Cost estimates also include
direct and indirect costs, including overhead and profit, applicable taxes, and, for
commercial buildings, architectural and engineering design fees . The assessment
assumed the following incremental cost scenarios :

Current Practice - Represents a building from which energy efficiency savings
will be measured, and has no incremental energy efficiency costs .

EPAct Standard - These buildings have incremental costs determined by the
prescriptive requirements of ASHRAE 90 .1 and MEC 92 .

Enhanced Case - Represents a building that incorporates a package of energy
efficiency measures that exceeds the performance of the EPAct Standard level
yet does not increase the total cost of ownership .

Resource Case - Depending on cost of energy, investments in energy efficiency
beyond the Enhanced Case may not have economic merit to Missouri
homebuyers . However, the state and its utilities are rapidly focusing on the
interactions of energy end-use and utility operations. The Resource Case
represents additional efficiency measures added to the Enhanced Case until net
cash flow/affordability results that incorporate utility avoided capacity and
environmental externality offsets approach the same cost of ownership as the
Current Practice case . In some commercial building cases, the Resource Case
has a better affordability than Current Practice as a result of substantial energy
savings and large first cost savings from smaller HVAC equipment .

Utility Rates - Utility natural gas and electric rates currently applicable in
Missouri were determined from a review of rate information provided by the Missouri
Public Service Commission and individual utilities . Energy and demand charges
(where applicable), with embedded customer charges and sales/gross receipt taxes,
were applied to the results of the performance simulations to determine monthly and
annual operating costs .

Mortgage and Energy Summation (Affordability) - The economic assessment
of energy efficiency measures is based on a net pre-tax cash flow/affordability test .
Any additional capital costs resulting from increasing a new building's energy
efficiency, residential or commercial, will typically be paid for, in whole or in part, by
a mortgage . The relative economic merits of each of the four efficiency levels is
assessed by comparing their associated total cost of ownership, or annual PITIE
(principal, interest, taxes, insurance and energy) .
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To establish traditional PITI values, a mortgage calculation was conducted
using economic variables such as construction costs, land-to-building ratios, mortgage
rates and terms, down payment, and taxes and insurance for both residential and
commercial scenarios . To the annual PITT values were added annual energy costs (to
yield PITIE) . Annual energy costs were determined based on applying a range of
natural gas and electric rates (high and low) to the monthly and annual energy results
from the hourly building/mechanical simulations .

A PITIE value is reported for the Resource Case, as well as a value that
includes a credit for avoided electrical capacity (PITIEC) and environmental emissions
(PITIECE) . An avoided electrical capacity credit of $400/kW was applied to the cost
of energy efficiency measures above and beyond the Enhanced Case and externality
credits of $0 .014/kWh and $0.27/mcf were applied to the energy savings from
Current Practice .

While, ideally, the total cost of ownership of the Enhanced Case energy
efficiency level should be the same as Current Practice (with significant energy and
environmental savings), multiple iterations to achieve exact convergence with the
Current Practice values were not possible given the assessment schedule . The
Resource Case does represent one iteration cycle to achieve relative agreement with
Current Practice .

Impact Analysis

The aggregate impact of adopting building energy standards is a significant
consideration for Missouri in determining the proper scope and intensity of any
standards implementation effort . Our analysis of building energy standards was not
limited to individual buildings, but reflects the potential impact of standards on
energy, demand, costs, utility and indirect effects .

Forecasting future impacts requires reasonably detailed information on the
distribution and characteristics of the state's current building inventory, as well as
forecasts regarding new building starts . The Dodge buildings database was used to
forecast the state-level energy, demand and cost savings based on the results from
the building-specific performance modeling of the three residential and six commercial
buildings . The forecasts were aggregated at the climate zone level. From this
aggregation, the resulting effects on Missouri utilities, environmental emissions, and
economics were estimated .

Economic Benefits - As previously described, the building code improvements
were modeled from the perspective of the building owner . For the purpose of
analyzing the overall impact of the building code improvements, the analysis, at this
point, takes a broader perspective : that of society as a whole . To do this, the
analysis shifts away from customer energy bills, and instead evaluates how improved

I
I
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building codes will affect the costs and benefits associated with the overall
production and use of electricity and natural gas. Also included are other impacts,
such as those on the environment and on the economy in general .

Electricity Generation
The direct economic benefits of electricity savings from the building code

improvements will be in the form of reduced costs of electricity generation, referred
to as avoided energy costs, and reduced costs of constructing electric generation
capacity, referred to as avoided capacity costs . To develop avoided costs, it is first
necessary to determine two future electric system resource scenarios : one without
the efficiency savings from the building codes, and one with the efficiency savings .
The difference between these two scenarios will indicate what type of energy and
capacity is avoided by the efficiency savings in each year .

Our assumption is that without the improved building codes, Missouri electric
utilities, as a whole, are likely to need additional combustion turbines by 1998 and
a new combined cycle facility by 2000, both fueled by natural gas . This future
resource scenario implies that avoided capacity costs will be zero through 1997,
because no facilities will be displaced by the building code savings in these years .
From 1998 through 1999, however, avoided capacity costs will be based on the
costs of constructing a combustion turbine . Finally, from 2000 through the remainder
of the planning horizon, the avoided capacity costs will be based on the costs of
constructing a combined cycle facility .

It is also assumed that avoided energy costs for the years 1995 through 1999
will be based on the marginal energy costs of the existing generating units in
Missouri . The marginal energy generation during these years is forecast to be mostly
from coal units . Avoided energy costs from 2000 and beyond are based on the
annual fuel costs of the avoided natural gas combined cycle facility .

Natural Gas
The primary economic benefits of natural gas savings from the building code

enhancements include reduced cost of natural gas production and reduced cost of
natural gas transmission . The sum of these two costs is the city -gate, or cost to the
local distribution company, avoided cost, which is used in this Report to evaluate
benefits of natural gas savings .

This analysis estimated avoided gas costs for two basic types of load
reduction : a peak day reduction and a non-peak day reduction . Peak day avoided
costs are based on the assumption that load is reduced on the peak day only, while
off-peak avoided cost is based on the assumption that load is evenly reduced in all
days of the year excluding peak day .
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These estimates of the Missouri avoided gas costs were prepared based on the
data of one of the largest Missouri natural gas utilities - Laclede Gas Company, which
serves the Northeastern part of the state, including St. Louis City and County . Our
analysis indicates that this information is representative for all of Missouri .

Environmental Benefits - The analysis also accounted for some of the
environmental impacts which will result from the improved building code standards .
It focused on air emissions which are primarily responsible for global warming, acid
rain and ground-level ozone . While there are a variety of additional environmental
impacts associated with energy consumption, they are not included in our analysis
here. Monetary values of these pollutants have been applied, in order to compare the
environmental impacts of these pollutants with the direct economic costs and benefits
of the building code improvements .

The environmental impacts of the building code improvements have been
estimated using a similar approach as the direct economic impacts . In other words,
from 1995 through 1999 the code improvements are assumed to displace air
emissions from existing coal plants, and after 1999 the air emissions from the new
combined cycle facility are assumed to be displaced .

Consumption of natural gas in appliances also results in environmental impacts .
The primary environmental impacts are due to emissions of the same pollutants that
are released from fossil-fuel power plants . Therefore, our analysis has estimated
avoided environmental costs of end-use natural gas consumption based on the same
monetary values of the pollutants that are primarily responsible for global warming,
acid rain, and ground-level ozone .

Comparing Costs and Benefits Over the Study Period
As described above, the analysis models the impact of building code

improvements implemented during the six years from 1995 through 2000 . In order
to capture the long-term benefits of the building code improvements, it is necessary
to account for the energy savings which will continue to accrue after 2000, from
those measures that were implemented from 1995 through 2000 . Therefore, it is
assumed that the energy savings achieved in 2000 will continue to occur through the
remainder of the study period .

The costs of the building code improvements, however, are incurred during the
1995 through 2000 period only . These include all of the labor and materials costs
that are incurred by building owners to purchase and install the additional measures
required by the improved codes .

Macroeconomic Effects - The forecast of energy and operating savings as well
as the aggregate cost of material and labor invested in energy efficiency measures
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was also analyzed for their economic impact on Missouri . Using comprehensive data
bases maintained at the University of Missouri, Columbia, the economic impact
analysis was calculated in present dollars for new income, employment, retail sales,
service sales, new sales tax generated, state sales tax, local sales tax and local
property tax . The results paint an economic picture of the impact of energy efficiency
improvements on Missouri's economy .
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Residential Buildings

Introduction

Section 101 of EPAct states that each State shall certify to the Department of
Energy that it has reviewed its building code regarding energy efficiency and make
a determination whether it is appropriate for its building code to meet or exceed the
provisions of the Council of American Building Official's (CABO) Model Energy Code,
1992 (MEC 92) . At present, Missouri does not have a state-wide residential building
code . Certain jurisdictions in Missouri have adopted and do enforce varying
consensus building codes applicable to residential buildings . As the issue of whether
Missouri should, in fact, pursue a state-wide residential building code is discussed
elsewhere, this section discusses and analyzes MEC 92 and alternate energy
efficiency standard scenarios .

Closely related to EPAct's provision for a voluntary residential efficiency code

•

	

EPAct's provisions that key Federal mortgage financing to MEC 92 or
equivalent; and

•

	

mandatory national appliance standards .

are :

Section 101 of EPAct, by amending the Cranston-Gonzalez National Affordable
Housing Act, required the U.S. Department of Housing and Urban Development (HUD)
and the Department of Agriculture (DoA) to establish energy efficiency standards by
October, 1993 for housing financed by the Federal Home Administration (FHA), the
Veterans Administration (VA), and the and the Farmers Home Administration
(FmHA) .' EPAct required that such standards meet or exceed MEC 92 . If HUD and
DoA did not establish a standard, MEC 92 automatically became the mandatory
standard for such housing .

As of October, 1993, MEC 92, either through HUD/DoA initiative or inaction,
became mandatory for HUD/DoA-backed housing . Therefore, "a loan for the
purchase or construction of new residential property	may not be financed through
the assistance of (such loan programs) unless the residential property is constructed
in compliance with such standards ." In addition, HUD is promulgating new standards
for manufactured housing through authority contained in the Manufactured Home
Construction and Safety Standards Act .

I Statistics were not readily available on the number or percentage of new housing in Missouri financed with
HUDIDoA-backed mortgages . The American Housing Survey for the United States in 1989 reports that 22% of all
new housing units built and purchased in the U .S. between 1985 and 1989 were financed with HUDIDoA-backed
mortgages (15% VA ; 6% FHA and 1 % FmHA) .

HCR 16 Report to the Missouri Legislature • 77



The National Appliance Energy Conservation Act of 1987, as amended,
designates minimum efficiency levels for 13 product categories, including central air
conditioners and heat pumps, furnaces, and water heaters . NAECA's built-in
rulemaking process requires DOE to update and strengthen these standards on a
regular basis to keep pace with technological improvements . After a Federal standard
is in effect for an appliance, a building code can not be designed to pressure builders
to install appliances exceeding Federal minimum standards .

CABO Model Energy Code

While building codes are adopted and enforced locally, few states or local
jurisdictions develop their own codes . Instead, four major organizations develop and
publish model building codes for State and local use : the Building Officials and Code
Administrators International (BOCA the National Building Code), the International
Conference of Building Officials (ICBO - the Uniform Building Code), the Southern
Building Code Congress International (SBCCI - the Standard Building Code) and the
Council of American Building Officials (CABO - the Model Energy Code), which is a
federation of the first three organizations . The National Congress of States on Building
Codes and Standards (NCSBCS) is an independent group that is supportive of states
adopting more effective building codes. BOCA, ICBO, SBCCI, and NCSBCS rotate
responsibilities for management of the annual MEC review process . The first Model
Energy Code was developed by CABO in 1978, largely based on ASHRAE Standard
90-75 . MEC began to move from reliance on ASHRAE standards (i .e . Standard 90A-
1980) in the late 1980's by evolving its own efficiency performance provisions in
MEC 89.

The Model Energy Code is formally updated every three years, with MEC 95
due to supersede MEC 92 . However, MEC is a dynamic process, where improvements
and updates are discussed and debated twice annually . Among the many issues being
discussed in the 1993 review cycle are refinements to the envelope U-values, the
relationship of heating loads and cooling loads, better agreement on economic
assumptions and improved code language . From these annual reviews, supplements
to the current version of MEC (MEC 92) are developed .

Energy efficiency provisions in MEC 92 have been developed by conducting a
series of cost-effectiveness analyses of various residential energy efficiency
measures. In the model code document, nomographs relate thermal efficiency
requirements to heating degree days . Thermal efficiency values are reported in U-
value, which can be readily converted to the more familiar R-value . MEC U-value
requirements are "effective" values, meaning they require all components of an
assembly (e.g . ceiling insulation, ceiling joists, ceiling drywall) to be considered, not
just the insulation . For walls, MEC combines the opaque wall, windows, and doors
into a wall assembly and sets a maximum U, value . MEC also sets minimum
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efficiencies for heating, cooling and water heating equipment, although its values and
rating requirements are not consistent with NAECA .

Where MEC 92 is adopted, compliance can be met through one of two basic
avenues : a component-based (prescriptive) approach or a systems-based
(performance) approach . The prescriptive approach requires a builder to meet a list
of maximum U-values (or minimum R-values) for major construction assemblies and
minimum levels for equipment efficiency . Where all requirements are met, compliance
is achieved . Compliance may be achieved through the performance path by the use
of computer modeling where the energy consumption of an alternate design is
demonstrated to be equal to or less than the performance of the same building if it
were to meet the prescriptive requirements .

Alternate Residential Standards

ASHRAE Standard 90.2 - The American Society of Heating, Refrigeration, and
Air Conditioning Engineers (ASHRAE) has been instrumental over the past 20 years
in developing residential standards . ASHRAE worked with DOE to develop a
consensus standard that was first issued in 1975 (ASHRAE 90-75) . This standard
included provisions for residential envelope and mechanical efficiencies . The
provisions of ASHRAE 90-75 were used in the first MEC in 1978 . ASHRAE
conducted its first update in 1979, resulting in ASHRAE 90A-1980 . ASHRAE 90A-
1980 provisions remained in the MEC through 1986, and are still used in several state
energy codes .

Continuing its evolution of residential standards, ASHRAE is in process of
developing Standard 90 .2: Energy Efficient Design of New Low-Rise Residential
Buildings . The Second Public Review Draft (dated May 1990) has been the point of
reference for discussions and debate to develop a consensus standard . ASHRAE
90.2 is now in its fifth review draft, and a final standard is pending . In ASHRAE 90.2,
specific prescriptive criteria are presented for the exterior envelope, HVAC systems,
and service water heating . Compliance is achieved when all prescriptive criteria have
been met. Compliance may also be achieved through a comparison of annual energy
costs for the proposed building and the same building if it were to meet the
prescriptive provisions .

Two major distinctions between MEC 92 and ASHRAE 90 .2 are :
•

	

ASHRAE 90.2 does not combine opaque walls, windows, and doors into
a singular assembly (and single efficiency requirement) ; instead ASHRAE
90 .2 assigns insulated walls, windows, and doors distinct efficiency
provisions (90.2 limits window area to 15% of total floor area, which
can be exceeded if compliance is demonstrated through the annual
energy cost method); and
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• ASHRAE 90.2 provides two energy efficiency levels for the building
envelope, one that assumes ductwork is entirely inside conditioned
space and another that assumes ductwork is entirely outside of the
conditioned space (in current practice, ductwork is often routed through
both conditioned and unconditioned spaces) . 2

DOE Voluntary Standard - The U.S . Department of Energy has established two
separate residential standards : mandatory standards for Federal residential buildings,
a majority of which is military housing, and voluntary performance standards for new
non-Federal residential buildings . DOE published proposed rules for the non-Federal
residential buildings standard in August 1992. The proposed non-federal standards
do not establish nationwide energy efficiency requirements per se, but, rather,
encourage the generation of a building standard unique to the climate, cost factors,
and construction practices of a particular location . The core of DOE's voluntary non-
Federal standard is the Automated Residential Energy Standard (ARES) computer
program and data base . To establish a standard using ARES, the following
information is entered :

•

	

the location where the standard will apply (to determine climate
variables) ;

•

	

on of three basic housing types (single family detached, multi-family
attached or manufactured) ;

•

	

one or more prevalent foundation types where the standards will apply ;
and,

•

	

the available energy sources (electricity, natural gas or propane) where
the standards will apply .

The ARES program and data base can be customized by inserting information
on local fuel costs, construction costs, prevailing building practices, and economic
factors such as mortgage rates and income tax brackets . ARES automatically
optimizes all energy efficiency measures that pass a cost-effectiveness test to specify
the residential design with minimum life cycle costs . The annual space conditioning
cost for this design becomes the standard for determining compliance .

The DOE non-Federal standard allows three methods of compliance :
prescriptive, points-based and performance-based . The simplest and most
straightforward is the prescriptive . A "prescriptive package" is generated by the
ARES program, which lists minimum insulation levels, heating and cooling equipment
efficiencies, and recommended window type . The points-based compliance approach

21n general, ASHRAE 90.2 required efficiency levels are in the same range as MEC 92 when ductwork is
installed inside conditioned space . When ductwork is installed outside conditioned space, ASHRAE 90.2 efficiency
values exceed MEC 92 values in several categories, particularly for basement and crawlspace insulation and window
performance .
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compares the points of an alternate design (perhaps one with higher mechanical
efficiencies and less insulation) to the points assigned to the "prescriptive package ."
If the points of the alternate design do not exceed the points of the optimum
(prescriptive package) design, compliance is achieved . DOE has developed the
companion Automated Compliance for Residential Energy Standards (ACRES) program
to perform point calculations . Performance-based compliance may be demonstrated
through the use of computer modeling where the cost performance of an alternate
design is equal to or better than a "reference dwelling unit" defined by DOE . The
DOE non-Federal voluntary standard is considered "interim ." A final version of the
standard is anticipated in the next year, at which time the ARES and ACRES software
is scheduled to be updated .

Depending on financing and utility cost data modeled, the DOE non-Federal
voluntary standard generated by ARES typically suggests higher insulation levels for
the exterior envelope than MEC 92 .

Missouri Voluntary Programs - There are several voluntary residential energy
efficiency programs in the state sponsored by utility companies, such as Kansas City
Power & Light Company's Energy Efficient Home' program, Empire District Electric
Company's new Healthy Home program and others based on the Super Good Cents"'"'
program .

The Kansas City Homebuilders Association's SAVErm (Saving America's Valued
Energy) program, a voluntary program originally developed by the Association for the
benefit of its builder membership and area homebuyers, has been a highly successful
program for a dozen years . To participate in the SAVE""" program, a builder must
install base energy efficiency measures (e.g . wall sheathing or house wrap, R-30
ceiling insulation, measures designed to reduce air infiltration and aluminum windows
with thermal breaks) . Beyond these base measures, a builder can continue to add
energy efficiency measure to a home to garner "points," which determines the rating
level of the home (either Bronze, Silver, or Gold) .

These ratings then provide the builder with a marketing tool for selling the
home, and potential homebuyers are informed of the relative efficiency of the home .
The advantages of the SAVE' program's point-based approach is it

•

	

allows a builder the flexibility to achieve an energy efficient home
without a strict prescriptive requirement (aside from the base measures);

•

	

explicitly addresses the measures required to reduce infiltration in
housing to appropriate levels ;

•

	

rewards the builder for installing heating, cooling and water heating
equipment that exceed the Federal minimums ;

•

	

recognizes efficiency improvements related to unconventional design
(passive solar, earth contact, etc .) ; and,
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• avoids the need to conduct computer simulations to determine
compliance of a target level (unlike MEC 92 and ASHRAE 90 .2, which
both require computer calculations if the prescriptive requirements are
not fully met) .

Related Code/Standard Activities in Other States

A number of states have adopted state-wide residential energy standards .
Many standards have been in effect for a decade or more. With the provision in
EPAct requiring states to certify that they have evaluated or reevaluated energy
standards relative to MEC 92, many states are likely to be soon updating residential
energy codes that have become dated . Although a detailed review of state and
municipality code adoption activities was outside the scope of this assessment, it is
of interest to note that nearby states such as Arkansas, Nebraska, Iowa, Oklahoma
and Wisconsin all have state-wide energy codes in effect . Several of these codes are
based on older versions of MEC or dated standards (e .g . ASHRAE Standard 90A-
1980), while others, such as Wisconsin's state-wide residential code, were updated
in 1992 .

Residential Technology Overview

Energy efficiency technologies for residential buildings are evolving rapidly .
Federal- and industry-sponsored research and development efforts are leading to a
steady flow of new energy-saving building-related technologies, including advanced
insulations, super and smart windows, variable speed HVAC equipment, renewable
energy applications, and others . Also emerging are many building products that
increase energy efficiency while minimizing impacts on native timber and other natural
resources .

In an effort to accelerate the adoption of new energy efficient space
conditioning, water, heating and household appliances, the Federal government,
through the National Appliance Energy Conservation Act (NAECA), has developed
minimum efficiency levels that are periodically updated based on economically-
justified technological innovations . In contrast, the Federal government does not have
in place a "minimum standard" for the efficiency of residential building envelope
components or assemblies. With its recommendation for adoption of MEC 92, the
Federal government is seeking to promote the inclusion of minimum levels of
efficiency in residential building envelopes by state and local authorities .

The discussion that follows and Tables 111-3,111-4 and 111-5, starting on page 89,
provide a summary, by envelope component/assembly or equipment type, of energy
efficiency associated with the Federal minimum (if applicable), current practice, MEC
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92, alternate standard options, and the range of efficiencies available in the market
that are above and beyond MEC 92 or the Federal minimum .

Foundation Insulation - Common foundations types in Missouri are basements
and crawl spaces for single family housing and slab-on-grade for multi family .

Basements
Foundation insulation on basements (full or partial) is not common practice in

new Missouri residential construction . This is due, in part, to two reasons :
•

	

the expense of installing basement insulation as well as the difficulty in
maintaining the integrity of the insulation during construction backfill and
the longevity of the insulation that extends above finished grade .

•

	

the recognition that uninsulated basement walls, particularly portions of
the wall deep in the earth (i.e. 4 to 8 feet), provide a moderate cooling
benefit to the home during the cooling season .

MEC 92 does not distinguish between unheated or heated basements . It
requires that the exterior walls of all basements below uninsulated floors be insulated
the full depth of the basement wall to approximately R-7 .5 in southern Missouri
locations and R-10 in northern Missouri locations . Requirements, as suggested by
ASHRAE 90 .2 and the DOE voluntary standard, generally echo these insulation levels.
From a construction standpoint, these levels can be achieved in two basic ways: with
1 .5 inches (R-7.5) or 2 inches (R-10) of rigid foam insulation applied to the exterior
of the foundation wall or by insulating the cavities of a frame wall located on the
interior of the foundation wall .

It is important to note, at the time of construction, most basements in Missouri
are unfinished and unheated (although duct loss, heating equipment and a water
heater may provide residual heat to the basement) . As basements are often finished
at a later date, it is common for basement walls to be subsequently insulated on the
interior of the basement wall . The distinction between unheated and heated
basements is significant . The Builder's Foundation Handbook, sponsored by the U .S .
Department of Energy, indicates that no insulation for unheated basements in
Missouri is warranted at "low to average" fuel costs, and that R-5 exterior insulation
to a depth of 4 feet is recommended if "high" fuel prices prevail . According to the
Handbook, only for unheated basements in far northern U .S . locations with "high"
fuel costs is the MEC 92 requirement for R-10 insulation to a depth of 8 feet
recommended . For heated basements in Missouri, the Handbook does recommend
R-10 exterior foundation insulation for "average" fuel costs . The recommendations
found in the Handbook are consistent with recommendations from a previous energy
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efficiency study conducted for the Kansas City Home Builders Association and the
Kansas City Power & Light Company for Missouri housing . 3

Crawl Spaces
Crawl spaces are an alternate foundation approach to basements for homes in

southern Missouri . Crawl spaces may be vented or unvented . If vented, the floor
above a crawl space should be insulated . Unvented crawl spaces, a common practice
in Missouri, are basically shallow, unheated basements . While some builders do
insulate unvented crawl spaces, the majority of unvented crawl spaces are not
insulated . MEC 92 requires R-10 crawl space wall insulation to a depth of 2 feet for
southern Missouri locations and R-15 insulation to a depth of 2 feet for crawl spaces
in northern Missouri locations . As is the case for basements, ASHRAE 90 .2 echoes
the MEC 92 requirement . To achieve these insulation levels, 2 inches (R-10) or 3
inches (R-15) of rigid foam insulation may be applied to either the exterior or the
interior of the crawl space wall . Relative to insulation recommendations found in the
Handbook, MEC 92 and ASHRAE 90.2 recommendation are considerably more
aggressive . The Handbook recommends R-5 to R-10 exterior insulation to a depth of
2 feet for unvented crawl spaces in Missouri locations, depending on fuel costs . If the
crawl space wall is insulated on the interior, the Handbook recommends only R-5 to
a depth of 2 feet for all Missouri locations .

Slabs
Slab-on-grade construction is not common practice for single family housing

in Missouri, although it may be occasionally used by builders in extreme southern and
southwestern Missouri . Slab-on-grade is, however, the predominant foundation type
for most of Missouri's multi-family construction . In new multi-family buildings in
Missouri, slabs are not typically insulated . For all Missouri locations, MEC 92 would
require the perimeter of slabs be insulated with 1 inch of rigid foam insulation (R-5)
to a depth of 24 inches from the top of the slab or 24" under the slab from the
perimeter . ASHRAE 90.2 and the Federal voluntary standard also recommend R-5
with similar installation details . In contrast to basements and crawl spaces, where
MEC 92, ASHRAE 90.2, and DOE voluntary requirements were more aggressive than
recommendations found in the Builder's Foundation Handbook, the values for
recommended slab insulation in the Handbook suggest values higher than MEC 92,
ASHRAE 90 .2, and DOE values may be merited (up to R-10 to a depth of 4 feet
depending on fuel costs) .

Wall Insulation - Wood framing is the predominant wall construction method
in Missouri housing, both single family and multi-family . Insulation is typically

3 .Life Cycle Energy Cost Analyses to Determine Preferred Building Options : A Residential Building Optimization
Study for Kansas City Area Home Builders" . For the Kansas City Power & Light Company and the Kansas City
Home Builders Association . Hannifan & King. May, 1986 .
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provided by simply placing insulating batts in the framing cavities . As a majority of
housing is built with 2x4 framing, 3-1/2 inch insulating batts (high density R-13 batts
for single family and regular density R-1 1 batts for multi-family) are the prevailing
common practices . MEC 92, as noted earlier, does not specifically require wall
insulation levels per se, as it sets a requirement for the entire wall assembly, including
windows and doors. Assuming typical values for wall, window and door area in
single family and multi-family houses, the MEC 92-equivalent requirements for wall
insulation are approximately R-15 and R-19 for single family housing in southern and
northern Missouri locations, respectively, and R-11 for multi-family housing in all
Missouri locations . By sharp contrast, ASHRAE 90 .2 and the DOE voluntary standard
recommend wall insulations levels of R-19 or higher for all Missouri housing, both
single family and multi-family . Achieving insulation levels in the R-19 range are
achievable through the use of a foam sheathing material applied to the exterior of an
insulated 2x4 wood frame or by using 2x6 construction . To achieve insulation levels
to the R-24 to R-26 range, sheathed 2x6 construction is typically required .

Ceiling Insulation - Flat ceilings with attics is the predominant roof/ceiling
configuration in Missouri housing . Common practice is to insulate ceilings with about
9-10 inches of blown-in, loose fill or batt insulation . For southern Missouri locations,
common practice is approximately equivalent to the MEC 92 requirement, while MEC
92 would require an improvement to the R-38 level for northern Missouri .
Surprisingly, ASHRAE 90.2 and the DOE voluntary standard do not recommend
insulation levels higher than R-30 . In certain cases, the DOE voluntary standard
recommends only R-19 for southern Missouri locations . Additional ceiling insulation
above R-19 to R-30 is relatively easily achieved, although there is diminishing
economic return above the R-45 level .

Air Tightness - Many studies over the past fifteen years have demonstrated the
importance of measures that restrict, to an appropriate level, uncontrolled air
movement through housing . With the exception of minimum ratings for air leakage
via windows and doors, the tightness of housing is not a provision of MEC 92 nor of
the alternate residential standards . MEC 92 sets minimum levels of tightness for all
window types at 0 .34 cubic feet per minute per lineal foot (cfm/ft .) of operable sash
crack. ASHRAE 90 .2 sets its minimum levels of tightness at 0 .34 cfm/ft. for wood
windows and 0 .37 cfm/ft. for aluminum and PVC windows . High efficiency windows
on the market today are rated as low as the 0.05 to 0.15 cfm/ft. range . MEC 92 and
ASHRAE 90 .2 would both require residential doors not to exceed a rating of 0 .5 cfm
per square foot (cfm/ft2 ) of door area . High efficiency doors on the market are rated
as low as 0.15 to 0 .30 cfm/ft2 .

Windows - Windows are one area of the residential envelope where recent
technical innovations have led to significant energy performance improvement .
Windows are inherently a major source of conductive heat loss or gain in housing .
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The current practice in Missouri for both single family and multi family is the use of
dual glazed windows with aluminum frame (w/o thermal break) that have an insulating
value of about R-1 .5 for the entire "unit" (glass and frame) . In Missouri, single glazed
aluminum windows with accompanying storm window is also common . Wood
windows are not considered common in low to medium priced housing ; in more
expensive housing, wood windows are more common . MEC 92 does not specifically
set a requirement for window conductive efficiencies, as they are embedded in the
requirement for the overall wall system . ASHRAE 90.2 requires unit insulating values
(for glass and frame) of R-1 .2 to 2.8 . DOE voluntary standards, depending upon
economic assumptions, indicate that R-3 to R-4 "center-of-glass" values may be
merited. Such thermal performance gains in "center-of-glass" R-values are due to use
of thin, "low-e" films (applied directly to glass or suspended in the glazing system)
that inhibit radiative heat transfer through the window and the use of low
conductance gases (such as argon) in lieu of air . Innovative plastic, wood, and metal
frames are also emerging that, when combined with high performance glazings,
enhance the unit (glass and frame) R-value of windows .

To date, there is a not a consensus, national system for rating the efficiency
of windows . The National Fenestration Rating Council (NFRC) has developed a U-
value labeling and certification system for windows, NFRC 100-91 . It is undergoing
review by DOE to determine if it is consistent with the objectives as set forth in
Section 121 of EPAct . NFRC 100-91 has been adopted by several states into their
building efficiency codes . If DOE does not approve NFRC 100-91 as a reasonable
national standard, DOE and the Federal Trade Commission will administer a program
within two years .

Heating and Cooling - Although MEC 92 and other alternate residential
standards set minimum efficiency levels for residential heating and cooling equipment,
they by default adopt the minimum efficiency levels set forth by NAECA .

Gas Furnaces
Per NAECA, all residential gas furnaces (< 225,000 Btu per hour capacity)

manufactured after January, 1992, shall have an annual efficiency of 78%, or 78
AFUE (Annual Fuel Utilization Efficiency) . Although many gas furnaces in the range
of 65 to 78 AFUE have been installed in Missouri in recent years, the new NAECA
minimum now is synonymous with current practice. As written, MEC 92 does not use
the now conventional AFUE rating, but instead requires that residential gas furnaces
have a steady state efficiency of 74%, which has now been significantly superseded
by the NAECA requirement . ASHRAE 90.2 and the DOE voluntary standard
recommendations generally match NAECA's 78 AFUE level . Gas furnaces with AFUE
ratings of 78 to 95+ are available from several manufacturers which use a
combination of electronic ignition, automatic vent dampers, and variable speed
operation . AFUE values for hundreds of gas-fired furnaces may be found in the GAMA
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Consumer Directory of Certified Energy Efficiency Ratings for Residential Heating and
Water Heating Equipment .

Air Conditioning
NAECA provisions require that residential, split-system air conditioners (< 5-1/2

tons) manufactured after January, 1992, shall achieve an annual efficiency of 10.0
SEER (Seasonal Energy Efficiency Ratio) . Prior to NAECA minimums, 7 to 9 SEER air
conditioners were common in new Missouri housing . The new NAECA requirements
now elevates the current practice for air conditioner selection by most homebuilders
and homebuyers. As written, MEC 92 does not use the now conventional SEER
rating, but instead requires that residential air conditioners have a steady state
efficiency of 2.28 COP (coefficient of performance) at 95°F outdoor air temperature .
ASHRAE 90.2 and the DOE voluntary standard also echo the NAECA requirement of
10.0 SEER . Electric air conditioners with SEER ratings of 10 to 16+ are available
from many manufacturers which use improved heat exchangers and variable speed
operation . SEER values for hundreds of residential air conditioners may be found in
the ARl Directory of Certified Unitary Air Conditioners and Unitary Air Source Heat
Pumps .

Electric Heat Pumps
NAECA provisions require that residential, split-system electric heat pumps (<

5-1/2 tons cooling) manufactured after January, 1992, shall have an annual heating
efficiency of 6.8 HSPF (Heating Seasonal Performance Factor) and the same annual
cooling efficiency (SEER) requirement as described above for air conditioners . Prior
to NAECA minimums, 5 .5 to 6 .5 HSPF electric heat pumps were not uncommon in
new Missouri housing . The new NAECA requirements now elevates the floor of
electric heat pump efficiency . As written, MEC 92 does not use the conventional
HSPF/SEER rating, but instead requires that residential heat pumps have a steady
state efficiency in the heating mode of 2 .7 COP and 1 .8 COP at 47°F and 17°F
outdoor temperatures, respectively . MEC 92 cooling efficiency requirements for
electric heat pumps are the same as those described for air conditioners . ASHRAE
90.2 and the DOE voluntary standard . Electric heat pumps with HSPF ratings of 6 .8
to 10+ are currently available . Electric heat pump SEER ratings are consistent with
the efficiencies available for air conditioners . HSPF and SEER values for hundreds of
residential electric heat pumps may be found in the ARI Directory of Certified Unitary
Air Conditioners and Unitary Air Source Heat Pumps .

Storage Water Heating - New residences in Missouri almost exclusively use
storage water heaters as the means to provide hot water, with most operating on
natural gas and electricity . NAECA standards cover gas-fired storage water heaters
of 75,000 Btuh capacity or less, and electric units of 12 kW or less. Energy
performance of these units is described by their energy factor (or EF) . An EF is an
annual efficiency value defined in the DOE test procedure described in Title 10, CFR,
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Chapter II, Part 430, Subpart B, Appendix E. NAECA requires that gas-fired and
electric units achieve a minimum EF of 0 .52 and 0.86, respectively. Section 504 of
MEC 92 addresses water heating efficiency, but in a manner that is not consistent
with the now more common EF rating . MEC 92 requires that gas-fired units have a
"recovery efficiency" not less than 75% and a maximum standby loss based on tank

volume . For electric units, MEC 92 also bases its efficiency requirement on tank
standby loss, not to exceed 4 .0 watt/ft2 of tank surface or 43 watts, whichever is

greater . The NAECA required minimum EF ratings and the MEC 92 required values
approximately yield similar energy performance, but the MEC 92 rating format is
cumbersome and the data to determine compliance not readily available . By contrast,
EF values for hundreds of gas-fired and electric storage water heaters may be found
in the GAMA Consumer Directory of Certified Energy Efficiency Ratings for Residential
Heating and Water Heating Equipment .

By comparison to the NAECA minimum values, the best available storage water
heaters on the market today (as found in the GAMA Directory) have EF ratings of
0 .72 for gas units and 0 .97 for electric units. Actual energy performance of an
installed water heating system is affected by the location in which the tank is placed,
the schedule and amount of hot water used, the length of pipe through which hot
water must travel to the point of end use and thermal losses associated with service
water piping on top of the tank .

Appliances - Household appliances are not directly addressed as part of MEC
92, nor any of the alternate residential standards . However, efforts designed to
improve the efficiency of building envelopes and space conditioning and water heating
equipment will likely result in appliances such as refrigerators, clothes washers and
dryers, and dish washers accounting for a larger portion of total household energy
use in the future. To ensure that appliance efficiencies keep pace with cost effective
and available technological features, NAECA provisions will periodically raise the
minimum efficiency of household appliances that may be manufactured and sold .
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Technology and Standards in Perspective

Residential : Single Family Building Envelope

Beat Available
Technology

Range

R-10 (5)

R-10

A-1004)

R-38-55 (2)

R-35-42 (3)

R-19-38

R-19-38

R-48 (1)

0.OS-.15 (4)

R-11-14

0.15-0.30

Rating
Method

Federal Base MEC 92 Alternate
Standard
Options

Current ASHRAE Federal Federal Federal
Building Component/ Practice In EPAcI 92 90 .2 6% 8% 10%
Equipment Type Standad Unit Minimum Missouri Required 1211 122) 122) 122)

Foundation
R-7 .5.10 R-7 .5-15

Basement NA R Value NA RA (91101 (27) R-10 (17) R-10 (17) R-5 (17)
R-10-15

Crawl Space (Exterior Wall) (8) NA R-Value NA RA (12,13) R-10-15 NA NA NA

Slab-on-Grade (Unheated) NA NA R-0 R-5 (11) R-5 (28) R-5 (18) R-5 (18) R-5 (18)

Exterior NA R-Value NA R-13 R-15-19 (d) R-19 (25) R-26 R-23 R-13

Calling

Flat w/ Attic NA R-Value NA R-30 R-30-38 R-30 (23) R-30 R-30 R-30

Cathedral NA R-Value NA R-19 115) R-30-38 R-33 124) R-30 R-30 R-30

Floors

	

, . . ,
R-13-19

Ova, Unconditioned Space NA R-Value NA R-19 R-19 (16) (261 NA NA NA

To Exterior NA R Value NA R-19 R-30-38 (6) R-30 R-30 R-30 R-30

Windows
R-1 .2-2 .8

Conduction NFRC (32) R-Value NA R-1 .85 (7) NA (33) (30) R-4 (19) R-3 (20) R-3 (20)
ANSI-NW WDA

I .S . 2-87
C M/
Ft. NA NA 0.34 (31) NA NA NA

R-2.5-5 .0
Conduction NA fl-Value NA R-2 NA(d) (29) NA NA NA

Air Leakage NA
CFM/
Sq-Ft- ,

	

NA NA 0.5 0 .5 NA NA NA



For Base . MEC 82, and the 'enhanced standard options' the mom and less stringent requirements are applicable to northern end southern locations In Missouri, respectively .

a MEC 92 requires a blended U-value tinsulated walls, window ., and doors) of R-6 .9-7.7. Values represent the insulated wall portion only based on 12% glazing 1014 Alum . w/o Tot .

1 . Center of glass values of R-4-e from ACEEE 1992 Summer Study: Improving Thermal Performance of U.S . Residential Window Stock .

2 . Insulation levels in attics am typically limited by cost-effectiveness, rot physical constraints . R-66 for Missouri represents the upper bound .

3 . Cathedral callings with 2x12 rafters and a foam underisyment represent the high end of cathedral insulation .

4 . ACEEE 1992 Summer Study: Improving Thermal Perfonnence of U .S. Residential Window Stock .

6 . Exterior basement insulation beyond R-10 has diminishing thermal benefit .

6 . MEC 92 requires floor, over outside sir to haw the same insulation levels as callings .

7 . Value represents the "unit" R-value, which accounts for glass and window frame and is equivalent to double glazed aluminum window w/o thermal break .

8 . Crawl spaces may be vented or Unwanted ; unvented crawl spaces an typically Insulated vertically at the perimeter wall %Bciiden Foundation Handbook . 1990)

9. Values represents the R-value of exterior foam Insulation required to meet MEC 92 octal basement wall U-value ; Insulation must extend to bottom of basement wall .

10. Builders Foundation Handbook recommends R-10 (e ft.) for heated basements ; far unheated basements, Handbook only recommends R-614 ft .) at high Meting energy costs .

11 . Actual range is R-4.6 from MEC 92 ; R-S represents nominal R-value of I Inch foam . Insulation must extend down 24' from top of slab or 24' under slab from perimeter .

12 . Values represent the R-value of insulation required to meet MEC 92 total crawl space wall U-value; Insulation mud extend 24' below exterior grade .

13. Builders Foundation Handbook recommends no more than R-I0 exterior vertical Insulation, or no more then R-6 Interior vertical Insulation for an unvented crawl space .

14. Builders Foundation Handbook suggests that A-10 placed Vertically to a depth of 48' Is Justifiable In Missouri housing with 'high' energy costs

16. 2x8 rafters with R-19 fiberglass .

16. MEC 92 requires a total floor assembly R-20 ; RIO insulation w/ carpet end floor deck will *Ohio" this level .

17. Insulation to depth of 48 Inches .

10 . Insulation to depth of 24 Inches .

19 . Triple glass w/ low-e . R-value I. center of glees .

20 . Double glass w/ low-e. R-value Is center of glass .

21 . ASHRAE 90 .2P values ased on prescriptive path . Ductwork is considered to be inside conditioned space .

22 . Per DOE's APES 1 .2 standards generator for single family; % represents mortgage Me (assumptions. 30 year loan. Inflation 3 .6% below mortgage rap . 20% Income tax rate).

23. R.value of R-28 actually required for entire assembly (framing, insulation, ceiling, and air films) .

24 . R-valor of R-30 actually required for entire assembly (Morning, Insulation . calling, shingles, felt paper, roof deck, air fllmsl .

26 . A-value of A-16 actually required for opaque frame walls and band joists, excluding windows and doom .

26. R-values of R-14-21 actually required for wood framed Room over uncondIloned spaces such as mewl spaces, basements . enclosed garages. Carpet end floor deck assist.

27 . R.velue for Mauletton only : insulation k full height of wall .

28. Insulation to depth of 24' .

29. Low R-value Is for wood doom ; high and is for non-wood doom .

30. ASHRAE 90.2P requires R-1 .2.2.8 for entire window assembly (glass and frontal, depending on location of ductwork .

31 . Value for wood windows; far aluminum end PVC windows, air leakage a hall not exceed 0 .37 cfm/loot.

32 . EPAct requires a national window rating program operated by National Fenestration Rating Council; DOE may develop test procedures If voluntary program is unsuccessful .

33 . MEC 92 does not specifically require window efficiency (included In requirement for wall assemblies) ; Double glazing. needed to meet well R •values in this table.
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