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BEFORE THE STATE CORPORATION COMMISSION
OF THE STATE OF KANSAS

In the Matter of a General Investigation )
Into Incentives for Fuel Switching ) Docket No. 09-GIMX-160-GIV

THE JOINT RECOMMENDATIONS AND COMMENTS OF
KANSAS GAS SERVICE, a division of ONEOK, INC.,
AND ATMOS ENERGY

COMES NOW, Kansas Gas Service, a division of ONEOK, Inc. (Kansas Gas Service),
and Atmos Energy (Atmos), collectively referred to as the “Kansas Gas Utilities,” and provide
the following recommendations and comments in response to the Commission’s investigation of
fuel switching and providing incentives to induce energy consumption in a way that promotes
energy efficiency and reduces green house gases and other emissions. In support of the
following recommendations and comments, it is stated:

I. INTRODUCTION

1. The Commission opened two dockets (08-GIMX-441-GIV and 08-GIMX-442-GIV,
respectively identified as Docket 441 and Docket 442,) to investigate energy efficiency as a
resource for meeting the future energy needs of the state. The Commission cited the cost of
providing future generation and transmission capacity and the environmental concerns related to
CO; as a basis for developing a policy framework to review and evaluate energy efficiency
programs on a “uniform and consistent basis.” In keeping with the Commission’s role to assure
“efficient and sufficient” service at just and reasonable rates, the Commission encouraged the
implementation of energy efficiency programs and referenced a legislative directive to develop a
comprehensive energy conservation plan. Although the Commission had not identified fuel-
switching as a potential issue in the earlier phases of its investigation, the Commission did
determine it was necessary to expand its investigation to address fuel-switching issues raised in

Docket 442.



2. Consistent with the Commission’s decision to open a fuel-switching docket, the
Commission Staff filed a motion on August 8, 2008 to open an investigation of the issues raised
in Docket 442 regarding the use of alternative fuels to fulfill the objectives of promoting energy
efficiency and conservation and reducing emissions from pollution sources. The Commission
officially opened a fuel-switching docket on September 29, 2008, and determined to divide its
investigation into two phases. In Phase 1, the parties are to provide recommendations and
comments on the Commission’s authority to limit fuel-switching initiatives, policies to consider
in implementing fuel-switching measures and the practice of providing incentives and
promotions to encourage fuel-switching. On concluding the Commission has authority to
address fuel-switching as an energy efficiency measure, the Commission will open Phase 2 of
the proceedings and determine its policy, rules and regulatory framework for addressing fuel-
switching issues. As part of Phase 1, the Commission additionally set forth a number of
additional questions it desired the parties to address.

3. The Kansas Gas Utilities take this opportunity to address the questions raised by the
Commission in explaining why fuel-switching from electricity to natural gas is energy efficient
and will reduce carbon emissions and other pollution and is very much consistent with the goals
the Commission set out in its policy statements in Docket 442. Because fuel-switching is a
component of energy efficiency and the Commission has indicated its authority to implement
energy efficiency and conservation programs in addition to setting forth a comprehensive
statewide conservation plan, the Commission under the parameters established would have the
authority to address fuel-switching and to develop policies and practices associated with fuel-
switching that would further its objectives to establish efficient and sufficient service at just and
reasonable rates, monitor the construction of additional generation and transmission facilities and

limit carbon emissions and other pollutants. In conjunction with the Commission’s stated



authority over energy efficiency, the Kansas Gas Utilities will demonstrate in these comments

the following principles:

A. Under definitions of energy efficiency from the National Action Plan for Energy
Efficiency (“NAPEE”) and the Commission’s prior orders, fuel switching from
electric to natural gas appliances at the end use level is energy efficient and
reduces environmental emissions. Furthermore, fuel switching programs from
electricity to natural gas appliances are among the most cost effective energy
efficiency programs and can provide more energy efficiency benefits than single
fuel incentive programs.

B. Fuel switching programs from electricity to natural gas appliances at the end use
level can result in reduced rates for both electric and gas customers.

C. DSM programs that focus on only one fuel are not necessarily fuel neutral

II. THE COoMMISSION DOES HAVE JURISDICTION TO CONSIDER ISSUES
RELATED TO FUEL SWITCHING PROGRAMS, INCENTIVES, RULEMAKING,
PoLICY AND REGULATIONS BECAUSE FUEL SWITCHING QUALIFIES AS
ENERGY EFFICIENCY

4. The Commission has previously interpreted its general statutory authority to give it
the power to (1) provide incentives to promote energy efficiency and conservation of energy; (2)
consider and apply methodologies for approving energy efficiency programs; and (3) develop
policy for key elements of a comprehensive energy efficiency/conservation program. Docket No.
07-GIMX-247-GlV, Order issued October 10, 2007, pages 6-7. Because fuel switching qualifies
as energy efficiency, the Commission’s analysis would support the conclusion that it has the
power to consider issues related to fuel substitution programs, incentives, rules, policy and
regulations pursuant to that same general statutory authority it has identified for implementing
energy efficiency and conservation programs. This section of the Comments will summarize the
general statutory authority the Commission has previously cited as the basis for developing a
comprehensive energy efficiency policy. It then will highlight the substantive discussion to

follow concerning why fuel switching qualifies as energy efficiency, and why substituting
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natural gas for direct site applications is an effective way to promote the goals articulated by the
Commission in Docket 442.

5. The Commission has relied on its general authority as a basis to consider issues
related to fuel switching programs, incentives, rules, policy and regulations. K.S.A. 66-101 and
66-1,200 state that the Commission has "full power, authority and jurisdiction to supervise and
control" electric and natural gas public utilities. Those statutes also state the Commission may
"to do all things necessary and convenient for the exercise of such power, authority and
jurisdiction." K.S.A. 66-101g and 66-1,207 provides a rule of construction and states the "grants
of power, authority and jurisdiction...made to the commission shall be liberally construed.”
Those statutes also have been interpreted to grant and confer upon the Commission "all
incidental powers necessary to carry into effect” the provisions of the Kansas Public Utility Act.
In reference to these enabling statutes, the Kansas Supreme Court has recognized the
Commission’s authority to supervise and control public utilities and to do all things necessary
and convenient for the exercise of such authority and has noted the liberal construction to be
given to the statutory provisions granting authority, power and jurisdiction to the Commission.
Kansas Gas & Electric Co. v. State Corporation Commission, 239 Kan. 483, 491, 720 P.2d 1063
(1986).

6. Energy efficiency, as defined by the National Action Plan for Energy Efficiency,
means "using less energy to provide the same or improved level of service to the energy
consumer in an economically efficient way." National Action Plan for Energy Efficiency, July
2006, ES-12. It also means "using less energy at any time, including at times of peak demand
through demand response and peak saving efforts." Id. Relying on these definitions, it can be
demonstrated that fuel switching programs are cost effective and result in less energy use and

provide the same level of service to customers than programs only designed to focus the



efficiency of electric applications. By making fuel switching a component of the Commission’s
comprehensive energy efficiency policy, it can provide a major opportunity for energy savings,
energy cost savings, carbon reduction and a host of other societal benefits.

7. As more fully explained below, programs supporting the conversion of electric end
uses to natural gas provide significant improvements in energy efficiency and should be included
as part of the Commission's comprehensive energy efficiency policy. The advantage of natural
gas-based homes was explained by the American Gas Association in this way:

This energy efficiency advantage of natural gas-based homes stems

from the fact that only about ten percent (10%) of the gas energy

produced is used or lost from the point of production to the

residence. In contrast, approximately seventy-three percent (73%)

of the fossil fuel energy produced to satisfy the electricity needs of

the consumers is used or lost in the process of energy production,

conversion, transmission and distribution.
American Gas Association, Energy Efficiency, Economic and Environmental Comparison of
Natural Gas, Electric and Oil Services in Residences, May 26, 1999.

8. In addition, converting electric end uses to natural gas can provide significant

emissions reductions. According to the Gas Technology Institute:
Optimizing how the U.S. uses energy has the potential to reduce
carbon dioxide (CO,) emissions by 375-565 million metric
tons/year. This strategy would bring the net CO, levels from
natural gas end-use and the natural gas industry to 15% lower than
the 1990 levels, well beyond the Kyoto Accord goals (5% lower
than 1990 levels).
Gas Technology Institute, 4 Lower-Cost Option for Substantial Carbon Dioxided Emission
Reductions in the U.S., January 2008, page 1.
9. Fuel switching programs can reduce rates for both electric and natural gas customers,

something that single fuel incentive programs are unlikely to do. This is realized when load

reductions on the electric system from natural gas applications result in the avoided marginal



cost of new generation capacity that is more expensive than the average embedded costs of the
existing electric utility operation.

10. As further proof that fuel switching programs are energy efficient and deserve the
Commission’s support, other state commissions have moved ahead and included fuel switching
programs as part of their comprehensive energy efficiency policy.

11. The failure of the Commission to find that it has jurisdiction to include fuel
switching programs as part of the Commission's comprehensive energy efficiency policy, will
likely result in less energy efficiency. Inclusion of fuel switching programs in a comprehensive
energy efficiency policy will allow an analysis of whether a natural gas appliance will use less
energy than a comparable electric appliance to provide the same level of end use service. Energy
efficiency programs, even those that claim they are "fuel-neutral," such as the Energy Star®
programs being proposed by Kansas City Power & Light Company, will likely have
fuel-selection consequences. Those consequences are described in more detail below. In a
nutshell, the failure of the Commission to find that it has jurisdiction to include fuel switching
programs, incentives, rules, policy, or regulations as part of its comprehensive energy policy will
cause the following problems:

(a) Incentives that are provided by electric utilities to entities that do

not have natural gas service currently or potentially available to them for the

purpose of encouraging the installation of "efficient heating and cooling

appliances” have the great potential to increase electricity at the expense of
natural gas and to increase overall energy usage; and
(b) Any natural gas to electricity fuel switching that occurs, as a result

of DSM incentive payments is likely to result in the increased consumption of

electricity, in direct conflict with current Commission energy efficiency policy

objectives.

12. Clearly, as part of the discussion over of the Commission’s authority is its ability to

impact energy consumption through the determination of just and reasonable rates. The



Commission should consider the implications of jurisdictional utility existing rate structures in
light of its desire to promote energy efficiency and conservation. As an example, reference may
be made to the Kansas City Power and Light Residential Tariff. Kansas City Power and Light
Schedule of Rates, Schedule 11, Sheet Z and 3 attached as Exhibit “A”. A cursory review of the
tariff leads to the conclusion that KCPL’s existing rate design promotes more electric use and is
load building. 11 a residentiai customer employs eiectric water heating (one meter), he or she
enjoys a 36% reduction in base rates for all consumption up to 1000 kWh per month during the
winter. Similar discounts are available for electric space heating with a heat pump and give rise
to reductions of 35% for the initial block of the winter heat pump rate and a 51% reduction in the
second block as compared to the standard winter residential use rate.  With the continued
approval of this discouiited rate, customers will be induced to switch to electric appliances under
promotion or discounted rates. Moreover, if the load building characteristics of the tariff are not
addressed, customers who are induced to switcin will consume more electricity in contravention
of the goals and policies of the comprchensive energy efficiency plan being considered by the
Commission.  Apart from the formal adoption of a comprehensive energy efficiency plan, the
Commisston certainly has jurisdiction to examine utility rate structures to limit or prohibit rates
and utility practices that promote inctficient energy consumption ard increased pollution levels.
12.  The Commission will have various options open to it in advancing its energy
efficiency policy objectives. With respect to load building activities and the substitution of
electrical appliances for those buriing natural gas, several recommendations are provided. For
example, the Comiission can require tnat any program that influences the fuel selection decision
include a requirement on the utility to report, on a real-time basis, to the Commission and the
public, those situatiors in whicin a fuel switch has taken place. The Commission can also

examine the appropriateness of the payment of incentives to promote electric heat pumps. It can



also require that programs be evaluated using the cost effectiveness tests that are developed and
explained in the California Standard Practice Manual, which consider source-to-site energy
efficiency and including the impact on alternate fuel suppliers.

13. For all of the reasons set forth above, the Kansas Gas Utilities request that the
Commission find it has jurisdiction under its general statutory powers to consider fuel switching
issues as part of its continuing efforts to develop a comprehensive energy efficiency policy.
Once the Commission finds it has jurisdiction to promote energy efficiency through fuel-
switching, the Commission will then advance these proceedings into Phase 2. The Kansas Gas
Utilities encourage the Commission to consider the attached PowerPoint presentation provided
by Paul Raab before the Oklahoma Corporation Commission and to arrange a workshop or
collaborative as soon as possible to permit a similar presentation to this Commission in
furtherance of the Commission’s goal of setting policies, rules and regulations and practices as
part of the on-going proceedings in this docket. Energy Efficiency Benefits of Natural Gas
Programs, attached as Exhibit “B.”

I. FUEL SWITCHING PROGRAMS FROM ELECTRICITY TO
NATURAL GAS ARE AMONG THE MOST EFFECTIVE ENERGY
EFFICIENCY PROGRAMS AND CAN PROVIDE MORE ENERGY
EFFICIENCY BENEFITS THAN SINGLE FUEL INCENTIVE
PROGRAMS.

14. In evaluating the type of programs and practices the Commission may adopt as part
of its energy plan, the threshold question is whether fuel switching promotes energy efficiency.

The National Action Plan for Energy Efficiency defines energy efficiency as follows:

Energy efficiency refers to using less energy to provide the same or improved level of
service to the energy consumer in an economically efficient way. The term energy
efficiency as used here includes using less energy at any time, including at times of peak
demand through demand response and peak shaving efforts.'
Thus, if fuel switching can be shown to be cost-effective, result in less energy use and provide
the same level of service to customers, it easily qualifies as “energy efficiency” based on the
National Action Plan definition. Although cost-effectiveness needs to be evaluated on a case-by-

case basis, it is clear that the same level of service is provided to customers regardless of the

energy source of the appliance used to provide the service. Consequently, the pertinent question

! National Action Plan for Energy Efficiency, July 2006, ES-12.
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in fuel switching cases is whether the natural gas appliance uses less energy than a comparable
electric appliance to provide the same level of end use service.

15. Based on an analysis of source-to-site energy, it can be easily shown that the energy
savings associated with even the most effective electric conservation programs will pale in
comparison to the effectiveness of an electric to natural gas fuel switching program for many
types of equipment. Some actual service territory numbers make this clear. Nationally, the
United States Department of Energy (DOE) estimates that the average family of four uses 4,770
kWh of electricity per year for water heating.* The average family uses 320 therms of natural
gas per year for water heating’ Using a source-to-site methodology and some standard
engineering relationships, it can be determined that the average electric water heater uses about
58 MMBtu of source energy to supply the domestic hot water needs of a typical residence for a
year. In contrast, the average natural gas water heater uses about 35 MMBtu of source energy to
supply the domestic hot water needs of a typical residence for a year. This means that an electric
efficiency program would need to reduce water heating electricity usage by almost 40% in order
to achieve the same level of energy reduction as could be achieved by a simple program that
would assist customers to replace their electric water heating with a similar natural gas
appliance. It is doubtful that a program to reduce electricity consumption by this magnitude
could be developed without resorting to fuel switching, simply because there are no electric
devices that improve efficiency this much.

16. Using the same assumptions, and emissions values from the United States
Environmental Protection Agency (EPA) 2006 Emissions & Generation Resource Integrated

Database for 2006 (eGRID2006), it can be shown that electric water heating is significantly more

? United States Department of Energy, 2007 Buildings Energy Data Book, Table 7.2.1.
> Ibid, Table 7.2.2.



detrimental environmentally than natural gas water heating. A single electric water heater
produces 4,047 more pounds of CO, than its natural gas counterpart and 6.22 more pounds of
NOx every year. It is simply not possible to install an electric water heater that is efficient
enough to reduce consumption to levels that will achieve the same environmental benefits of
natural gas.

The calculations described above are summarized in the following table:

COMPARISON OF ELECTRICITY VERSUS NATURAL GAS ENERGY EFFICIENCY AND
POLLUTION BENEFITS

Natural Gas
Electric Water  Natural Gas Water Heating
Heater Water Heating Advantage

Average Annual Site Usage (kWh/therms) 4,770 (3) 320 (3) -
Source Energy Used (Btu) 57,730,532 34,972,678 22,757,854
CO2 Emissions (Ibs) 8,923 4,875 4,047
NOX Emissions (Ibs) 19.05 12.83 6.22
CO2 Emissions (Ibs/MWh; Ibs/therm) (1) 1870.58 16.235

NOX Emissions (Ibs/MWh; Ibs/therm) (1) 3.994 0.0401

Source-to-Site Efficiency (2) 28.20% 91.50%

Btus per kWh 3,413

Btus per therm 100,000

Notes:

(1) Source: EPA
(2) Source: AGA
(3) Source: DOE

“United States Environmental Protection Agency: The Emissions & Generation Resource Integrated Database for
2006 (eGRID2006), April 2007.
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IV. FUEL-SWITCHING PROGRAMS CAN ALSO REDUCE RATES
FOR BOTH ELECTRIC AND NATURAL GAS CUSTOMERS.

17. One of the difficulties facing regulators when they are asked to approve
energy efficiency programs is that there are short-term rate impacts associated with many
programs that conserve energy, as measured by the Rate Impact Measure (RIM) test of the
California Standard Practice Manual (SPM).” This problem is particularly acute in areas where
energy efficiency programs are being implemented in response to high electricity prices
occasioned by failed deregulation attempts or the impending need for new electric generating

capacity.

The RIM test measures potential rate increases by comparing the cost of implementing a
DSM program to the difference between the average energy cost and the marginal energy cost.
Using the terms defined in the SPM, the test determines whether:
UAC >RL + PRC + INC

where:

UAC equals the life cycle avoided costs over the life of the DSM measure

RL equals the life cycle revenue losses over the life of the DSM measure
PRC equals the life cycle program costs over the life of the DSM measure
INC equals the life cycle incentive costs over the life of the DSM measure.

18. In simple terms, the test measures whether the avoided cost savings are of a
sufficient magnitude to compensate customers for utility revenue losses, program costs and
incentive costs over the life of the DSM measure. If the avoided costs are great enough, then
rates will decline over the life of the DSM measure. If the avoided costs are not great enough,

then rates will increase over the life of the DSM measure.

5 California Standard Practice Manual: Economic Analysis of Demand Side Programs and Projects, October 2001.
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19. In the case of electric DSM programs, a program can pass the RIM test because the
marginal cost of electricity generation (reflected in the UAC term) is higher than the average cost
of electricity generation (reflected in the RL term). Thus, the real key to passing the RIM test is
whether the difference in these values is greater than program and incentive costs. Efficient

program design can ensure this outcome.

20. In the case of natural gas utilities, it is rarely the case that the marginal cost of
delivered natural gas is higher than the average embedded cost. The likely upward pressure on
rates explains why there are relatively few natural gas DSM programs in existence today.
However, the fact that the marginal/embedded cost relationship for a natural gas utility is exactly
opposite the marginal/embedded cost relationship for an electric utility provides another
compelling argument for electric to natural gas fuel switching programs: such programs can
actually result in lower rates for both electric and natural gas utility customers. This can again be

demonstrated by application of the RIM test of the California Standard Practice Manual.

21. The same terms as above apply to the electric utility in an electric to natural gas fuel
switching program. The following equation is applied to determine the impact on the natural gas

(alternate fuel) utility:

UACa>RLa
where:
UACa equals the life cycle natural gas avoided costs over the life of the DSM measure

RLa equals the life cycle natural gas revenue losses over the life of the DSM measure.

Of course, since load is increasing on the natural gas system, both UACa and RLa are less than
zero. Therefore, the test determines whether the marginal cost of providing the additional natural

gas is less than the revenues received from delivery of the additional natural gas, the
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multiplication by negative 1 reverses the inequality, and the above relationship is ensured

because the marginal cost of delivered natural gas is less than the average embedded cost.

V. DSM PROGRAMS THAT FOCUS ON ONLY ONE FUEL
ARE NOT NECESSARILY FUEL NEUTRAL.

22. There is an implicit assumption among regulators and legislators that, if a DSM
program is designed to focus on only one fuel, then there will be no fuel-selection consequences.
The Kansas Gas Utilities disagree and would submit that there can be no revenue-neutral DSM
programs in cases of fuel competition at the end-use level. Specifically, the Kansas Gas Utilities
submit that, whether intentional or not, the payment of an incentive to promote more fuel
efficiency by an end use will have an economic impact on the usage of a fuel competing for that
end use. Incentives that are provided by electric utilities to entities that are currently served by
natural gas for the purpose of encouraging the installation of efficient heating and cooling
appliances have the great potential to increase electricity at the expense of natural gas and to
increase overall energy usage. In other words, they are marketing programs that will increase
electricity use to the detriment of citizens, funded by those same citizens. This means that
concerns related to the need to maintain fuel neutrality should not prevent the Commission from
approving fuel-switching programs because no DSM program that addresses an appliance with
multiple fuel choices is ever fuel neutral. This concept can best be demonstrated by reliance on
simple economic theory.

23. When consumers consider the type of appliance to purchase, the economic theory of
the consumer suggests that they are really purchasing the services that any particular appliance
provides (warmth, cooling, toasted bread, etc.) and they combine inputs (appliances, fuel, etc.) to
achieve the benefits of the service at the lowest possible cost. Among other things, consumers

[P
1

must evaluate the up-front or capital cost of competing appliances (CC;) and the annual

13



operating cost of those appliances over their respective lifetimes (OC;;). Thus, for example, the
cost of purchasing heating service may be evaluated by comparing the life cycle costs (LC;) of
alternatives and choosing that alternative with the lowest cost:

LC; = CCi + OC;/(141)° + OCio/(1+1)! + ... + OCi/(141)™ Y
where “r” is the consumers’ time value of money and “n” is the appliance lifetime. Of course,
individual customer preferences play a role in the appliance selection decision. Otherwise, only

one type of appliance would be purchased.

24. This equation explains the rationale for offering incentives for higher efficiency
appliances, even though in many cases the higher efficiency choice seems like an economic “no-
brainer.” Specifically, higher efficiency appliances generally have a higher up-front cost (CC;),
lower annual operating costs (OC;;) and lower life cycle costs than their less-efficient
counterparts. The payment of the incentive lowers the up-front cost, thereby lowering the life-
cycle cost of the higher efficiency option and encouraging the selection of the higher efficiency

option. The following table provides an example.

Rationale for DSM Incentive Payments

Standard Efficiency |High Efficiency AppliancelHigh Efficiency Appliance
Appliance With Rebate
Up-Front Cost $ 1,000 $ 1,500 $ 1,250
|IAnnual Operating Costs $ 500 $ 450 $ 450
|Appliance Lifetime (Years) 15 15 15
Discount Rate 10%) 10%j 10%
Life-Cycle Cost $ 5,183 $ 5,265 $ 5,015

This table compares the life cycle costs of a standard efficiency appliance to the life cycle
costs of a high efficiency appliance and a high efficiency appliance after payment of a $250

rebate. As can be seen in the table, the high efficiency appliance has a higher life cycle cost

14



under the assumptions listed. However, payment of a $250 incentive reduces the up-front cost of
the high efficiency appliances so that the life cycle costs of the high efficiency appliance are now

lower than the life cycle costs of the standard efficiency appliance.

25. In the same way that the payment of an incentive for a higher efficiency appliance
encourages consumers to choose a higher efficiency product, this incentive payment can also
encourage the selection of appliances of a particular fuel type. It does so by lowering the relative

life cycle cost of appliances of that fuel type. Consider the following example:

Impact of DSM Incentive Payments on the Fuel Selection Decision
High Efficiency Electrical |[High Efficiency Electrical Gas Appliance
Appliance Appliance With Rebate

[Up-Front Cost $ 1,500 $ 1,250 $ 2,500
Annual Operating Costs $ 450 $ 450 $ 320
Appliance Lifetime (Years) 15 15 15
Discount Rate 10% 10%| 10%
[ife-Cycle Cost $ 5,265 $ 5,015 $ 5,177

Using the same assumptions for the high efficiency electrical appliance as were made
above, but adding additional assumptions regarding a competing natural gas appliance, it can be
seen that the incentive payments intended to encourage the selection of the high efficiency option
have, perhaps unwittingly, encouraged the selection of electricity over natural gas. They do so
by lowering the life cycle cost of the efficient electrical appliance below that of the natural gas
appliance, even though the natural gas appliance is the least cost option in the absence of the

market intervention.

26. Although these examples make particular assumptions about the costs of alternative

appliances, their conclusions are not dependent on any specific information that has been
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included in developing these simplified examples. The critical and inescapable conclusion from
the high efficiency appliance examples is that simple economics dictate that the incentives paid
to encourage the purchase of higher efficiency appliances of a particular fuel type must lower the
life cycle costs of appliances of that fuel type and will impact the fuel selection decision. To
deny this statement is to deny the primary and proper basis for making a DSM appliance

incentive payment, i.e., to promote the use of less energy.

This conclusion has three important corollaries that are discussed in the following

subsections.

A. Any natural gas to electricity fuel switching that occurs as a result of DSM
incentive payments is likely to result in the increased consumption of electricity,
in direct conflict with conservation objectives.

27. Although the data needed to assess the magnitude of this problem are often not
available, certain reasonable assumptions can be made, and the estimated savings levels that can
reasonably be expected as a result of these types of programs can be determined. In this case,
assume that an electric utility is providing an incentive to improve the efficiency of installed
electric cooling appliances (either central air conditioning or heat pumps) and that the incentives
are designed to encourage the installation of appliances that use 10% less electricity than their
standard efficiency counterparts. Further assume that the all house electric cooling market is
shared equally by heat pumps and by central air conditioning equipment and that the incentive
payment has exactly the same impact on heat pump users as it has on central air conditioning
users. Finally, assume that the switch from a central air conditioning system to an efficient heat
pump doubles the electricity usage of the home for space conditioning. Given these
assumptions, it is likely that a typical HVAC incentive program will result in about 5% greater

usage of electricity. The following table summarizes this calculation:
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Likely Electricity Savings Impact
Action Stimulated Savings Likelihood Expected Savings
A/C to efficient A/C 10% 25% 2.5%
A/C to efficient H/P <50%> 25% <12.5%>
H/P to efficient H/P 10% 50% 5.0%
Total Impact <5.0%>

28. The column entitled “Expected Savings” is the product of the likelihood of
occurrence and the electricity savings by occurrence. When these products are summed, the
resulting electricity savings as a result of these programs are —5.0%. In other words, with
reasonable assumptions, it can be demonstrated that a likely outcome of an HVAC incentive
program is to increase electricity usage by about 5% for program participants, and will do so at
the expense of natural gas. While this result is clearly dependent upon the assumptions made, it
is easy to show that the incentives need to affect less than 20% of the market and the
conservation benefits of the program are eliminated.

29. There are three possible solutions to this problem. First, at a minimum, any program
that influences the fuel selection decision should be accompanied by a requirement that the
offering entity maintain and report on a real-time basis, those situations in which a fuel switch
has taken place. However, this does not appear to be the best solution for this problem because a
reporting requirement is not the best solution for poor program design. When the natural gas
load loss occurs, it occurs for twenty years or more. Reporting is simply a reactive solution to a
program design problem that should be corrected from the outset. Correction of the program

design problem involves the second solution to this problem: denying the payment of incentives

17



to promote heat pumps. However, the third solution to this problem is to require that programs
be evaluated using the cost-effectiveness tests that are developed and explained in the California
Standard Practice Manual. A critical component of these tests is the avoided (or increased)
alternate fuel costs and the impact that the DSM measures will have on rate levels of the
alternate fuel supplier. Inclusion of these factors is the only way to ensure that the programs are
truly cost-effective on a global basis. To ignore these factors in a DSM program evaluation
could lead to higher prices for customers of alternative fuel suppliers and violations of
anonymous equity considerations, in which a ratepayer’s demands are diverted away

uneconomically from an incumbent.

B. Even programs that are touted as “fuel-neutral.” such as the Energy Star®
program, will likely have fuel selection consequences.

30. It is often the case that the payment of incentives by electric utilities is bundled in a
“whole house” efficiency programs such as the Energy Star® program. The Energy Star®
program for new residential construction, for example, allows residences to qualify for an
Energy Star® rating if those residences exceed a certain score in the Home Energy Rating
System (HERS), which rates structural criteria (thickness of insulation, window efficiency, air-
tightness, etc.), the heating and cooling system and domestic water heating. There have been
criticisms raised about the effectiveness of this program in achieving increased energy
efficiency:

1. The criteria for an Energy Star home cover less than half of the home’s total

energy use, with the remainder caused by appliances. Because of the areas

ignored, an Energy Star house could be easily outfitted with average efficiency
appliances, resulting in a high overall energy use.®

6 Alan Meier, The Future Of Energy Star And Other Voluntary Energy Efficiency Programs, Proceedings of the
ECEEE 2003 Summer Study — Time to Turn Down Energy Demand, 2003, page 677.
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Most of the Energy Star performance specifications are expressed in terms of an
efficiency, that is, a unit of service per unit of energy expended. The constant
efficiency approach is biased towards larger products. It is typically easier to meet
the efficiency criteria with a larger product than a small product because there are
various economies of scale. The impact of this bias is most evident for energy
targets for new homes. It is relatively cheaper to build a very large Energy Star
home than a small one, even though the greenhouse gas emissions from the larger
home will be greater than those from a small, inefficient house.’

However, the criticism that is of greatest importance in the current discussion relates to the

impact that the Energy Star® program can have on the fuel selection decision. In that regard, the

following criticism has been raised:

Energy Star has always established separate performance specifications for
electric and gas products. Electrically-heated homes have different specifications
from gas-heated homes. This makes sense from an economic perspective because
electric heat is more expensive than gas heat in most regions. But the
specifications also lead to Energy Star electrically-heated homes that have higher
greenhouse gas emissions than for comparable gas-heated homes (with the present
mix of power generation sources). Furthermore it is often cheaper to build a
house meeting the electric-heating criteria for Energy Star than for the gas heating
criteria. Energy Star has traditionally shied away from any program that might
encourage fuel-switching because this would antagonize some of its partners
(notably electric utilities). The Energy Star program for water heating was
delayed in part because of difficulty in overcoming the fuel choice problem
between electric and gas-fired water heaters.®

31. More will be said regarding the unintended consequences of incentive payments and

the higher greenhouse gas emissions of electrically heated homes in later sections of these

comments. However, for purposes of the current discussion, it is important to recognize that the

fuel selection decision can be impacted by many factors, even a voluntary program such as

Energy Star® that is touted as “fuel neutral.”

C.

Requiring that the aggrieved utility offer its own incentives is not the appropriate
remedy for this problem.

7 Ibid, page 677.
8 Ibid, page 677.
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32. It has been suggested that a potential solution for the above problem is to require the
utility whose load is being spirited away in the guise of energy conservation to provide incentive

payments to stop the load loss. This is clearly not in the best interests of customers.

33. To demonstrate this point, assume that the payment of incentives by natural gas
utilities works exactly as expected. In this case, the net effect for the natural gas utility is no
change, i.e., the natural gas incentive serves to preserve the same electric/natural gas market
share as would exist in the absence of incentives. As a result, such a program will fail all
traditional tests of cost-effectiveness (Total Resource Cost Test, Societal Cost Test) from the
natural gas utility perspective. Furthermore, such a program will fail the Ratepayer Impact
Measure (RIM) test by definition (incentives are paid for no net energy usage impact), indicating
that rates will rise. Thus, while this “solution” may benefit electric utilities because no load is
lost to a more efficient fuel source such as natural gas, the benefit will have been achieved at the
expense of natural gas customers, who have had to absorb higher rates to offset the payment of

incentives to prevent greater displacement of natural gas by electricity.

VI. RESPONSE TO SPECIFIC QUESTIONS POSED BY THE
COMMISSION’S ORDER

34. A discussion of the remaining Commission questions in the Order of September 29,
2008, is presented below:

A. Does the Commission have authority to deny or limit a utility company’s
efforts, including but not limited to financial incentives, to encourage their
customers to switch from a competing fuel to that utility’s energy service either for
specific applications or whole-service application?

35. The Commission has no obligation to protect a supplier of one type of energy
commodity from fair competition from alternative types of energy. However, the Commission
does have a regulatory obligation to protect a supplier of one type of energy commodity from

competition from alternative types of energy that is neither reasonable nor in the best interests of
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gas and electric customers in the state of Kansas. The Commission would be abrogating its
responsibilities with respect to the latter obligation if it allows electric utilities to offer incentives
to uneconomically induce customers to reduce usage of natural gas and increase usage of
electricity, all funded by ratepayers. Furthermore, it makes little or no sense to force the
disadvantaged natural gas utilities to engage in a bidding war for customers through the payment
of competing incentives. This practice would clearly raise rates for both natural gas and electric
utility ratepayers and would create an arms race between electric and natural gas utilities, to the
disadvantage of natural gas customers who could not afford to pay as much incentive money as

their electric counterparts, whose rates are determined on much larger rate base investments.

B. Should the Commission establish policies to deny or limit a utility company’s
efforts, including but not limited to financial incentives, to encourage their
customers to switch from a competing fuel to that utility’s energy service either for
specific applications or whole-service application?

36. No. However, the Commission should establish policies to ensure that it is promoting
only economically efficient energy efficiency programs. However well intentioned the
Commission may be in attempting to improve the efficiency with which energy is consumed in
that state of Kansas, regulators must recognize that by taking action in approving incentives, they
are influencing the end-use fuel selection market for electricity, natural gas and other fuels.
Unless these incursions into the free market are carefully considered, they are likely to have
unintended consequences. Specifically, whether intentional or not, the payment of an incentive
to promote more electric efficiency by certain end uses will have a negative economic impact on
the usage of natural gas or any other fuel competing for that end use. The resultant natural gas to

electricity fuel switching that is likely to occur as a result of DSM incentive payments will result
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in the increased consumption of electricity. This is in direct conflict with the stated conservation

objectives of the legislature and this Commission. This negative consequence is avoidable.

37.  Furthermore, dramatic reductions in electricity usage can be obtained from
promotion of the more efficient direct use of natural gas for residential and commercial heating.
This cost-effective fuel switching could result in reduced rates for both gas and electric
customers in Kansas without any negative consequences for the distribution utilities. Kansas has
the unique opportunity to join the developing movement across the nation to capture the benefits
from the direct use of natural gas at the site of use.

38. This means that it is vitally important that the Commission establish clear goals at
the outset describing the objectives of the proposed market incursions (i.e., energy conservation,
electricity conservation, emissions reductions, etc.) and establish a set of policies that will
achieve these goals most effectively. The recommended policies that will serve the Commission
well under a broad range of objectives and will do so more efficiently than many of the current
proposals that are guiding significant conservation investments for which customers will
ultimately be asked to pay are:

1. Conservation and energy efficiency programs for application in competitive
markets should be analyzed on a multi-fuel and comprehensive basis, looking at
all reasonably available competing energy products and services and taking into
consideration all likely impacts of the proposed programs (including impacts on

load growth).

2. Conservation and energy efficiency programs should be analyzed on a full fuel
cycle (source-to-site plus appliance efficiency) basis.

3. Conservation and energy efficiency programs and utility rates should be
constructed in a manner designed to create incentives for consumers to use energy
wisely and remove disincentives for utilities to promote conservation.

4. Conservation and energy efficiency programs should promote the use, among

feasible alternatives, of the most efficient and lowest emitting energy sources in
particular applications.
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Any DSM proposal should be required to demonstrate that any programs
submitted for Commission approval will be implemented in a fuel-neutral
manner, should monitor for fuel switching caused by the programs or, if these
programs do result in fuel-switching, that fuel-switching serves the overall public
interest.

The cost-effectiveness evaluation of proposed programs should be performed
using the cost-effectiveness tests that are developed and explained in the
California Standard Practice Manual. These tests recognize explicitly that the
promotion of any DSM program could have a significant impact on alternate fuel
suppliers. Therefore, a critical component of these tests is the avoided (or
increased) alternate fuel costs and the impact that the DSM measure will have on
rate levels of the alternate fuel supplier. Inclusion of these factors is the only way
to ensure that the program is truly cost-effective on a global basis. To ignore
these factors in a DSM program evaluation could lead to higher prices for
customers of alternative fuel suppliers and violations of anonymous equity
considerations, in which a ratepayer’s demands are diverted away uneconomically
from an incumbent.

Electric DSM programs should be approved only after it has been demonstrated
that the offering entity has considered and evaluated all potential programs,
including perhaps the most important resource for reducing electricity
consumption and CO, emissions, while simultaneously improving the efficiency
with which energy is consumed: encouraging the usage of natural gas where it is a
viable substitute for electricity and converting loads currently served by electricity
to natural gas.

39. It is also important in the event the Commission authorizes incentives to be paid, to

assure that the entity receiving value under a fuel-switching program is the entity providing the

incentives under the program. It is often suggested that if natural gas utilities want to encourage

the implementation of programs that cause customers to substitute natural gas for electricity

usage, then the natural gas utilities should be responsible for paying the incentives causing

customers to switch. However, it would be unreasonable to suggest that the natural gas utility be

responsible for payment of all program costs and incentives because both electric and natural gas

customers benefit. It is appropriate to have natural gas customers share in the expense of a fuel-

switching program to recognize the benefits conferred on those customers. The question then

becomes, how can the costs of fuel switching programs be shared in an equitable manner?

23



40. Because the results of the Participant Test, the Total Resource Cost Test (and related
Societal Cost Test) and the Program Administrator Cost test do not vary with respect to who
provides the incentive and administers an energy efficiency program; these tests provide no
guidance on how program and incentive costs should be shared. The results of the Rate Impact
Measure Test, on the other hand, do depend critically on who provides the incentive and
administers the program. Using the relationships from the RIM test developed above, the
electric utility can afford to pay an amount of program and incentive costs up to the difference

between its avoided cost and its revenue loss:

UAC—-RL

The natural gas utility can afford to pay an amount of program and incentive costs up to

the difference between its avoided cost and its revenue loss:

UACa—RLa

In cases where the sum of these differences exceed the program and incentive costs, which
appears likely, these differences can be used to allocate program and incentive costs between
electric and natural gas utilities.

C. What are the public policy considerations of adopting such policies

and limiting utility companies’ ability to compete for customers by providing
incentives or other promotions?

41. If the Commission adopts Kansas Gas Utilities’ seven recommended policies set
forth on paragraph 38 above, substantial economic and environmental benefits documented
elsewhere in these comments should result. In addition, DSM programs will be fuel neutral.
This will alleviate the problem of many electric-only programs, because there is not likely to be
natural gas to electricity fuel switching that occurs as a result of DSM incentive payments. The

appropriate applications of these principles will prevent increased consumption of electricity and
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be in accordance with the Commission’s objective of providing the most efficient energy source

with the greatest reduction in emissions.

D. Can end-use application programs for fuel-switching incentives be
economically and/or environmentally justified?

42. In later sections, these comments provide studies that confirm the Kansas Gas
Utilities” statement that fuel switching for end-use applications is economically sound and
beneficial to the environment when natural gas is used as a direct site fuel source in preference to
electricity. Kansas Gas Utilities would submit that the same factors that discourage customers
from employing the most efficient end use equipment also discourage customers from installing
appliances that are the most environmentally benign. Referencing the National Action Plan for

Energy Efficiency, these factors include:

Market barriers, such as the well-known “split-incentive” barrier, which limits home builders’
and commercial developers’ motivation to invest in energy efficiency for new buildings because
they do not pay the energy bill; and the transaction cost barrier, which chronically affects
individual consumer and small business decision-making. This is a very obvious barrier in a fuel
switching discussion, because often times electrical appliances and interior wiring is cheaper to
install than natural gas appliances and piping, causing the cheapest installation to be selected
without regard to the long range energy costs and effects on the environment through carbon and
other emissions.

Customer barriers, such as lack of information on energy saving opportunities, lack of
awareness of how energy efficiency programs make investments easier, and lack of funding to
invest in energy efficiency.

Public policy barriers, which can present prohibitive disincentives for utility support and
investment in energy efficiency in many cases. For example, the reliance on traditional
ratemaking methods may create disincentives through the approval of rate designs that are based
on the units sold and cause revenue to be collected through the volumetric component rather than
a customer of fixed cost recovery charge.

Utility, state, and regional planning barriers, which do not allow energy efficiency to compete
with supply-side resources in energy planning.
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Energy efficiency program barriers, which limit investment due to lack of knowledge about the
most effective and cost-effective energy efficiency program portfolios, programs for overcoming
common marketplace barriers to energy efficiency, or available technologies.’

43. Clearly, the absolute cost of converting an application to a differing fuel source that
obtains equal or greater efficiency will be greater than the cost of increased efficiency for an end-
use application within the same fuel source, due to the cost of connecting customers, the

generally higher cost of natural gas appliances and the cost of venting and piping. However, it is

important to put this higher cost in context.

44. In the case of an electric only DSM program, it may be possible to save 15% of the
electricity usage of a standard efficiency application. On the other hand, a fuel switching DSM
program will save 100% of the electricity usage of the same application. Evaluating the
electricity reduction and corresponding natural gas usage increase on a source versus site basis
indicates that the fuel switching DSM program will save almost five times as much source
energy as the electric only DSM program. Thus, even though more costly, properly designed
fuel switching DSM programs have the great potential to achieve greater fuel savings more cost-

effectively than corresponding electric only DSM programs.

45. However, if these types of DSM programs are to be implemented, natural gas and
electric utilities should be required to work together in their overlapping territories to promote
the most efficient fuel for end-use applications. This is the only way that such programs are
likely to be implemented and is the only way for the Commission to ensure that ratepayer funds

are being spent in the most cost-effective manner possible.

46. It is important for the Commission to recognize in this regard that fuel switching

programs can and have been implemented in many jurisdictions. The practice of implementing

° National Action Plan for Energy Efficiency, July 2006, 1-9.
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electric to natural gas fuel-switching programs to influence the fuel selection process can
obviously provide great benefits to electric ratepayers, natural gas ratepayers and society as a
whole and can achieve many legislatively mandated energy reduction targets at less cost than
other proposed programs. However, many regulatory authorities are reluctant to order the
implementation of these types of programs because, it is argued, these types of programs
represent an unnecessary violation of consumer sovereignty. This appears to be a weak
argument since the use of incentives is already encouraging consumers to make a particular
energy efficiency decision that they would not make absent the market intrusion. Even worse,
the incentives are encouraging consumers to choose the energy efficiency measure of the utility’s
choosing.

47. Regulatory authorities are also uncomfortable in recommending solutions that are not
being implemented elsewhere. However, fuel switching programs are becoming more
commonplace. For example, the 2007 survey of LDC natural gas energy efficiency programs
published in January 2008 reports that “[s]even (7) of the regulator-approved natural gas [energy
efficiency] programs in the survey encourage fuel switching, by, for instance, providing financial
incentives (e.g., rebates, low-interest loans, reduced costs, construction allowances) for
replacing, switching to, or installing new gas water heaters, boilers, furnaces, and cooling

equipment to residential and commercial customers.”"

These types of programs have been
approved in Florida, Missouri, New Jersey and Wisconsin. The neighboring sate of Missouri has
approved a new high-efficiency-appliance program for the Laclede Gas Company and an

efficiency program for Missouri Gas Energy that permits it to offer incentive payments to replace

electric water heaters.

1% American Gas Association, LDC Natural Gas Energy Efficiency Programs Report 2007, January 2008.
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48. Even more compelling, however, is the Large Commercial and Industrial Standard
Offer Program proposed by Public Service Company of Oklahoma (PSO) for implementation in
Oklahoma.'' Under this program, PSO will provide incentives for demand and energy savings
achieved from eligible measures such as HVAC, chillers, motors, lighting, and window
tinting/shading in the large commercial and industrial customer class. However, this program
will also provide incentives for “any measure that produces savings through...a substitution of
another energy source for electricity supplied through the transmission grid.”'* This program
offering demonstrates that fuel-switching programs have clear value for electric utilities as
energy efficiency options.

49. Kansas Gas Utilities believe that the Commission is the most appropriate
organization to facilitate the coordination and flow of information between gas and electric
utilities to promote efficient use of fuels if the Commission finds that it is appropriate for it to

influence end-use fuel markets by supporting utility-sponsored DSM programs.

E. Is general research available regarding the costs and benefits of fuel
switching for end-use applications?

50. Yes. Kansas Gas Utilities would recommend the following four documents:

e United States Environmental Protection Agency, ENERGY STAR Performance
Ratings Methodology for Incorporating Source Energy Use, December 2007.

e American Gas Association, Energy Efficiency, Economic and Environmental
Comparison of Natural Gas, Electric, and Oil Services in Residences, May 26,
1999.

e Gas Technology Institute, A Lower-Cost Option for Substantial Carbon Dioxide
Emission Reductions in the U.S., January 2008

! Cause No. PUD200700449, Direct Testimony of Billy G. Berny on Behalf of Public Service Company of
Oklahoma, December 10, 2007.
"2 1bid, Exhibit BGB-7, page 3 of 7.
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e American Gas Foundation, Direct Use of Natural Gas: Implications for Power
Generation, Energy Efficiency, and Carbon Emissions, April 2008.

51. The publication by the United States Environmental Protection Agency (EPA)

focuses on source-to-site energy efficiency. With respect to this issue, the report states:

EPA’s national performance ratings evaluate the performance of buildings that use all
types of energy. To compare this diverse set of commercial buildings equitably, the
ratings must express the consumption of each type of energy in a single common unit.
EPA has determined that source energy is the most equitable unit of evaluation. Source
energy represents the total amount of raw fuel that is required to operate the building. It
incorporates all transmission, delivery and production losses, thereby enabling a complete
assessment of energy efficiency in a building,.

Most building managers are familiar with site energy, the amount of heat and electricity
consumed by a building as reflected in utility bills. Site energy may be delivered to a
facility in one of two forms: primary and/or secondary energy. Primary energy is the
raw fuel that is burned to create heat and electricity, such as natural gas or fuel oil used in
onsite generation. Secondary energy is the energy product (heat or electricity) created
from a raw fuel, such as electricity purchased from the grid or heat received from a
district steam system. A unit of one represents a raw fuel while the other represents a
converted fuel. Therefore, in order to assess the relative efficiencies of buildings with
varying proportions of primary and secondary energy consumption, it is necessary to
convert these two types of energy into equivalent units of raw fuel consumed to generate
that one unit of energy consumed on-site. To achieve this equivalency, EPA uses the
convention of source energy."”

In other words, in its evaluations, the EPA recognizes that the energy consumption
characteristics of electricity and natural gas end uses cannot be directly compared, since
electricity is a secondary energy source and natural gas is a primary energy source. To develop
an informed comparison, these two forms of energy must first be converted to equivalent units of
source energy.

The primary purpose of the EPA report is to update the national source-site ratios to be
used in evaluations of energy efficiency when multiple fuels can be used to provide the energy

service required in buildings. National source-site ratios are defined to be “[t]he factors used to

13 United States Environmental Protection Agency, ENERGY STAR Performance Ratings Methodology for
Incorporating Source Energy Use, December 2007, page 2, emphasis in original.
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restate primary and secondary energy in terms of the total equivalent source energy.”'* The EPA

defines the following ratios by fuel that it intends to be used when evaluating competing fuels'’:

Table 1
Source-Site Ratios for all Portfolio Manager Fuels
Fuel Type Source-Site Ratio
Electricity 3.340
Natural Gas 1.047
Fuel Oil (1,2,4,5,6,Diesel, Kerosene) 1.01
Propane & Liquid Propane 1.01
Steam 1.45
Hot Water 1.35
Chilled Water 1.05
Wood 1.0
Coal/Coke 1.0
Other 1.0

Thus, for example, the electricity source-site ratio indicates that 3.34 units of raw energy
are needed to produce every unit of site energy consumed. The other ratios in the table have a

similar interpretation and lead to two obvious conclusions:

e More raw energy is required to produce one unit of site energy in the form of
electricity than any other type of fuel. This means that all other fuels evaluated
have an energy efficiency advantage over electricity at the site, assuming
equivalent efficiency characteristics of the end use. It also means that energy
efficiency is improved every time one of these other sources is substituted for
electricity at the site of usage, again assuming equivalent efficiency
characteristics of the end use.

e When natural gas, for example, is substituted for electricity at the site of usage, it
enjoys a three times energy efficiency advantage over electricity. Although not
the only argument favoring natural gas for electricity fuel switching, this is
certainly a powerful one.

52. The American Gas Association (AGA) document reports on an analysis similar to

the EPA analysis referenced above to evaluate the energy usage characteristics of a typical

residential dwelling unit.'® The following table summarizes that analysis:

14 1.
Ibid, page 2.

' EPA recognizes that these ratios will change over time. Therefore, the report indicates that these ratios will be

reviewed and updated, as appropriate, every 3 to 5 years.
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Typical Site-Use and Total Energy Requirements for New Homes

(MMBtu per year)
Gas Electricity Oil
1,500 Square Feet
Heating ' 41.0 14.8 45.2
Other(see note below) 22.4 15.3 20.2
Total Site Use 63.4 30.9 65.4
Energy Losses 2 6.3 84.7 24.1
TOTAL ENERGY ° 69.7 115.6 89.5
3,000 Square Feet
Heating ' 68.0 24.9 75.1
Other 22.4 15.3 20.2
Total Site Use 90.4 40.2 95.5
Energy Losses * 8.9 110.3 28.8
TOTAL ENERGY ° 99.3 150.5 124.3

! Includes end-use energy requirements for water heating, cooking, and clothes drying.

* Includes energy used or last in extraction, processing, conversion, transportation and
distribution of energy.

* Sum of Site Use and Energy Losses.

These results show that, while electricity appears to be more efficient at the site, when

source energy is considered, energy savings of between 34% and 40% are possible if natural gas

end use applications are installed in place of electricity end use applications. AGA concludes

that:

This energy efficiency advantage of natural gas-based homes stems from the fact that only
about ten percent of the gas energy produced is used or lost from the point of production to
the residence. In contrast, approximately 73 percent of the fossil fuel energy produced to
satisfy the electricity needs of consumers is used or lost in the process of energy production,
conversion, transmission and distribution.'’

It follows logically from the above analysis that emissions will be less if natural gas is

used at the site rather than converted to electricity and transmitted to the site, given the

significant energy losses associated with energy conversion, transmission and distribution.

1 American Gas Association, Energy Efficiency, Economic and Environmental Comparison of Natural Gas,
Electric, and Oi} Services in Residences, May 26, 1999.
' Ibid, page 2.
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While this statement is true when natural gas at the source is compared to natural gas at the site,
it is even truer when natural gas at the site is compared to a more traditional mix on raw fuels at
the source, such as coal, oil and other fossil fuels. The AGA study referenced above develops

these typical CO, emissions results for the energy consumption results summarized above:

Total Energy Efficiency Carbon Dioxide Emissions for New Homes'

(Ibs of CO, per Average Household Energy Use?)

1,500 SQ. FT. 3,000 SQ. FT.

Natural Gas 7,423 10,583
Oil 13,095 15,198
Electricity’:

Coal-Based 17,560 22,828
Oil-Based 582 757
Natural Gas-Based 1,561 2,029
Total Electricity 19,703 25,614

"'Based on hypothetical fuel generating mix.

? Excludes energy use for cooling and base electric requirements.

* For existing generating capacity only.

AGA summarizes these results as follows:

On a total energy efficiency basis, natural gas use in residential applications generates
significantly less CO, than electricity generated from fossil fuels and oil. Although the
size and geographic location of a residence affects total energy consumption per
residence and resulting CO, emissions through space conditioning requirements, natural
gas is consistently the optimal fuel choice in terms of overall environmental impact.'®

53. Consistent with this conclusion, the Gas Technology Institute recently released a

white paper in which the authors attempt to quantify the extent to which carbon dioxide

emissions can be reduced if the U.S. implements a national policy of optimizing how the country

'® Ibid, page 10.
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uses energy by “aggressive deployment of increased-efficiency natural gas equipment in our

. . . 19
nation’s homes, offices, and industries.”

This report concludes that, “[o]ptimizing how the
U.S. uses energy has the potential to reduce carbon dioxide (CO;) emissions by 375-565 million
metric tons/yr.” and that the strategy would bring the “net CO, levels for natural gas end-use and
the natural gas industry to 15% lower than the 1990 levels, well beyond the Kyoto Accord goals
(5% lower than 1990 levels).”?

54. In Direct Use of Natural Gas: Implications for Power Generation , Energy

Efficiency, and Carbon Emissions, the American Gas Foundation with the assistance of the

Black and Veatch Corporation examines the impact of the increased direct use of natural gas
(i.e., fuel switching) for residential and commercial end uses. The study highlights eight “Major
Findings,” all of which are relevant to the Commission’s determination in this docket:

e Increased direct use of natural gas in residential and commercial applications can increase
the productivity of available energy supplies, reduce overall energy cost, and reduce
related CO2 emissions in all scenarios considered.

« Natural gas demand for power generation is expected to increase significantly in a CO2
constrained world. Nuclear power and renewables could offset part of the increase but
natural gas demand is still projected to increase over the forecast horizon with an
accompanying upward pressure on gas prices.

+ The increased direct use of natural gas for residential and commercial applications rather
than for power generation is expected to decrease energy consumption in the United
States. Within the scenarios considered, a shift of 7% of the total electric load for
residential and commercial applications to natural gas, indicates that the energy savings
can range from 1.25-2.00 quadrillion Btu in 2030 — or 6% of total energy consumption
growth projected by AEO through 2030. In the absence of restrictions on CO2 emissions,
there is a greater proportion of coal fired plants in the electric generation mix. Coal
generation gets displaced when the increased direct use of gas for residential and
commercial applications decreases electricity demand.

e Depending on the scenario, the avoided generation capacity is forecast to range from 63
to 80 GW. The avoided investment costs are forecast to range from $49 billion to $122
billion.

' Gas Technology Institute, A Lower-Cost Option for Substantial Carbon Dioxide Emission Reductions in the U.S.,
January 2008, page 1.
2 Ibid, page 1.
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With restrictions on the total level of CO2 emissions, natural gas generation is displaced
when the increased direct use of gas for residential and commercial applications
decreases electricity demand. A larger market percentage of the direct use of natural gas
for residential and commercial applications drives a net decrease in overall gas
consumption as well as energy costs (since the decrease in gas demand for power
generation is higher than the increase in direct use of natural gas in the residential and
commercial sectors).

In the scenario where CO:z restrictions match the levels proposed by the Lieberman-
Warner Senate bill currently being debated in Congress, the value of the reduction in
energy costs is significant and ranges from $18 to almost $29 billion dollars by the year
2030.

Emissions are decreased in all scenarios considered. The highest impacts are in the
Reference Case where coal fired generation is displaced. The CO2 constrained scenarios
also show a decrease in CO2 emissions when there is a greater direct use of gas in
residential and commercial applications.”'

F. Is there research available which indicates the effect of fuel-switching
for end-use applications on the environment, energy use and energy costs?

55. The above references address the energy usage and emissions reductions benefits

associated with a switch from electricity to natural gas at the end use level. With respect to
energy cost consequences, it follows logically that converting electric appliances to natural gas
will likely exert downward pressure on the prices of both electricity and natural gas, consistent
with the conclusions reached in the American Gas Foundation study. It will do so because
electricity usage will be decreased (as natural gas is substituted for electricity at the end use
level) and natural gas usage will be decreased (as natural gas at the end use level consumed with
an efficiency of greater than 91% is substituted for natural gas used to generate electricity and

provide the same level of end use service at an efficiency of less than 29%).

2l American Gas Foundation, Direct Use of Natural Gas: Implications for Power Generation, Energy Efficiency, and
Carbon Emissions, April 2008, page iii.
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G. What is the cost of switching fuels for end-use applications?

56. There are four major costs associated with switching end-use fuels from electricity to
natural gas: (1) the cost of extending distribution mains, (2) the cost of connecting customers to
the mains, (3) the cost of the appliances themselves (netted against the cost of the alternate fuel
appliance in the benefit cost tests), and (4) the cost of appliance installation, including piping and
venting. Due the variability of these costs among different applications (indeed, line extension
policies calculate the cost of the first two items on a case-by-case basis), it is not possible to
develop a generic estimate of these cost elements that will apply in all cases, and it is anticipated
that fuel switching may not be cost-effective in all cases. However, Kansas Gas Utilities believe
that there are certain applications in which fuel switching will be the most cost effective of all
DSM options and should be offered to customers. This is particularly true in the case of new

construction and will likely be the most cost effective of all options in that market.

57. It is also interesting to point out that Washington Gas Light Company (“Washington
Gas”) has proposed fuel switching programs in its Maryland service territory. Maryland is under
legislative mandate to reduce electricity usage. The basic elements of the Washington Gas

Appliance Retrofit Program are as follows:

1. As part of the Electric & Natural Gas Weatherization/Audit Program, the contractor will
determine the source energy usage of each of the major energy-using appliances in the
home (including heating system, water heater, clothes dryer and range) and the source
energy usage of high efficiency alternatives.

2. The contractor will present a menu of all incentives available from Pepco and
Washington Gas to encourage the installation of high efficiency alternatives.

a. Washington Gas will determine the incentives that it can pay to fund the
installation of high efficiency natural gas appliances. If the customer chooses to
install a high efficiency natural gas appliance in place of a standard efficiency
natural gas appliance, Washington Gas will be responsible for paying the
incentive, if any.
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b. Pepco [the competing electric utility] will determine the incentives that it can pay
to fund the installation of high efficiency electric appliances. If the customer
decides to install a high efficiency electric appliance in place of a standard
efficiency electric appliance, Pepco will be responsible for paying the incentive, if
any. Of course, there is room for the customer to provide a contribution to the
program. However, it is notable that the preliminary analysis indications that the
fuel switching program is cost-effective without a customer contribution.

c. Washington Gas and Pepco will jointly determine the incentives that each can pay
to fund an electric to natural gas fuel switch. If the customer chooses to install a
natural gas appliance in place of an electric appliance, Pepco will be responsible
for paying the following incentives:

1. the contribution to cover gas infrastructure and natural gas appliance
installation, plus
il. the cost of a standard efficiency natural gas appliance

Washington Gas is responsible for the payment of the standard efficiency to high
efficiency incentive.”

In the case of the retrofit market, Washington Gas has estimated that the net cost of
connecting customers (required contribution) in order to implement a fuel switching program in

Maryland is $663. The costs of appliances, venting and piping are:

Appliance Initial Cost Piping and Venting
Space Heat $4,383 $785
Water Heat $917 $1,579
Clothes Dryer $473 -
Range $440 -

With this level of costs, natural gas fuel switching is cost-effective by a wide margin.
Since the above costs relate to the retrofit market, it is clear that a fuel switching program that
targets the new construction market will be cost effective by an even larger margin.

58. Furthermore, if this program replaces only electric heating with natural gas
heating, it will reduce energy usage for heating by over 70%, reduce CO; emissions by over

70%, reduce NOx emissions by almost 90% and virtually eliminate SO, emissions. To put

2 Comments of Washington Gas Light Company, Filed in Maryland Case No. 9111, August 18, 2008
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these savings in context, the competing electric utility would need to install over 1,000 CFLs
to achieve the electricity savings associated with the conversion of one home to natural gas
heating. From these statistics, Washington Gas concludes that programs that involve fuel
switching are likely to be superior in every way to the current electric-only program
offerings in its service territory.23

H. Under what conditions would it be appropriate for a utility to offer an
incentive to switch fuels?

59. In this and in the 441 and 442 dockets, the Commission’s primary interest is in how
to implement energy efficiency programs in Kansas. Kansas Gas Utilities believe that there is no
difference between market interference for the purpose of improving the efficiency with which
energy is consumed at the end-use level and market interference for the purpose of encouraging
fuel switching from electricity to natural gas at the end-use level.

60. Kansas Gas Utilities have reviewed the Commission orders in the three dockets
relevant to this evaluation (Docket No. 07-GIMX-247-GIV, Docket No. 08-GIMX-441-GIV and
Docket No. 08-GIMX-442-GIV). Although “energy efficiency” is not directly defined in these
orders, it is possible to obtain a working definition of the term from the discussion on pages 9-12

of the Commission’s Order Setting Energy Efficiency Policy Goals, Determining A Benefit-Cost

Test Framework, And Engaging A Collaborative Process To Develop Benefit-Cost Test

Technical Matters And An Evaluation, Measurement, And Verification Scheme in Docket No.

08-GIMX-442-GIV. There, the Commission expresses a preference for treating energy
efficiency as a resource option, with the following attributes:

e investments in energy efficiency programs should provide immediate and dependable
energy savings supplied throughout the relevant lifetime of the program

2 bid.
37



e investments in energy efficiency programs should provide benefits throughout the life of

the program

e programs proposed by utilities should address efficiency improvements in a
comprehensive manner

» programs should be implemented in a logical sequence that makes the most cost-effective
use of energy efficiency expenditures.

61. As Kansas Gas Utilities demonstrate throughout these comments, fuel switching

DSM programs satisfy these requirements more effectively than single fuel DSM programs.

Thus, Kansas Gas Utilities believe that it is appropriate for a utility to offer an incentive to

switch fuels in all cases where direct market interventions to improve efficiency are considered

for the following reasons:

1. Fuel switching programs save more electricity, and may do so more cost-
effectively, than corresponding single-fuel programs.

2. Fuel switching programs reduce emissions more dramatically than single-fuel
incentive programs.

3. Fuel switching programs better satisfy the Commission’s preference for treating
energy efficiency as a resource option, with the following attributes:

a.

b.

I.

fuel switching programs provide immediate and dependable energy
savings supplied throughout the relevant lifetime of the program

fuel switching programs will provide benefits throughout the life of the
program, with no loss of effectiveness as the measure ages

fuel switching programs address efficiency improvements in a
comprehensive manner

fuel switching programs make the most cost-effective use of energy
efficiency expenditures.

If utilities should be required to promote the most economical or

environmentally beneficial fuel, is the issue regarding lost revenue recovery
any different than for energy efficiency programs in general?

62. It is Kansas Gas Utilities’ position that if utilities should be required to promote the

most economical or environmentally beneficial fuel, then the issue of lost revenue recovery is no

different than for energy efficiency programs in general. Specifically, to the extent that an
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electric utility can demonstrate that the payment of an incentive was responsible for the
conversion of electric appliances to natural gas, it should be entitled to lost revenue recovery
until base rates are reset in the next base rate proceeding. It may be difficult to make such a
demonstration in the case of a new home, but the same rules would apply in that case as apply in

the case of single-fuel efficiency investments in new construction.

VII. CONCLUSION

63. The Kansas Gas Utilities want to express their appreciation to the Commission for
opening up the fuel switching docket . This forum provides the parties with an ability to discuss
the merits of adopting a comprehensive energy efficiency plan that permits programs to be
considered on a multi-fuel basis. As stated previously, the Commission should take a broad look
and not artificially limit energy efficiency programs to a single fuel analysis. Electric efficiency
programs designed to increase the installation of heat pumps or electric water heaters are not the
most optimal solutions to the state’s energy challenges. The installation of heat pumps and
water heaters will result in more electricity being consumed. It will also result in more natural
gas being used for generation and in the final analysis cause the price of energy to increase in the
state. Any meaningful analysis of energy efficiency programs should be done taking into

account the entire fuel cycle including both source-to-site and appliance efficiency.

65. The Commission should consider fuel switching programs causing electric usage to
be replaced by direct usage of natural gas for space heating and water heating. The adoption of
such a plan will put downward pressure on construction of additional generation capacity, which
would otherwise be needed to supply incremental electric space heating and water heating load.

Should the Commission decide to allow incentives to be paid by electric customers, it is
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recommended that all alternative fuel suppliers be given an opportunity to compete for those

dollars to advance better energy efficiency alternatives.

66. In closing, the Kansas Gas Ultilities would like to reiterate its recommendations for

the Commission’s consideration:

1. Conservation and energy efficiency programs for application in competitive
markets should be analyzed on a multi-fuel and comprehensive basis, looking at
all reasonably available competing energy products and services and taking into
consideration all likely impacts of the proposed programs (including impacts on
load growth).

2. Conservation and energy efficiency programs should be analyzed on a full fuel
cycle (source-to-site plus appliance efficiency) basis.

3. Conservation and energy efficiency programs and utility rates should be
constructed in a manner designed to create incentives for consumers to use energy
wisely and remove disincentives for utilities to promote conservation.

4. Conservation and energy efficiency programs should promote the use, among
feasible alternatives, of the most efficient and lowest emitting energy sources in
particular applications.

5. Any DSM proposal should be required to demonstrate that any programs
submitted for Commission approval will be implemented in a fuel-neutral
manner, should monitor for fuel switching caused by the programs or, if these
programs do result in fuel-switching, that fuel-switching serves the overall public
interest.

6. The cost-effectiveness evaluation of proposed programs should be performed
using the cost-effectiveness tests that are developed and explained in the
California Standard Practice Manual. These tests recognize explicitly that the
promotion of any DSM program could have a significant impact on alternate fuel
suppliers. Therefore, a critical component of these tests is the avoided (or
increased) alternate fuel costs and the impact that the DSM measure will have on
rate levels of the alternate fuel supplier. Inclusion of these factors is the only way
to ensure that the program is truly cost-effective on a global basis. To ignore
these factors in a DSM program evaluation could lead to higher prices for
customers of alternative fuel suppliers and violations of anonymous equity
considerations, in which a ratepayer’s demands are diverted away uneconomically
from an incumbent.
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Electric DSM programs should be approved only after it has been demonstrated
that the offering entity has considered and evaluated all potential programs,
including perhaps the most important resource for reducing electricity
consumption and CO, emissions, while simultaneously improving the efficiency
with which energy is consumed: encouraging the usage of natural gas where it is a
viable substitute for electricity and converting loads currently served by electricity
to natural gas.

Respecti\;c}I/y Submitted by:

7

OVérland Park, KS 66212

ATTORNEYS FOR
Kansas Gas Service, a
Division of ONEOK, Inc
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(785) 242-1234, telephone
(785) 242-1279, facsimile
Attorneys for Atmos Energy
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VERIFICATION

STATE OF KANSAS )
) ss
COUNTY OF JOHNSON )

Walker Hendrix of lawful age, being first duly sworn upon oath, deposes and states:
That he is an attorney for Kansas Gas Service, a division of ONEOK, Inc.; that he has read the
above and foregoing Joint Recommendation and Comments and that the statements therein
contained are true according to his knowledge, information and belief.

WA é/»f

Subscribed and sworn before me this Z,Q z day of November 2008.

My Appointment Expires: %/[/ Z) A

E NOTARY PUBLIC -- State of Kansas
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VERIFICATION

STATE OF KANSAS )
) ss:
COUNTY OF FRANKLIN )
James G. Flaherty of lawful age, being first duly sworn upon oath, deposes and states:

That he is an attorney for Atmos Energy; that he has read the above and foregoing Joint

Recommendation and Comments and that the statements therein contained are true according to his

Gl 8

Subscribed and sworn before me this 13" day of November 2008.

A

NOTARY PUBLIC - State of Kansas &Mw M_éz,/ %
RONDA ROSSMAN -

My Appt. Expires Notary Public

Appointment/Commission Expires:

knowledge, information and belief.
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301 W. 13TH

PO BOX 1020 (67601-1020)

HAYS, KS 67601

L. EARL WATKINS, JR., CEO0 & PRESIDENT
SUNFLOWER ELECTRIC POWER CORPORATION
301 W. 13TH

PO BOX 1020 (67601-1020)

HAYS, KS 67601

JACK L. PERKINS, CHIEF EXECUTIVE OFFICER
TRI-COUNTY ELECTRIC COOPERATIVE, INC.
302 EAST GLAYDAS, PO BOX 880

HOOKER, OK 73945-0880

RON HOLSTEEN, MANAGER

TWIN VALLEY ELECTRIC COOPERATIVE, INC.
PO BOX 385

501 HUSTON

ALTAMONT, KS 67330-0385

TERRY JANSON, GENERAL MANAGER
VICTORY ELECTRIC COOPERATIVE ASSN., INC.
3230 NORTH 14TH AVENUE

PO BOX 1335

DODGE CITY, KS 67801-1335

JUDITH KIM, SENIOR COUNSEL

WAL-MART STORES, INC.

2001 SE 10TH ST

SAMM. WALTON DEVELOPMENT COMPLEX
BENTONVILLE, AR 72716-0550

MARK D. CALCARA, ATTORNEY
WATKINS CALCARA CHTD.

1321 MAIN STREET SUITE 300
PO DRAWER 1110

GREAT BEND, KS 67530

MARTIN J. BREGMAN, EXEC DIR, LAW
WESTAR ENERGY, INC.

818 S KANSAS AVENUE

PO BOX 889

TOPEKA, KS 66601-0889

CATHRYN J. DINGES, CORPORATE COUNSEL
WESTAR ENERGY, INC.

818 S KANSAS AVENUE

PO BOX 889

TOPEKA, KS 66601-0889
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MIKE LENNEN, VP REGULATORY AFFAIRS
WESTAR ENERGY, INC.

818 S KANSAS AVENUE

PO BOX 889

TOPEKA, KS 66601-0889

DAVID L. SCHNEIDER, MANAGER

WESTERN COOPERATIVE ELECTRIC ASSN., INC.
635 S 13TH STREET

P.O. BOX 278

WA KEENEY, KS 67672-0278

NEIL K. NORMAN, MANAGER

WHEATLAND ELECTRIC COOPERATIVE, INC.
101 MAIN STREET

PO BOX 230

SCOTT CITY, KS 67871
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EXHIBIT A

SCHEDULE 11

KANSAS Qljl Y POWER & LIGHT COMPANY - .
T (Name of lasuing Utility) : Replacing Schedule 11 : - Sheet 2 e

Rate ArcasNo.2 &4 (

" (Temitory % which chodule is applicable) which was filed December 4, 2006 S
No supplement or separate understanding _ _
shall modify the tariff as shown hereon. - Sheet 2 of 5 Sheets

RESIDENTIAL SERVICE - :
Schedule R (Continued)

RATE:

Single-phase kWh and three-phase kWh will be cumulated for billing under this schedule.

A. RESIDENTIAL GENERAL USE:

Customer Charge (Per Month) $7.93
Summer Winter
Seagon Season

Energy Charge (PerkWh),
First 1000kWhpermonth  $0.07779  $0.07026
Over 1000 kWhpermonth ~ $0.07770  $0.06996

B. RESIDENT 1AL GENERAL USE AND WATER HEAT - ONE METER:

When the customer.has electric water heating equlpmem for the residence and the equipment | ~ -
is of a size and design approved by the Company and not connected through a separately..-..’ ( y)
metered clrcult. the kWh shall be bitled as follows: - _ -

Custamer Charge (Per Monit) $7.93
_ Summer Winter
: Season Season
Energy Charge (Per kWh): .
For 1000 kWh per month $0.07779 $0.04526

- For1000kWhper month ~ $0.07779 . $0.06016

07-KCPE-915-RTS
AFproved
Ka'usa; Corroration Comnission
Noveaber 20, 21137
75/ Susan K« Dufty -

i

FILED

THE STATE CORPORATION COMMISSION 01: {

By: -




THE STATE CORPORATION COMMISSION OF KANSAS

(Mame of ssuing Utlity) - ~ Replacing Schedule _11 ___ Sheet __ 3
{ Rate Areas No. 2 & 4 : ' ‘ o
" (Temitory to which achedulc is applicabic) - which was filed December 4, 2006
No supplement or separate understanding s ’ '
| _shall modify the tariff as shown hereon. Sheet 3. of 5 - Sheets

SCHEDULE ~ - 1

RESIDENTIAL SERVICE
Schedule R (Continued)

c. RESIDENTIAL GENERAL USE AND SPACE HEAT - ONE METER:

When ihe customer has electric space heating equupment for lhe resldence and the equipment
is of a size and design approved by the Company and not connected through a separately
metered clrcuit, the kWh shall be billed as follows (customer may also have electric water
heating equipment, of a size and design approved by the Company, under this option):

Customer Charge (Per Month) $7.93

Summer Winter
: Season Season
Ener_gy Charge (Per kWh)

First 1000 kWh per month - $0.07779 . $0.04556
Qver 1000 kWh per month $0.0777¢0 $0.03416

( BE D. _RESIDENTIAL GENERAL USE AND SPACE HEAT - 2 METERS:

‘When the customer has electric space heating equipment for the residence and the equlpment
is of a size and design approved by the Company and connected through a separately metered
circuit, the kWh used.shall be billed as follows. This option of separately metered space

heating Is limited fo premises connected prior to January 1,2007. = (7-KCFE-305-RTS
' Arr roved
Customer Charge (Per Month) 39 85 Kansas Corroration Commission

Hf»ven\ber 20, 2507

Summer Wiriter 37 Busan K. DG Ty

_ Energy Charge for Usage on : _
General Use Meter '(Per kWh): _ .
" First 1000 kWh permonth .  $0.07779 $0.06796.
Over 1000 kWhper month -~ $0.07779 ~ $0.06726

Separately metesed space heat rate: ‘ '
For all KWh (Per KWh) 5007779 $0.03286

THE STATE CORPORATION COMMISSION OF
KANSAS

By




EXHIBIT B

@mwm ﬁ:wm
Ag

800C ‘¥ unf
JATIRIOQR[[0)) Suryjewa[ny ewoyeyO

SWIRI30IJ SeD) [eInjeN
JO S)IJoUdY AJUDIDIIJH AZIoUH




z sygouag Suryoyms [ong . 800 ‘p dunf

"7 28ed /1007 12quo(]
‘3] ASISUY 22IN0S SuneIodIodU] J0F ASO[OPOUISJ SSUley QOUBULIOJJ
AVIS ADYANT ‘Aouddy UOI109)0Id [eIUSWUOIIAUY S$IJeIS P[] :99IN0S
"WIIISAS WE)s JOLISIP ©
WOJJ POATSIAX 183 JO PLIF dY} wotf paseydind AJIOLIId9[9 Sk yons ‘[anj mel
€ WO pajeard (AIO1n0979 10 183Y) jonpoid A310ud Ay ST AFIJUI AIBPUOISS —
"UOT}RISUAS 9JISUO U Pasn [I0 [onJ JO SeF [eInjeu Se [ons
‘AII0LI1O3T3 PUR JBAY 1B 0) pawIng SI jey) [an] mel 3y} ST A31ous Arewi —
'SI[Iq Ay
UI P3JOJ[Jal Sk PauINsuod AJIOLIOJ[d PuB JedY JO junouwre dy) st A3I0ud 9IS —

*AOUSIOIIJO ASIOUD JO JUDWISSISSE 939[dwod & Fuljqeud
Kgaroyy ‘sasso] uononpoid pue AAIQDDP ‘uoIssiwsuer) [ sojerodioour
pue pairmnbal st jey) [anJ mel Jo Junowe [ej0} oy} syuasardar A510us 20IN0g  —

SUONIUL(]

ASIdU 22In0Q Jo ddueodwy oy,



sygoudg Suyolmg [ong 800C “yT duny

01 BRO
! 9300)/T1e0D)
01 POOM
SO'1 I PRIITYD
el P1EM 10H
Sl weals
10°1 suedoid pinbi 2 suedoiq
10°1 (ou2s0IaY ‘[OSAA 9L T 1) 11O [ong
LYO'1 SeD) [elmeN
ove'€ Ao1109[g
oney 9S-32.1Nn0S adA g 1onyg

S[on ] I198BUR]A] OI[0J}10] [[¥ 0] SOIIBY 9}IS-331N0Y

I dqe L

A3I19u7 32In0¢S Jo dduerodwy Ay,




b sygouag SuIyoIMS [ong 800T ‘¥ ouny

U0 [nyromod e ATurepsoo st siy) ‘Surgojims [ony AJoLoso
10} se3 Jerjeu JuLoAe] juownSe A[uo Sy jou ySnoyy *KIOLI0JT0
19A0 9ZBJUBAPE AOUSIOFS ASIoUS sowm QoIy) B sKofus 1 ‘afesn Jjo
NS 3y Je AI01N0I[ 10§ pAmIIsqns SI ‘o[duwrexa 10y ‘SeS [BINJRU USYA, o
oSN puo
U} JO SOUSLISORIBYD AOUSIOLS jud[eAalnbo Furwunsse urede ‘oFesn Jo
9IS 9} 1B AJIOL)OS[S JOF PAIMILISNS ST SIOINOS JOYIO 9SAY) JO SUO W)
A10A9 poroxduir st Aousroyge ASI0us jJey) suesw Os[e ] ‘osn pus ayj
JO SONSLIgIORIBYD ASULIOLJS Jus[eAInba Jurunsse ‘0)1s oy 18 AIOLII9[0
1980 dFeJUBAPE AOUSIOLJO ASIOUO UB QABY pojEN[BAS S[ONg Ioyj0
[[e Je) sueaws SI{y, ‘[onJ jo odA} Joy10 Aue ueyy ANOLNOSS JO WLIO]
oY} ur A31oUs 9)Is JO 11un duo oonpoid 03 pasnbar st AS10u0 mel QIOIN o

A310uq 901n0g Jo ddueprodwy oYy [,



S sigouag UIYONMS [on] 800T ‘p¢ dunf

UL $9 10 90  (suoy) xosn pjoyasnoy

. eo1d4A1 woay suoissiwa Q)
(010 B (2 LR S

d[qeotddy
ION A3I19Ug 99INn0§ JURDYIH %06
NLGNIN Q01 Sen) [ednjeN

$301n0s AS10U3 {[e JO XIW uoneIduad [enjoe GOOZ UO paseg |

€6 ¢'1  (suoy) ,osn proyasnoy
[eo1dA3 woiy suoissiwe (O

A319uU7 901n0S JURDIH % LT
MENIN 001 A1o11091q

801

0D 18I0 L

88

Jowioisn) o], vonnqunsig ;UOISISAT0)) uoTelI0dsueIT,
2 ‘3UISSad01]
‘uonoenxy

ASIduH 32In0S JO dduerodwy Ay,

PRISATR(



9 sjgauag SuIyONMS [ong 800 ‘b dunf

"SIIJOUIQ [BIAIJ0S
IOUJO JO 1SOY B puek ‘UonodNpar uogqied ‘S3UIABS
1500 A310U0 ‘s3uiaes AZua Ayunjyoddo JIofejn .
*J0O1D3S WWOI/SA
ur AJDINOJR (NV Se3 [einjeu jo uonduwnsuod
asn Jo jurod uey) I9IBAIZ MOU JUO[B SISSO]

'S9SSO[ AZI2UD JO
901n0s Jolew are (], ‘U0neIdUAT IomOod JINOI[H

A319UH 92In0g JO doueprodwy 9y,



spyaueg Suyoimg [ong 800 ‘bz ouny

AJIOLI09[9 JO UONNLISIP Pue ‘UOIsSTwsues) ‘uonjerousd Suump 3sof A3ouyg ()
VId/40d -2°mog

000< 66l 0661 G861 0861 Giel 0.6l G961 0961 GG61 0G61
JHN T S IS T T A T N N S0 O U0 M A O O O A I
|eon 0

wnajolied

i g,

Ajoujosig

i,
,”,, g, y%@ .

mmo [einjeN ,,

I
e
ng uoljjupeny

,S9S507

asn ABJauz |eIoJawwWon R |elIUBPISIY



8 sygausg Suroms [ong 800¢ ‘b dunf

o@D/ 00+ T+ (@100 + 00 =01
11809 J[JAD 1]
JO SOTOU0 J[dwIs ) JO J[NSAI € Sk SINJJ0 SIYJ,

"UOISIDAP UOIIIJ[3S [any Ay} 1oedur [[im
pue adA} 1anj 1ey) Jo saduerjdde Jo $3500 904D 1|
AU} JOMO[ Isnwt 9dA) [ong yendnted € Jo saduerjdde
AJuamojJa 1dy3ry Jo aseyoind Ay} 93LINOOUD
0] pred SOATIUAIUI Jey} SIJBIJIP SOIWOUO0II WIS

Ansnpuj sen) [eanieN
dU) I0J anssT ue ST SIY T AYM



6 sjgousq SUIONMS [9N] 800C ‘vT sunf

S10°S $ $9T'S $ €81°S 150D 9[9AD-911]]

%01 %001 %01 9By JUNOOSI(]]
Sl S1 Sl (s1e0 %) swnazry souerddy
0S¥y §| oSy $| 00 §150) 3unedQ [enuuy)
0ST'1 $ 00S°T $ 000°T 150)) Juo1]-dn)

eqY YN M douerddy
souenddy Asuaronyyq ydrygleouernddy Aouatoryg ySryg|  Adusmolyyq piepuel§

SJUSWIAR J 9ATIUSOU] NS (T 10] 9[euoney

Ansnpuy sen) [enjeN
JU) JOJ ANSST ue ST SIY T AUM




01 sigouag SulyoNmS [ong 800 ‘p dung

LLIS $ S10°S $ S9T°¢S $ 150D 9194D-9J1]
2001 601 %01 91ey JUNOSSI(Y)
SI S1 S1 (s182 & ) Swmayi] souerddy
43 $ osy $ 0sv $ $1500 SuneiadQ renuuy]
00T $ 0ST1 $ 00S°1 $ 150D Juor]-dpny
918qaYy Yy 2ouerddy souelddy
douerddy sen [8011309]q ASUSIdLyH YSIH | [BoL103[H AouaIdiyjq Y3IH

UOISIO(] UOTIOI[RS [aN,] Y} U0 sjuswAed 2A1UdU] NS Jo 10eduw]

Ansnpuy sen) [einjeN
dY) JOJ ANSST ue ST STY T, AUM



I sgauag SuIYONMS [ong 800 ‘b dung

'£19 98ed ‘007 ‘purwd(q A3I0Ug UMO(] WIN], 0} W], — Apnig
Iowwung ¢00¢ 44909 Y} JO S3UIPado1] ‘SWBIS0IJ AOUSIONJH
ASIoUYg ATRJUN[OA JOUI) pPUy Iel§ ASIdUY JO oImn oy] ‘IOIoN
uely . 'BLIDILIO Sunedy sed oy) JoJ uey) JelS ASIouy J1O] BLISILIO
3urneay-o1nod[d A} Surnedw asnoy e pring o3 1adeayd usjjo st iy],,

:$9ouaNbasuod
UOT)O9[3S [oNJ dARY A[OYI [[Im ‘weidord @reis AS1ouyg oyy
Se gons _ ‘[ennau-jonj,, se pajno} die jey) sweidoid USAT

Ansnpuy sen) [eJnjeN
dU) I0J dnSSJ ue ST SIY T AUM



4! sygousg Buryonmsg [ong 800 ‘b dunf

<%0 6> 1eduw] @107,

%0’S %0S %01 d/H Jus1olys 01 d/H

<%S TI> %SC <%05> d/H Jua1dlge 01 5V

%6°C %S<C %01 D/V JUs1dyje 01 1)/V
s3uraeg pojoadxyg pooyI[aNI] s3uiaeg pare[nuIl§ UonOY

1oedw] s3uraeg AI0L1309]q A[OYI]

JATIRIOQR[[0)) )
JOJ 9nsSST ue 9q pPInoys SIY T, AUM




€1 sygousg SuroNmg [ong 800C ‘b dunf

"9SNOY JUSIDNJAUI ‘[[BWS B WOIJ ISOY) Uey)
1918213 9q [[IM SWOY Jd3IL[ AY) WOIJ SUOISSIW SB3 9Snoyuadls ay} y3noy
USAQ ‘QUO [[BWS B UBY} dWOY Jel§ AZ1ouyg 93Ie] AIdA B ping 0} Jodeayd
AJOATIR[QI SI J] "SOWIOY MAU JI0J $3931e) ASISUD IO JUIPIAD JSOW SI SBIq SIY)
Jo joeduur oy [, "918IS JO SOTWOU0II SNOLIBA AJB JIJY) asnedaq jonpoid [[ews
& uey) 1onpoid 1331e] B UM BLIILID AJUIIDIIJD 3 199w 0} IJISed A[[edrdLy
st 3] ‘sjonpoad 1oZre] spremol paserq s1 yoeoidde Adud101jJo JUBISUOD
AU I, ‘popuadxa A310u9 Jo jmun 13d 391AIS JO J1Un € ‘St Jey} ‘AOUSIDIIJD Uk JO
SULIS) UT Passardxad are suonedyroads aouewrojrad 1e1s ASIduy aY) JO SO —

"asn ASI2U [[e12A0 Y31y ' ur 3unnsa ‘saduerjdde Aoudrdijyo
OFeIOAE JIM PINIJINO AJISEd 9q P[NOD Isnoy JelS A3Iduy Uk ‘paIoudl seale
aY) Jo asnedoq ‘soouerdde Aq pasned Japurewar ay; YIm ‘asn A319uU9 [8)0)
S.,QWOY 2} JO J[eY UBY} SSI] JIOA0D dWOY Je)jS ASIouy Ue 10J BLIDILID QU] —
:$90UaNbaIsu0o uoNd[as [ong aAry A [[IM ‘wei3oid @IelS
A31Uyg 9U) Se yons  ‘[enndu-[anj,, se panoj aie jey) sweidoid USAT .

JATIRIOQRI[0)) )
JOJ 9nss] ue 9q p[noys Sy AUM



pl sygouag Sumonmg [onyg 800 ‘pT dung

"S9A1309(q0 SUIYBRWINI S UOISSTWIO)) JUALIND YIIM

IOI[JUOD 3021IP UT ‘AJD1II09[ JO uondwnsuod pasearour ay)

Ul }[NS31 0} A[AYI] ST sjuswAed 2AUADIUI JAS(T JO NS ®
Se SIN9J0 Jey) SUIYIIIMS [N AJIOLI)OJ] 0} se3 [einjeu AUy .

-odesn

A31I9UQ [[BIDAO 3SBAIOUI O} pue sed [einjeu JO JSuddxd

AUl 1 ANDLIOJ[D JSeAIOUI 0} [enpuajod JedI3 AUl dAeRY

Sdouerdde 3urjood pue 3urjedy JUIOYJY,, JO UOIIR[[BISUl

oyl Surdeinodud jo asodind 9yl IO} WAY) 0) d[ge[reae

Arennuaiod 10 ATIUALIND JITAIIS SBS [RINJBU JARY JOU OP ey}
SONIIUD 0} SANI[IN DI AQ PIPIAoId dIe Jey) SIAIJUIDIU]

JATIRIOQRI[0)) )
JOJ 9nssT ue 9q PInoys Sy 1 AYM



Sl sigousg Suryoumg [ang 800C ‘¢ unf

‘s1a11ddns [ong 9jeurdye
uo joedwr oyj 3urpnour pue AOJUIIDJO AZIdUD 9)IS-0)
-90JN0S FULIDPISUOD ‘Tenuey d01)0vI] pIepuel§ erulojije)
AU} ul paure[dxd pue padojoAdp die Jey) SIS} SSOUIAIIIRL]
-)S00 dy) Juisn pIjen[eAad 2q sweidord jeyy axnbay .

‘sdund j3eay 9113090 9jowoid 0} SIATIUIOUL JO JudwAed
oy} Audp 01 woa[qoid udisap wer3ord AU} JO UOIDOAIIO))
"20e[d UdYe) SBY YIIIMS [NnJ B YJIYm Ul SUOLJBNIIS
9SOy} ‘SIseq QWI)-[edl B UO 0dal pue urejurewr Ajud
SUuLIdfJO J) je) Judwalinbar e Aq paruedwodsde aq pnoys
UOISIO9P UOMOIJAS [anJ 3y} sdoudnjjul jey) weidord Auy

WA[qOI]
SIy [, JoJ suonnjos pasodoig



91

s1gousg UM [an] 800T ‘pT dunf

warqoad
SIy) J0J Apawdl djeridordde ay) Jou SI SaAUAIUL
UMO S)I I9JJO AN paAdLd3de ay) 1ey) Subay .

WA[qOI]
SIY [, JoJ suonnjog pasodoig



L1 sygouag SUIYINMS [ong 800 ‘pT sunf

6661
‘g7 AN ‘SOOUDPISTY UI SIITAIDS [I() pUB OINIJ[ 'Seh) [eInjeN
JO uoSTIedwio)) [EJUSWIUOITIAUE pUE OIHOUOY AJUDIDJH AGIOUG]
‘UOTJBID0SSY SBL) UBRDLIOUWIY :92IN0S ‘UONNQLISIP PUB UOISSILUSURT)
‘uorsioAuod ‘uononpord A31ud Jo ssadoord Ay} Ul 3SO] IO pasn
SI SISWNSUOD JO SPadu AJIOLIDJ[O 9y} AJspes o) padnpord AZiouo
[ong [1sso¥ 2y} Jo juddsdd ¢/ Ajdrewnrxoidde Isenuod U] -9oudpISal
oy 03 uononpoid jo jurod 9y} woi ISO[ I0 pasn sI paosnpoid
A31ou0 se3 oy Jo juadred ud) jnoqe A[Uo jeyy joej JU} WO
SUIS)S SOWIOY Paseq-ses [eInjeu JO d3BJUBAPE AOUSIONJQ ATIQUD SIY] —

'AOURIDIIJO A3I0UD UI SJUSWA0IdWI JUBIIJIUIIS
op1aold ued se3 Jeinjeu 0) SASN PUd O1JOJ[Q SUIIIAUO))

dioyg ue)
Ansnpufy sen) ernieN 2yl MOH



81

sjgouag SuIyouMmg [ang

800T ‘v¢ dun(

"$98S07] ABJIouy pue s IS Jo wng

*A313U9 JO UONINQLISIP

pue uoneyodsuern ‘UOISIOAUO0D ‘Fuissa00d ‘UONOBRNXD UL ISe[ JO pasn A3Ioud sopnjou]

"BuIKIp seyjo[d pue Junjo0d Fuleay Iajem I10J SJUSWIINbAI AZ10Ud 3sn-pud sapnyou] |

€rTl S'0S1 £°66 - ADYANA TVLOL
8'8¢C €011 6'8 , $9ss0T A310uH
$°S6 oY ¥'06 3s(] S [¥I0],
02 €51 v'CC EETSiTe)
1'SL 61T 0'89 | SuneaH

EER | o&&:@@ ©c©am
S°68 9°STI L°69  ADYANT TV.LOL
1'¥C L'¥8 €9 , $9ss07] A3Jouy
$°S9 6'0€ ¥'€9 3s[) AIS [BIOL
T0¢ €SI ¥'CC YO
54 81 0’1t | Sunesay

193] 2aenbg (0s‘1
no JNYETRTEETC | sen

(aeak 1od mgININ)
SOWIOR MAN 10J spudwdIInbay ASaouy [e10], pue 3s)-d31S [eddA T,

dioyg ue)
Ansnpuj sen) [einjeN U} MOoH




LOOT 1990100 “
61 sygouag SuIyONMS [ong 800 ‘b dunf

KoUS1017 UONEZI[NN [30] [eNUUY=H ]V 10}08] OUBULIOLISJ [euoseas Junedd=1JSH

£00T A1Bnuqa. ‘9907 1 Juoudinbg Sunpapy oy aS00Y) 0] panunUO?) SASUWMSU0y - YAV WO eIep Uo pased,

Ppajelilsg¢

BIBP $OOT [ENULY JOMOJ SLIO3[H WY $30In0s ASI0ud UoreIoudd [[e J0j SABWISS UOISSTWD 1omod o11399[9 s (O U0 PIseq aJe SaJeuIlSd UOISSR
MIGNIA/S T TI$ St 9181 SB YA Y/SIUdD §°(] ST 218l D133 19ym AS1aUa 10] $1500 Jun a3eI0A. dAnBuasaIdal O LOT U0 paseq st 150 A31oud,

»000°L6T‘E ¢000°008 <000°0€€‘Y (soreg) syuowdiyg 9007
0'S 171 6'S /(1K arunysuoy) suotsstuyg (0D
v76$ 0€6°1S PI8$ Teak/,1800) ABI1sug
'S8 1672 9'96 (IAmgINN) uondumsuo)) A31ouy 90In0S
ANAV 08 ANAV 66 AdSH L'L :Suney Aousioyyg VOIVN 40d

'21042d0 0] 240U APUINSUOD

2y $1500 puv ‘a40ut sagnjjod ‘A3.4ou2

204N0S 240Ul SPUINSUOD 2oup1]ddD 214102]2
wyj Q1va4 ur ‘2ouvijddp spS ADJ1ULS D UDY]

208UIN Bunva £3.42u2 Jua101ff2 240w v YjM 20upiyddp
JorUIn m m QESAM H@OE 214J02]2 UD 2104 JJO(] 2]1Y M “SUIpvIISIIUY
QJURISISSY SLII[H 24 s8uyna A81oua o1fioads-a11s JOA
sen) [eIneN LHO9]
OLI109[H

3uneay 2oedg
djoyg ue) Ansnpuy sen) [einjeN 2y} MoH



L00T 12G0100
0¢

SIS
000‘PS9°y
LT
60€$
78T
A 6S°

Sen) [eJmjeN

sjyaudg Suryopmg [an 800 ‘pg dunf
101984 A31oug=,]g
UoNRINOSS Y s1armornueiy aouerddy sen,
BIEP GOQT [ENUUY JoMOJ OLNO3[ WL SIOINOS AZIBUS UONEBISUST [[B 10] SIIBINISS UOISSIUIS 19M0d OO} S JO(] U0 PISEq 218 SIJBWINSI UOISSTUH
TUGININ/81°Z1$ St 18I SBS (YA /SIUSD 69°([ St 3IRI OL1O3d d1dym A315U9 10] $1500 1un aferoae sanejussaidar O L00T U0 paseq SI 150)) AS1sug,
SI19183Y] J9jem 53eI01s UO[eS ()5-0f B UO paseq sIojoey AS1aug,

obES 1500 udwdinbyg
000°T6L‘Y 'y, (s91eS) syuawdIys 9007
8¢ ' (1A 11uny/suoy) suorssiag ‘0D
LISS L IA/ 1800 AS1oug
19 :(ILmgNN) uondwnsuo)) A310ug 90In0§
a9 06° 1 Suney AduedId VOAVN 40d

"2J042d0 0] 240Ul ADUNSUOD Y] SISOD PUD
‘aa0ut sagnjjod ‘A34oua 20.4n0s
240U SAWNSU0D 2oUn1ddD 21430212 1DY] A11Va4 UL

QOURB)ISISY ‘ouvijddp sv3 ivjruiis v uvy) ulp.d £34ous JU1OLJo
’ a4oul v yjm 2ounyddp 21439212 uv saiv.4 FO ]1Y M
OLI}O9H SupvaIsnu 24 sSuyv.L A54ous d1f102ds-2118 JOq

SISV Il M\

d[oH ue)H Ansnpuj ser) [BInjeN 9yl MOH



L00T 1390150 )
1T sygousg SuryoNms [ang 800¢C ¢ aunf

10108,] A810u7 = 49

surze3ep souerddy,

BIEP G(0T ‘[ENUUY Id9MOJ LRI U0 SIOMOos AZIaUs uonesausd [fe JOJ SIBUISI UOISSTIS Jamod 513os[s s O] U0 Paseq SIB S3IBWISS UOISSIUIT ;
MGNIA/S T TS ST IR seS YAL/SIUSD §9°()] SI 1Rl 01N0a[3 a1aym AF10ud 10 1500 Jrun s3eioae saneyuasaidal FOQ L0OT Uo paseq s 150 AS1aug,

000°v19°T 000°09€°9 ¢(se1es) syuawdrys 9007
€0 L0 7(I&41un/su0}) suotssiyg <0
95§ S6$ :1A/180) AB1oug
9P rata| :(IAmgININ) uondunsuo)) A319ug 92In0S

4 L9'T A4 10°€ :guney Aousroyd VOdVN 40d

o)

'2J042d0 0] 240U ADUNSUOD Y] SISOD PUD

‘240w sagnjjod ‘AB.4oud 224N0S 240Ul SOUINSUOD
aoup1ddp 214302]2 Y1 Qa4 Ul ‘2oupiddp
SD3 AD]1UIS D UDY) SU1Ind (342U JU101fJ2 240U
v ynm aouvijddp 21430272 uv sayp4 FJO 2]1YM
SeD) [ednjeN OO Sulpvajstu 240 sunpvd A31oua d1f10ads-231s JOq

3urAx( SaYI01)
djoyg ue)H Ansnpuj sen) [einjeN 9y} MOH



LOOT 1990100 .
< siyaudg SuryINIAG [ang 800 ‘b unf
surzeSej souerddy

©IBP GO0T ‘[BNUIUY JoMOJ OLNO3[H WO $30INn0s AZIUS UOHRISUSS []B 10J S9JBWISs UOISSIUS 1omod 9Lgoo[o s, O UO Paseq oIk SIJBUINSS UOISSIUIT
MIGNIA/S1T1$ ST 9181 SB3 (AL /SIURD G9 (] ST )Rl 5113033 213m AS15US 10§ S1S00 JIun a3eIdAe 2AnEIUSSAIdDE TOT LOOT UO Paseq st 150 AS1sug,

000°9TL €t 000°877°9 ¢(sa1es) sywowdrys 900z
T0 0 -Z(IA41uny/suoy) suolssty ‘0D
ws 9¢$ -1A/1800) A810ug
0y L9 :(14/mgNIN) uondwnsuo)) AS1sug 90In0g
Ad 8°S A4 601 10)08, A310U7

'21042d0 0] 240Ul ADUINSUOD JY] SISOD PUD

‘240U sain]j0d ‘A842U2 204N0S 240U SIUINSUOD
douvijddp 21439212 10y Aj1ypa4 u1 ‘2ouvyddp
SDS ADJIUIS D UDY] SUlIDA A342U2 JU1OLfJ2 240U
D ynm 20uniyddp 01.4392]2 uv sa104 FO 2]1Y M
SeD [elnjeN OLLI3H Suipvapstu 24v ssunva A81oua d1f1>ads-a11s FOq

yjudwdinbyg Suryoo)
djoyg ue)H Ansnpuj sen) [einjeN a9y} MOH



€T sygouag SuIYONMS [ong 800 ‘pT dunf

"1 98ed ‘gz Arenuef S ) o3 UI SUONINPIY
UOISSIUI: OpIXOI(] uogie)) [enuelsqng Joj [enueisqng Joj uond)
1IS0D-IOMOT] Y ‘mnsu] AS0[ouyod], sen :201n0S . (S[PA9] 0661
By} JOMO[ 9,G) S[BO3 PIOIIY 0JOAY AU} PUOAI] [[oM ‘S[QA] 0661
AU} Uey} JOMOJ 9,G] 0} A;snpul se3 [eInjeu 9y} pue asn-pud sed
[eINIBU JOJ S[9AS] ‘0D 19U, oY) Suriq pynom £3a1exs Siy [, . 1£/SU0)
JIPW  UOI[[IW  96-G/¢ Aq suoissima (‘QD) OPIXOIP UOGIED
aonpar 0} [enuajod AU} sey A31dud sasn ‘S ) Ay moy JuizrwndQ),, —

"SUOTIONPAT SUOISSIWD JUBILJTUSIS
op1a0id Ued Se3 [eINjeU 0} SASN PUD JLIJIJ[d FUIIIAUO))

dioyg ue)
Ansnpuj sen) [einjeN 9y} MOH



154

S)Jaudg FuryouMms [anyg
'810J02S SsQI0E

psinguisip s suoissitus 10]09S Jamod 92 1o8|g 2]ON

RN N T T AR SR T T G S TR T T T T IO TOTT AT T RO SO R ANV W VS SO OO SHNSe D, WD WO, D BN SO DD WL GO TR AN TR R U S . S

e oo o o e N W Yo el W i i i Wi i, Ao U G o ol i e N . S, N . G, . Wl e s W W A N e VS WO N VO U O NN i S Nl e e

%€ %L0- €789 9 mm@ ! jeusnpu|
%94 i %IPE 9'0S0'L 2°08. [210JOWIWIOD)
%E'E %G IE: 9ESTL L'€S6 [enuapisay

G00Z 6002 S00Z 066l 101998
-700Z  -0661

abueyd apixolq
SIIELYEY) uogJes suoj

SIS UOHlIN

$002-066] ‘suoissiw3 spixoiqg uoqied ‘'s'n
JO $32In0S 103)03g asn-pu3g Abiauzg

dioH ue)

800 ‘p duny

Ansnpuj sen) [einjeN 9y} MOH



¢¢ sigouag SUIYONMS [ong 800T ‘p¢ aun(

» (Wwo)) ww@ “_m‘_EmZ
(say) seo |einjeN

(Wwog) Ay1o1308[g - 11D - VIZ/300q :924n0S

¥00<Z 200¢ 000¢ 8661 9661 Y661 2661 0661

0

00z =

>

oor =

Ul

w.

’ 009 &

-

w

@)

\w@% 008 Q
000}

SpuaJ] uoissiwg uogied |eiddaluio) pue [eipuapisay

dioyy uey
Ansnpuy sen) [ernjeN ay) MoH



9¢ sygouag SUIYNIMS [N 800T ‘pg 2un(

(eyep 5002) L002Z
O3V VI3 30g wol |19 Aq pajidwod Si0}08S [el10JsWwwWwod pue |eiusaplsal 1oj ejep ajisoduwo))

-0 - 0
- 00Z
S
- 00v o =
(o]
=
F000 = =
5 2
) ro8 3
-008 3 o
5 g
000l = 7
o ezl 3§
Loozk o 3
o o
= o
Seg |eanjeN W - 00PL seo) jeinjeN B L 09l .,_.u__v._
e
[{=]
1 AouosII W - 0091 IMETDEETER <
0081 002
suoIsSIiwg uoqJe) Wuwo)/say sajey uolssiwg uoqJe)

d[oyg ue)H Ansnpuj sen) [ernjeN o) MOH



sigouaq SuIINMS [ong 800 ‘p ounf

‘ATuo Ajroededs Sunerouss SulsIXe JO]

"SJUQWIAIINDAT 5113030 aseq pue SuI[00d 10 osn AFIOUS SIPNJOXY ,

"XIW SUleIduas [ony [edneyjodAy uo paseq |

P19°ST €OL 6T AILII[H [8I0 L
620°C 1961 paseg-seD) [eInjeN
LSL 78S pased-110
878°CT 09S°L1 paseg-[eo)

: mbﬁombooﬁm

86I°ST S60°€T 170

€8S°01 €L seo) [eanjeN

‘LA "OS 000°€ "LA "OS 00S°T

ANom 1 AS13u7 PIOYISNOY d3eadAYy J3d (D) JO sq))
(SOWIO MAN] J0J SUOISSIU dPIXoI(f uoqae)) Aoudloyyy A31oujy [ejo],

dioyg ue)
Ansnpujy sen) [einjeN Uy} MO0H




8¢

sygouag SuryoyMg [ong 800C ‘¥ duny

oodad :901nos (1)

SBO) UOISUIYSBAA :92.n0S (€)
UONEBIDOSSY SBD) UBJLIDUWY :22IN0S (7)
JLIID9[ 2 SeD 2uouwljed 1921n0S ()

ISOION]

000°001 uay 1ad smig

[N 23 UM Iad smig

%0S°16 %0T°8T (2) Adudioyyy 911§-03-90IN0g

100070 67'8 (1) (uay1/sql ‘YMIA/SQ]) suolsstuy TOS

2600°0 6S°C (1) (wayy/sqf SYAMIN/SAD) suolssiug XON

L1l €0°C6C1 (1) (uurayy/sqp SYMIN/SQL) suolssiuyg 20D

780t £0°0 S8 0¥ (sq[) suolsstwg ¢OS
9101 0€'C 9Pl (sqq) suotssiug XON
16Z°¢ $T6°T 9129 (sqq) suotssiwyg 20D
PHEY06°0€ Yo TTE LT 8¥L°97C°8S (mg) pesn A8I1auyg 201n0g
- (€) 0sz $) 118'¢ (susy/ Y ) 28BS 911§ [Bnuuy 98BISAY

o8eIUBAPY SunesH 1918 M\ I21e9H]
Suneal] 191BA\  SeD [BIMEN IDJBAA OLIIOD[H
sSBD) [BInjEN

SLIAANTY NOILNTTOd ANV ADNAIDIAAA
ADUIANA SV TVUHNLVN SASHYHITA ALIDINMLDHATH A0 NOSIRIVAINOD

dioyg ue)
Ansnpuj sen) [ernjeN Y} MoH



6T sjyousg SUINMS [ong 800T ‘¥z dunf
"SUOIONPAI Jje1 OJUI dJe[SURT)

AJ[e1oUd3 WD)SAS OLIJO[ Y} UO SIASBIIIAP PRO[ ‘IS00 POPPIqUID dFBIJAR

oy} UeY) I9)edI3 A[[RIOUIS SI AJIOLIIOQ[O JO 1SOO [RUIBIBW JU) DUIS

"QINSBAW ST Y3 JO 9] YJ ISAO SISO JANUIUL J[OAD 9JI[ ) S[enba JNI
QINSeawW NS Y} JO 1] Y} J9A0 S)S0d wierdoad 9[945 )11 9y s[enba Nd
anseaw NS Y} JO 1] AU} QA0 SISSO[ SNUIAI [OAD 931 a3 s[enba Td

ainseaw NS Y} JO I AU} ISAO SISO PIPIOAR I[ILD 1] 9y} s[enba 9)740!
221oUyMm
ONI +Ddd + Td <DV

:IOUIoYM SUTUTWLIDNAP AQ SISBAIOUI )Rl
renuajod sainseaws weidoid oy} Sunrosuods A)nn 9y} 10§ 31891 NI YL o
"op 0} AJoyI[un
dre sweldord oAnuUddUI [onJ Q[3UIS jey) SUIYIDWIOS ‘SIdWO0ISND Se3
[eINJBU pUR JLIOJ[ (IO JOJ ST 2INPAI Ued SWeIS0IJ SUIONMS [oNn]

dioyg ue)
Ansnpuj sen) [eInjeN U} MOH



0¢ spgouag Suryolmg [ong 800 ‘p Sunf

"SUOIONPAL djel
OJUI dje[Sukl) A[[BISUST WIISAS SeF [elnjeu Y} U0 SISBIIOUL
PBO[ “1S00 Pappoquid d3eIdAB JU) URY} SSI] A[[RIOUIS
SI SB3 [BINJBU PIAIJAI[QP JO 3ISOD [eurdiewWl JY} JOUIS

"2INSBIW JAIS(T O} JO SJ1] Y} JOAO SISSO] SNUIAJL SBT [RINJRU 9[0AD 9]1] 3y} s[enba 2Ty
2InSBAW S 2Y) JO 9J1] 9y} I9A0 SIS0D PIPIOAR sBF [eInieu 9[040 3J1] 9y} s[enba BOVN
2JUyMm
ETd <BDV(

:I0U39UM SUTUTULIDNOP AQ SoseaIoul 9kl [erjusjod
SQINSBAW A)I[IN [oNJ QJRUI[B AU} 10] 1591 NIV YL o

dioyg ue)
Ansnpuy sen) [einjeN 3y} MOH




[€ syjousg SuIyONMS [on] 800T ‘vC ounf

T —BDV
:SSO[ dNUIAI
S} PUB 1SOO PAPIOAR S UIIM)OQ DUIIDIJIP 9y} 0} dn $1S09 dATIUDOUI
pue weisoid Jo junowe ue Aed 0) piojJe ued Ajnn ses [einjeu Ay —

TE— OV
:SSO[ SNUIAJI
S11 PUE SO0 PAPIOAR S} UdIM]OQ SOUDISLJIP 9y} 0} dn $)S09 SAIUSOUL
pue weidoid Jo junowre ue Aed 03 pIojje ued AJ[NN OLIOJ[D YL —

1591 NI
JU} woJ SAIysuore[ar dyj SuIsn PIAJIYIL 3q Ued JULIRUS

"PaIdjo swesdod o) Jo 2doos ayy puedxa pue
(31JoUS(q OS[e SIOWOISND SB3 [eINJRU JJUIS) S}ISOD JAIJUIOUL
pue s3s0d werdoxd ur ajedronged ued SA[IN SeF [BINJBN

dioyg ueH
Ansnpuy sen) [eInjeN 9y} MOH



43 spgouag SuroNmg [ong 800 ‘p ouny

"£00T ‘01 FPquada ‘ewoyeO Jo Auedwo)) 3d1AIDS d1[qnd Jo
Jleyegd uo Auteg "D A[ig Jo Auownsa], 3911 ‘6100L00TANd "ON 9SnED :92In0g
P13 uoissiwisues) ay} ysnoayl parfddns A3013o9[d J0J 22In0S AJIDUD Jdyjoue
Jo uonnisgns e'-ysnoay) ssuraes sadnpoid jeyy aunseaw Aue,, 10J SIAIUIDUL
sop1aoid ewoyepO ur uonejudwddwi 10j (OSd) BWOURPO JO Auedwo)) 901AISS
oriqng Aq pasodoad weidord 19O plepuelS [BLISNPU] pue [BIOIdWWO)) 981 o], —

"UISUOJSIA\ PUB A3SI3[ MIN ‘LINOSSIJA ‘BplIo] ul pasoidde uaaqg aaey sweigord -—

"800 Alenue[ ‘7007 10dIY SWeIZ0Id AJUSIDIFH
ASIoUg SeD [eIJEN DJ’] ‘UONRIJOSSY SBD UBOLIOWY :[90IN0S . SISWOISND
[BIDIOWIWOD pue [enuapisar o3 judwdinba Suijooo pue ‘sadeuwing ‘sIo[IOq ‘sIdieay
19)em sed moau Jur[eisur 10 ‘03 Juryoiims ‘uroe[dar 10J (S9OUBMO[[B UOTIONIISUOD
‘$)S00 PAJNPAI ‘SUBO] ISAIIUI-MO[ ‘Sajeqal “8'9) saanuddur [eroueuy Jurpraoid
‘@ouelsur J0J ‘AQ ‘Buryoyims [ony a3einodud AdAins oy} ur swerdord [Aouaroiyye
A310u9] seg [einjeu pasordde-ojen3al ayl Jo (L) uaaa([s],, 1eyl suodal g0z Arenuef
ur paysignd swerdord Adudoyje ASiouo sed jeinjeu DT JO ASAINS /007 V-

"suondIpsLn(
Auewr ur pajuawd[dwr uaaq dAey pue ued swesdord Jurygoymg 1ong .

dioyg ue)
Ansnpuy sen) [ernieN 2yl MOH




€€ sygouag Surolmg [ong 800 ‘¢ aunf

*2dA) [ony AQ s1030e] 98esn A310u9 921n0s paysignd Y44 2yl pue
(ssoursng [eroJowwod J0 9dA} Suisnoy Aq sdeyiad) oFesn o3eioae
1oy pue sdoueijdde uo paseq padojoAdp 2q pInod 3809 JO SI0JBIO[[.
piepuel§ -owoy 2y} ul Apjuarnd saduerjdde o) Jo AS10Ud 90IN0S
oy} uo poseq ‘weidoxd siy Jo $IS00 AU} Ul dJeYS SABIUIN yjog —

WeI301 11PN /UOIIBZIISUIBI A SBD) [BINJBN 29 JLIJOJ[H

WRIS0I]
A3 uI0f [BINAYI0dAH



€ spgouag SuIONMS [ong 800 ‘pT dunf

"Aue JI “OATIUQOUI 9}
Suiked 103 o1qisuodsar oq [[1M Ayjnn sed uriosuods a ‘douerjdde
se3 jermjeu ASUQIdIJo piepue)s e Jo doe[d ur oouerjdde se3 [einjeu
Aouaro1jjo Y31y B [[BISUl 0} SISOOYD JowoIsnd Yy J| ‘saouerjdde
se3 [ermjeu AOUQIOIJJO YSIY JO uone[eIsur oy puny o) Aed
UBO I Jey} SOATIUDDUI SU) SUIULIDIP [[IM ANnn sed Surrosuods oy —

"SOATJRUIS)[R AJUAIOJD YSIY JO aFesn ASIdUd 90In0S
ay} pue (93uel pue JOAIP SOUIO[D ‘IdJedY JJjeM ‘WAISAS Junedy
Surpnour) awoy ay} ur soduerdde Fursn-A31ous Jolew o) Jo yoed
JO 938esn ABI0US 90INOS ) SOUIULIDIOP JOJORIIUOD AU} ‘WeIZ0I]

PN/ /UOIIBZLIdYIBI A\ SBD) [eIMJBN 29 OINOd[H oy Jo ued sy —
wes301J JIJonay douerjddy sen [einjeN 2 d109[d

weI3oxrd
A1) urof [esnaylodAg



S¢ spgauag Suroyms [ong 800 ‘bz ouny

-dduerjdde sed Jeinyeu AOUdIDIIJ
piepuels B Jo 3500 oy snjd ‘uvonereisur douerdde se3 [emjeu ISA09
0} uonNNQLIuOd JY} :SIANUdUI JuImo[[o} 3y} Surked 10J d[qIsuodsar aq
[ A[0n OL3O9[Q SULIOSUOdS 9], "9AIUdIUL AJUSIDYJD YSIY 0} AJUIOYJD
piepuels aU} Jo juswAed ay) I0J 9[qIsuodsar aq (M AN[nn sed [einjeu
Suuosuods 2y} ‘oouerdde o11)0319 ue jo doe[d ur adueidde sel [eimeu
© [[BISUI 0} SASOOYD JIQWOISND Y} JT YOIIMS [onJ sed [eImjeu 0} OLIOJ[D UL
punj 03 Aed ued yoed Jey) SOATIUIIUL Y} SUTULIAAP Aputof [[Im saninn oy, —

"Aue J1 ‘9Anuaour oy} Surded 103 a1qisuodsar oq
[[14 Armn o1dafd uuosuods ayy ‘ooueljdde omyoa[e AousIdyje piepuels
Jo 2oerd ur souerpdde oo AOUSIDIYFA YSIY © [[BISUL 0] SOPIOIP IOUIOISND
ayy JI  "seouerpdde omod(d AJudmolye Y31y JO uorne[[eISuUl 9yl punj o)
Aed ued J1 Je1]) SOANUDUI S} SUIULIAAP [[IM AN O10d3]d Suuosuods oy, —

weidold 3jonay douerddy sen) [einjeN 29 OLNOS[

WRIS0I]
An utof [eonaylodAg



9¢ syjouag SUMOIMS [ong 800 ‘b ouny

'(q3m0I3 peoj
uo syoedun Surpnjour) sweidord pasodoid
oy Jo syoedwr A[RYI[ [[e UONBIIPISUOD
ojul Suryel PUB SIOIAIS pue sjonpoxd
A310u0 Funodwiod Jge[ieAR  A[qeuOsedl
[[e 18 3ujoo] ‘siseq OJAIsuayaIdwoo pue
[oNJ-N[hW B U0 PIzZA[euR 9q P[Noys SjovIew
aannadwiod ur uonedrdde 1oy suwrerdold
AouaIolyjo  A310Ud  puk  UONBAISSUO)) e

SOIOI[0J POPUAWOINY



L€ sygousg SuryoNmg 1ong 800C ‘¢z ounf

*AOURIONIJ AS1Ud djowoid 0} SanI[In
JO] SOATJUIDUISIP OJAOWAI puk AJSIM  ASIdUD
Asn 0} SIAWNSUOD I0J SIATIUIIUIL JJBIID 0) PAUIISIP
JouUBW B UL PIJONIsuod aq P[noys sajer Ay[nn
pue swerdoxd AduaIdiyjo A3I10Ud pue UOIIBAIISUO))

's1seq (Aouardiyye douerjdde snyd 9115-03-921n0S)
JOAd [anJ [Ny ® UO PazAleue oq PInoys
swerdord AdUdIdIjJo ASIOUD puB  UOIBAIISUO))

SAIJI[0J PIPUSWITUOINY



8¢ sygouag SulyONMS [ong 800 ‘pT dunf

‘suonjedrdde aernonied
UL S9JINOS ASIOUD JUmIuId 1SOMO] pue
JUSIDIJJO JSOW AU} JO ‘SOANBUId)E J[qQISBI]
duowe ‘asn Yy} djowoid prnoys sweidord
AJUQIOIJJd  ASI0UD  puUB  UOIBAIISUO)) e

SQIJI[0J PAPUSWOIY



6¢€ sigouag SuryoNmg [ong 800 ‘p dunf

181Ut O11qnd [[BISA0 )
SOAIS SUIYDIIMS-[aN] Iy} ‘SUIYIIIMS-[IN] Ul
}Nsax op swersdord asay) Jr ‘10 sweidoxd ayy
AQ pasned SUrydyIms [anJ J0J I0}IUOW PInoys
‘IoutewWl [eNdU-]AN} B Ul pajuawedur
3q [[Ix TeAoidde UOISSIWIWIO)) JOJ PapIwgns
suwreidord Aue jey) 91ensuowdp 0} paimbalr
aq prnoys r1esodord NSO AJUO-OL1}09[9 AUY

SOIDI[0J PAPUAWLOIY



b sygouag SuIyNMS [ong 800 ‘bz dunf

‘s1orpddns [ong d1eurd)[e uo joedun
JURDIJIUSIS © dAeY pInod weidoxd NS Aue
Jo uonowoid Ay} eyl ApIdidxa azmugdooal
S1S9) ASAYL  [enueN 01oeIJ piepurlS
BILIOJI[R)) AU} Ul paure[dxd pue pado[oAdp
dJe Jer) SIS} SSOUDAIIIIJJI-IS0D Y} JuIsn
poauiojrdd ag prnoys swerdord pasodoid
JO uopen[BAd  SSOUJAIJIQJJO-1S00 AU

SIIOI[0J POPUSUWIUIOINY



It sygouag SumoNms [ong 800C ‘p dung

'SeS [eanjeu 03 AJIDINDA[A AQ PIAIAS A[JUALIND SPRO]
SUIIDAUOD pue AJIDINOJ[Q JOJ Amsqns J[gerA
B ST 31 I9UM se3 Jeinjeu Jo d3esn ay) SUI3eInodud
POWINSUOD Ul ATIDUD [IIYM [JIm ADUSIDIJJO dU)
Sutaoxdwir A[snosuejnuars oYM ‘SUOISSTIID ¢()))
pue uondwnsuod AJO1I09[d SUIONPAT JOJ A2INOSAT
juejroduwr jsowr 9y sdeyrad Surpnpour ‘swerdord
[enuajod ([ pajen[eAd pue PAIIPISUOD Sey AJIUd
SULIIJO AU} Jey) PIIBISUOWIP U Sey )1 JoYe
ATuo paaoxdde oq prnoys swrerdord NS OO

SAIOI[0J POPUWOINY



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100

